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CELL RE-SELECTION IN A CELLULAR TELECOMMUNICATIONS 

NETWORK 

Technical Field 
5 [0001] The present disclosure relates to a cellular telecommunications system 

and, in particular, to a method of cell re-selection in a mobile device camped on 

a cell of the cellular telecommunications system. 

Background of the Invention 
10 [0002] In a typical cellular radio system, a wireless telecommunication device 

communicates via one or more radio access networks (RAN) to one or more 

core networks. In a UMTS system such devices are typically referred to as User 

Equipment (UE) and in a GSM system such devices are typically referred to as 

Mobile Stations (MS). The terms can be considered as equivalent. In the 

15 description herein both terms may be used interchangeably, however, it will be 

noted that the term MS will be used predominantly since the present disclosure 

relates primarily to cell re-selection from a GSM EDGE Radio Access Network 

(GERAN) to a UMTS Terrestrial Radio Access Network (UTRAN) or an evolved 

UMTS Terrestrial Radio Access Network (e-UTRAN). It will be clear, however, 

20 that the present disclosure is not limited to this type of cell re-selection. 

[0003] The Mobile Station (MS) comprises various types of equipment such as 

mobile telephones (also known as cellular or cell phones), laptops with wireless 

communication capability, tablet computers and personal digital assistants 

25 (PDAs) among others. These may be portable, hand held, pocket sized or 

installed in a vehicle for example and communicate voice or data signals or both 

with the radio access network (RAN). Of course the MS may not be mobile, but 

may be fixed in a location. In this context the term mobile may simply refer to 

the communication capabilities of the device. 

30 

[0004] In the following, reference will be made to Global System for Mobile 

Communications (GSM), Universal Mobile Telecommunications System (UMTS), 

Long Term Evolution (LTE) and to particular standards. However it should be 
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understood that the present disclosure is not intended to be limited to any 
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[0005] The RAN covers a geographical area divided into a plurality of cell areas. 

5 Each cell area is served by at least one base station, which in UMTS may be 

referred to as a Node B or enhanced Node B in LTE. Each cell may be 

identified by a unique identifier which is broadcast in the cell. The base stations 

communicate at radio frequencies over a radio interface with the UEs which are 

camped on the cell (these may be some or all of the UEs which are within the 

10 range of the base station). Several base stations may be connected to a radio 

network controller (RNC) which controls various activities of the base stations. 

The RNCs are typically connecied io a core network. Each cell implements a 

particular radio access technology (RAT) such as UMTS Terrestrial Radio 

Access (UTRA) among others. In a GERAN (Global system for mobile 

15 communications (GSM)/ Enhanced Data rates for GSM Evolution (EDGE) radio 

access network), the radio access network may include one or more base 

stations (BTSs) and one or more Base station controllers (BSCs) which together 

implement the functionality of the base station subsystem (BSS) in respect of 
anw nartin ilar roll 
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20 
[0006] Cell selection, sometimes referred to as cell search, for a UE is described 

in the 3GPP TS 25.304 specification, V8.1.0, "User Equipment (UE) procedures 

in idle mode and procedures for cell re-selection in connected mode" which is 

incorporated herein by reference and referred to herein as the 25.304 

25 specification. Section 5.2.3 and in particular section 5.2.3.1.1 of the 25.304 

specification describes the ceil selection process. One of the considerations in 

the cell selection process is whether a cell is "suitable". Criteria for suitability 

may include criteria related to signal strength and/or signal quality (referring to 

the signal transmitted by the candidate cell base station, as received by the UE). 
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parameters which must be decoded by the device after tuning to the frequency 
of the candidate cell. 



WO 2012/072714 
3 

PCT/EP2011/071445 

[0007] When idle, an MS will evaluate the properties of detected 
telecommunications cells, other than the cell it is currently connected to or 
camped on (often known as the serving cell), in order to identify if the detected 
or candidate cells would be better suited for connection rather than the serving 

5 cell. The process of the MS autonomously changing the serving cell while in idle 
mode is known as cell re-selection (though re-selection may not be restricted to 
idle mode or purely autonomous cell change or both). The process by which an 
MS first camps on a cell following power-up or loss of radio coverage is known 
as cell selection. The criteria for cell re-selection may include such things as 

10 received signal strength and signal quality. Parameters associated with these 
criteria may be broadcast or otherwise transmitted in the serving cell. One of the 
requirements for cell re-selection (and selection) may be that the candidate cell 
is suitable. The criteria for suitability may include criteria related to signal 
strength and/or signal quality (referring to the signal transmitted by the candidate 

15 cell base station, as received by the MS). Some of the criteria that are used in 
the suitability evaluation are based on parameters which must be decoded by 
the MS after tuning to the frequency of the candidate cell. The decoding of the 
parameters from the candidate cell can require significant battery power for the 
MS. Regular evaluation based on decoding suitability parameters in this way is 

20 particularly undesirable in mobile devices where battery life is limited. 

[0008] The existing solution to this problem is to store and re-use the most 
recently decoded suitability criteria parameters. This solution is outlined in the 
3GPP TS 45.008 specification V9.4.0, which is incorporated herein by reference 

25 and referred to herein as the '45.008 specification'. Section 6.6.5, section 6.6.6 
and section 6.6.7 of the 45.008 specification describe the cell re-selection 
processes, entitled "Algorithm for cell re-selection from GSM to UTRAN", 
"Algorithm for inter-RAT cell re-selection based on priority information" and "Cell 
selection and re-selection to CSG cells and hybrid cells", respectively. The 

30 algorithm defined in Section 6.6.5 may be described as the 'ranking algorithm' 
and the algorithm defined in Section 6.6.6 may be described as the 'priority-
based algorithm'. These terms may be used throughout the description herein. 
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[0009] According to the existing solution, when evaluating the suitability of a 
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parameters were most recently decoded may be used. This solution, although it 

may reduce the battery usage or long term power requirements of the MS, 

5 carries with it inherent limitations. Specifically, for example, it is easy for an MS 

to discount the suitability of candidate cell and thus not re-select to the cell when 

it should. This may be because the parameters used to evaluate its suitability 

are incorrect, for example because the suitability parameters of the candidate 

cell are not the same as those that are being applied. Alternatively, an MS may 

10 incorrectly consider a cell as a valid cell for re-selection and proceed to, 

wastefully, tune to the candidate cell's frequency and decode parameters from 

that cell. This may be a particular problem if a wide range of threshold 

parameters are applicable to the cells that the MS could potentially reselect to. 

When one of these threshold parameters are stored, it may be used to 

15 incorrectly evaluate another cell in the network for which a different value is 

applicable. 

[0010] In an example scenario, an operator may wish that devices in idle mode 
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20 ongoing data or voice calls, operate in cells of a different frequency. The 

operator may attempt to achieve this by discouraging idle mode re-selection to a 

particular frequency by means of the suitability criteria, i.e. the suitability criteria 

are set such that an MS will be very unlikely to meet those criteria. In this 

scenario, the MS may evaluate such cells for suitability using a considerable 

25 amount of power in the process based on criteria that are easier to meet. 
Additionally, if the MS has stored these incorrect parameters for re-use in the 

suitability evaluation for other cells, the MS may not camp on a cell on which it 

should. 
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to not fail the suitability aspect of the re-selection tests. The present disclosure 

addresses the problem of how to efficiently and effectively evaluate a candidate 

ceii for re-selection. The present disclosure minimises the need to tune to the 
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frequency of a candidate cell and decode suitability parameters from candidate 

cells while avoiding the risk of discounting a candidate cell incorrectly. 

Brief Description of the Drawings 
5 [0012] Examples of the present disclosure will now be described in detail with 

reference to the accompanying drawings, in which: 
[0013] Figure 1A is a diagram showing an overview of a network and a UE 

device; 
[0014] Figure 1B shows a schematic system suitable for implementing a first 

10 embodiment of the present invention; 

[0015] Figure 2 shows a flow diagram of a known ranking algorithm for cell re-

selection; 
[0016] Figure 3 shows a flow diagram of a known method of storing suitability 

parameters when performing cell re-selection; 

15 [0017] Figure 4 shows a flow diagram illustrating an example of the present 

disclosure in which stored suitability parameters are applied on a per-frequency 

basis; 
[0018] Figure 5 shows a view of information flow illustrating an example of the 

present disclosure in which stored suitability parameters are applied on a per-

20 frequency basis; 
[0019] Figure 6 shows a flow diagram illustrating an example of the present 

disclosure in which stored suitability parameters are applied on a per-cell basis; 

[0020] Figure 7 shows a flow diagram illustrating an example of the present 

disclosure relating to Closed Subscriber Group (CSG) Cells; 

25 [0021] Figure 8 shows a flow diagram illustrating an example of the present 

disclosure relating to storage of suitability criteria; 

[0022] Figure 9 shows a flow diagram illustrating an example of the present 

disclosure relating to priority-based re-selection; 
[0023] Figure 10 shows a process illustrating an example of the present 

30 disclosure in which stored suitability parameters are applied on a per-frequency 

basis; 
[0024] Figure 11 shows a process illustrating an example of the present 

disclosure in which stored suitability parameters are applied on a per-cell basis; 
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[0025] Figure 12 shows a process illustrating an example of the present 
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[0026] Figure 13 shows a process illustrating an example of the present 

disclosure relating to Closed Subscriber Group (CSG) Cells; 

5 [0027] Figure 14 shows a process illustrating an example of the present 

disclosure relating to Closed Subscriber Group (CSG) Cells; 

[0028] Figure 15 shows a process illustrating an example of the present 

disclosure relating to priority-based re-selection; and, 

[0029] Figure 16 shows a flow diagram illustrating an example of the present 

10 disclosure in which certain radio-related evaluations are not performed. 

[0030] The same reference numerals used in different figures denote similar 

elements. 

Detailed Description 
15 [0031] Embodiments set out in this application relate generally to a method of 

cell re-selection in an electronic device. Embodiments may efficiently evaluate a 

candidate cell when performing re-selection, without having to tune to the 

frequency of a candidate cell and decode suitability parameters from that cell 
Q\/on/ timn tho o\/oli io r»orfr>rmorl 
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20 
[0032] According to an aspect of the present invention, there is provided a 

method in a wireless cellular telecommunications device camped on a serving 
cell, the device storing a parameter obtained from a first cell, the method 

comprising: 

25 measuring an attribute of a signal received from a candidate cell; and, 

evaluating the candidate ceil for re-selection, 

wherein if a carrier frequency of the candidate cell matches a carrier 

frequency of the first cell, the evaluation of the candidate cell for re-selection is 

based on at least the measured attribute and the stored parameter, else 
O A i ii--i J-1 i A I in iaivi I a i 14 
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using the stored parameter. 



WO 2012/072714 
7 

PCT/EP2011/071445 

[0033] According to an aspect of the present disclosure, there may be provided 
a method in a wireless cellular telecommunications device camped on a serving 
cell, the device storing a parameter obtained from a first cell, the method 
comprising: 

5 measuring an attribute of a signal received from a candidate UTRAN cell; 
and, 

evaluating the candidate cell for re-selection, 
wherein, if a carrier frequency of the candidate cell matches a carrier 

frequency of the first cell, the evaluation of the candidate cell for re-selection is 
10 based on at least the measured attribute and the stored parameter, else 

the evaluation of the candidate cell for re-selection is performed without 
using the stored parameter. 

[0034] According to an aspect of the present disclosure, there may be provided 
15 a method in a wireless cellular telecommunications device camped on a serving 

cell, the device storing a parameter obtained from a first cell, the method 
comprising: 

measuring an attribute of a signal received from a candidate cell; and, 
evaluating the candidate cell for re-selection according to a ranking 

20 algorithm, 
wherein, if a carrier frequency of the candidate cell matches a carrier 

frequency of the first cell, the evaluation of the candidate cell for re-selection is 
based on at least the measured attribute and the stored parameter, else 

the evaluation of the candidate cell for re-selection is performed without 
25 using the stored parameter. The candidate cell may be a UTRAN cell. 

[0035] In certain embodiments the method may further comprise performing re-
selection from the serving cell to the candidate cell based on the evaluation. 

30 [0036] Additionally, if the frequency of the candidate cell matches the frequency 
of the first cell, the evaluation may also include determining if the candidate cell 
meets re-selection requirements, wherein, if the measured attribute fails to 
exceed the stored parameter by a first pre-determined amount, the evaluation 
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10 

includes determining that the candidate cell does not meet re-selection 

requirements. The first predetermined amount may be +10dB. 

[0037] Further, if the carrier frequency of the candidate cell does not match the 

carrier frequency of the first cell, the evaluation of the candidate cell for re-

selection may include: determining if the measured attribute exceeds a 

predetermined default value; and, if the measured attribute fails to exceed the 

predetermined default value, determining that the candidate cell does not meet 

re-selection requirements. 

[0038] Additionally, the first cell may be different from the serving cell, the device 

having been previously camped on the first cell. Alternatively, the first cell and 

the candidate cell may be of the same wireless radio access technology. 

15 [0039] In certain embodiments, the evaluation of the candidate cell may include: 

acquiring system information of the candidate cell, the system information 

including a parameter; determining if the measured attribute exceeds the 

candidate cell parameter by a second predetermined amount; and, if the 
mooei iraH oHriKi ito AvnaorJc nnnHiHo+A r^ll H\/ fho 
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20 predetermined amount, performing re-selection to the candidate cell. The 

second predetermined amount may be OdB. 

[0040] Further, the stored parameter may indicate a minimum required receive 

level. The measured attribute may be received signal code power (RSCP). 

25 Additionally, the serving cell may be a GERAN cell. 

[0041] In certain embodiments, the method may further comprise: acquiring a 

parameter of a second cell; and, if a carrier frequency of the second cell does 

not match the carrier frequency of the first cell, storing said second ceil 

30 parameter, else if the carrier frequency of the second cell matches the carrier 

frequency of the first cell, replacing the stored parameter with the second cell 
parameter such that when evaluating a candidate cell for re-selection, if the 

carrier frequency of the candidate cell matches the carrier frequency of the 
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second cell, the evaluation of the candidate cell for re-selection is based on at 
least the measured attribute and the stored second cell parameter. If the 
candidate cell has an identifier equivalent to an identifier of the first cell, the 
evaluation of the candidate cell for re-selection may be based on at least the 

5 measured attribute and the stored parameter, else the evaluation of the 
candidate cell for re-selection may be performed without using the stored 
parameter. The identifier may be a primary scrambling code. 

[0042] Additionally, the method may further comprise: determining if a candidate 
10 cell is a closed subscriber group cell; and, if the candidate cell and the first cell 

are closed subscriber group cells, the evaluation of the candidate cell for re-
selection is based on at least the measured attribute and the stored parameter, 
else the evaluation of the candidate cell for re-selection is performed without 
using the stored parameter. 

15 
[0043] The serving and candidate cells may be of the same wireless radio 
network. Alternatively, the serving and candidate cells may be of different 
wireless radio networks. 

20 [0044] According to an aspect of the present disclosure, there may be provided 
a wireless cellular telecommunications device adapted to: camp on a serving 
cell; store a parameter obtained from a first cell; measure an attribute of a signal 
received from a candidate UTRAN cell; and, evaluate the candidate cell for re-
selection, wherein if a carrier frequency of the candidate cell matches a carrier 

25 frequency of the first cell, the evaluation of the candidate cell for re-selection is 
based on at least the measured attribute and the stored parameter, else the 
evaluation of the candidate cell for re-selection is performed without using the 
stored parameter. 

30 [0045] According to an aspect of the present disclosure, there may be provided 
a wireless cellular telecommunications device adapted to: camp on a serving 
cell; store a parameter obtained from a first cell; measure an attribute of a signal 
received from a candidate cell; and, evaluate the candidate cell for re-selection 
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according to a ranking algorithm, wherein if a carrier frequency of the candidate 

cell matches a earner frequency of the first cell, the evaluation of the candidate 

cell for re-selection is based on at least the measured attribute and the stored 

parameter, else the evaluation of the candidate cell for re-selection is performed 

5 without using the stored parameter. 

[0046] According to an aspect of the present disclosure, there may be provided 

a computer-readable storage medium having stored thereon instructions which 

can be executed by a device to: camp on a serving cell; store a parameter 

10 obtained from a first cell; measure an attribute of a signal received from a 

candidate UTRAN cell; and, evaluate the candidate cell for re-selection, wherein 

if a carrier frequency of the candidate cell matches a carrier frequency of the first 

cell, the evaluation of the candidate cell for re-selection is based on at least the 

measured attribute and the stored parameter, else the evaluation of the 

15 candidate cell for re-selection is performed without using the stored parameter. 

[0047] According to an aspect of the present disclosure, there may be provided 

a computer-readable storage medium having stored thereon instructions which 
r»on ho QVQPI itorl h»v/ o Hav/ipo +r\- r»omn o ocin/inri I• etrxrvai o rvoromA+nr 
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20 obtained from a first cell; measure an attribute of a signal received from a 

candidate cell; and, evaluate the candidate cell for re-selection according to a 

ranking algorithm, wherein if a carrier frequency of the candidate cell matches a 

carrier frequency of the first cell, the evaluation of the candidate cell for re-

selection is based on at least the measured attribute and the stored parameter, 

25 else the evaluation of the candidate cell for re-selection is performed without 

using the stored parameter. 

[0048] According to an aspect of the present disclosure, there may be provided 

a method in a wireless cellular telecommunications device camped on a serving 
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comprising: 

measuring an attribute of a signal received from a candidate cell; and, 

evaluating the candidate ceil for re-selection, 



WO 2012/072714 
11 

PCT/EP2011/071445 

wherein, if the candidate cell has an identifier equivalent to an identifier of 
the first cell, the evaluation of the candidate cell for re-selection is based on at 
least the measured attribute and the stored parameter, else 

the evaluation of the candidate cell for re-selection is performed without 
5 using the stored parameter. 

[0049] In certain embodiments, if the candidate cell has an identifier equivalent 
to the identifier of the first cell, the evaluation may include determining if the 
candidate cell meets re-selection requirements, wherein, if the measured 

10 attribute fails to exceed the stored parameter by a first pre-determined amount, 
the evaluation includes determining that the candidate cell does not meet re-
selection requirements. The first predetermined amount may be OdB. 
Alternatively, the first predetermined amount may be +10dB. 

15 [0050] According to an aspect of the present disclosure, there may be provided 
a method in a wireless cellular telecommunications device camped on a serving 
cell, the device storing a first parameter obtained from system information of a 
first cell, the method comprising: 

measuring an attribute of a signal received from a candidate cell; 
20 determining if the candidate cell is a closed subscriber group cell; and, 

evaluating the candidate cell for re-selection, 
wherein, if the candidate cell is determined to be a closed subscriber 

group cell, the evaluation of the candidate cell for re-selection is based on at 
least the measured attribute irrespective of the first stored parameter, said first 

25 stored parameter indicating a minimum value for the measured attribute. 

[0051] In certain embodiments, the device has a second stored parameter 
obtained from a closed subscriber group cell and in which the first cell is not a 
closed subscriber group cell, wherein, if the candidate cell is determined to be a 

30 closed subscriber group cell, the evaluation of the candidate cell for re-selection 
is based on at least the measured attribute and the second stored parameter. 
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[0052] Additionally, if the evaluation is based on at least the measured attribute 
and the second stored parameter, the evaluation may include determining if the 
cell meets re-selection requirements, wherein, if the measured attribute fails to 
exceed the second stored parameter by a first pre-determined amount, 

5 determining that the candidate cell does not to meet re-selection requirements. 
The first predetermined amount may be OdB. Alternatively, the first 
predetermined amount may be +10dB. 

[0053] Further, if the candidate cell has an identifier equivalent to an identifier of 
10 the second cell and the candidate cell is determined to be a closed subscriber 

group cell, the evaluation of the candidate cell for re-selection may be based on 
at least the second stored parameter, else the evaluation of the candidate cell 
for re-selection is performed without using the second stored parameter. 

15 [0054] The identifier may be a locally unique identifier. The identifier may be a 
physical layer identifier. The identifier may be a primary scrambling code. 

[0055] In certain embodiments, if the candidate cell has a carrier frequency 
KVIo+/->k\i/~i f-r Aorrinr r»r\lI onrl irJo 
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20 primary scrambling code matching the primary scrambling code of the second 
cell and the candidate cell is determined to be a closed subscriber group cell, 
the evaluation of the candidate cell for re-selection is based on at least the 
measured attribute and second stored parameter, else the evaluation of the 
candidate cell for re-selection is performed without using the second stored 

25 parameter. 

[0056] Additionally, if the evaluation is performed without using the stored 
parameter, the evaluation of the candidate cell may include: determining if the 
measured attribute exceeds a predetermined default value; and, if the measured 

o r\ j is : >. ou cuuiuuit? leans IU tJAueeu uits uieueieimilieu ueiciuii vaiue, utnei11in in ly INCH u it? 

candidate cell does not meet re-selection requirements. 
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[0057] The candidate cell may be a UTRAN cell. The candidate cell may be a 

E-UTRAN cell. The identifier of the first cell may also be a physical layer cell 

identifier. The serving cell may be a GERAN cell. 

5 [0058] In certain embodiments, the method may further comprise performing re-

selection from the serving cell to the candidate cell based on the evaluation. 

The evaluation of the candidate cell may also include: acquiring system 

information of the candidate cell, the system information including a parameter; 

determining if the measured attribute exceeds the candidate cell parameter by a 

10 second predetermined amount; and, if the measured attribute exceeds the 

candidate cell parameter by the second predetermined amount, performing re-

selection to the candidate cell. The second predetermined amount may be OdB. 

[0059] Further, the stored parameter may indicate a minimum required receive 

15 level. The measured attribute may be a received signal code power (RSCP). 

[0060] Also, the serving and candidate cells, may be of the same wireless radio 

network. Alternatively, the serving and candidate cells may be of different 

wireless radio networks. 

20 
[0061] According to an aspect of the present disclosure, there may be provided 

a wireless cellular telecommunications device adapted to: camp on a serving 

cell; store a parameter obtained from a first cell; measure an attribute of a signal 

received from a candidate cell; and, evaluate the candidate cell for re-selection, 

25 wherein, if the candidate cell has an identifier equivalent to an identifier of the 

first cell, the evaluation of the candidate cell for re-selection is based on at least 

the measured attribute and the stored parameter, else the evaluation of the 

candidate cell for re-selection is performed without using the stored parameter. 

30 [0062] According to an aspect of the present disclosure, there may be provided 

a wireless cellular telecommunications device adapted to: camp on a serving 

cell; store a parameter obtained from system information of a first cell; measure 

an attribute of a signal received from a candidate cell; determine if the candidate 



WO 2012/072714 
14 

PCT/EP2011/071445 

cell is a closed subscriber group cell; and, evaluate the candidate cell for re-
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group cell, the evaluation of the candidate cell for re-selection is based on at 

least the measured attribute irrespective of the first stored parameter, the 

5 parameter indicating a minimum value for the measured attribute. 

[0063] According to an aspect of the present disclosure, there may be provided 

a computer-readable storage medium having stored thereon instructions which 

can be executed by a device to: camp on a serving cell; store a parameter 

10 obtained from a first cell; measure an attribute of a signal received from a 

candidate cell; and, evaluate the candidate cell for re-selection, wherein, if the 

candidate ceil has an identifier equivalent to an identifier of the first cell, the 

evaluation of the candidate cell for re-selection is based on at least the 

measured attribute and the stored parameter, else the evaluation of the 

15 candidate cell for re-selection is performed without using the stored parameter. 

[0064] According to an aspect of the present disclosure, there may be provided 

A computer-readable storage medium having stored thereon instructions which 
k\o QVQ^I itorl hv/ a Hav/ir»cj r»amn r\n a onrv/inn oo!I• ctnro a rvarornQfor 
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20 obtained from a first cell; measure an attribute of a signal received from a 

candidate cell; determine if the candidate cell is a closed subscriber group cell; 

and, evaluate the candidate cell for re-selection, wherein, if the candidate cell is 

determined to be a closed subscriber group cell, the evaluation of the candidate 

cell for re-selection is based on at least the measured attribute irrespective of 

25 the first stored parameter, the parameter indicating a minimum value for the 

measured attribute. 

[0065] According to an aspect of the present disclosure, there may be provided 

a method in a wireless cellular telecommunications device camped on a serving 

30 cell, the device storing a parameter obtained by decoding system Information of 

a first cell, the method comprising: 

measuring an attribute of a signal received from a candidate cell; and, 



WO 20X2/072714 
15 

PCT/EP2011/071445 

evaluating the candidate cell for re-selection based on the measured 

attribute according to a priority-based re-selection algorithm irrespective of the 

stored parameter, wherein the parameter indicates a minimum required received 

signal code power. 

5 

[0066] In certain embodiments, the method may further comprise performing re-

selection from the serving cell to the candidate cell based on the evaluation. 

The evaluation of the candidate cell may also includes acquiring system 

information of the candidate cell, the system information including a parameter; 

10 determining if the measured attribute exceeds the candidate cell parameter by a 

predetermined amount; and, if the measured attribute exceeds the candidate cell 

parameter by a predetermined amount, performing re-selection to the candidate 

cell. The predetermined amount may be OdB. 

15 [0067] Additionally, the evaluation of the candidate cell for re-selection may 

include: determining if the measured attribute exceeds a predetermined default 

value; and, if the measured attribute fails to exceed the predetermined default 

value, determining that the candidate cell does not meet re-selection 

requirements. 
20 

[0068] In certain embodiments, the measured attribute may be received signal 

code power (RSCP). The candidate cell may be a UTRAN cell. The serving cell 

may be a GERAN cell. 

25 [0069] Further, the method may also comprise: measuring an attribute of a 

signal received from a second cell; and, evaluating the second cell for re-

selection based on the measured attribute and the stored parameter according 

to a ranking algorithm. 

30 [0070] Additionally, the serving and candidate cells may be of the same wireless 

radio network. Alternatively, the serving and candidate cells may be of different 

wireless radio networks. 
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[0071] According to an aspect of the present disclosure, there may be provided 

a wireless cellular telecommunications device adapted to: camp on a serving 

cell; store a parameter obtained by decoding system information of a first cell; 

measure an attribute of a signal received from a candidate cell; and, evaluate 

5 the candidate cell for re-selection based on the measured attribute according to 

a priority-based re-selection algorithm irrespective of the stored parameter, 

wherein the parameter indicates a minimum required signal code power. 

[0072] According to an aspect of the present disclosure, there may be provided 

10 a computer-readable storage medium having stored thereon instructions which 

can be executed by a device to: camp on a serving cell; store a parameter 

obtained by decoding system information of a first ceil; measure an attribute of a 

signal received from a candidate cell; and, evaluate the candidate eel! for re-

selection based on the measured attribute according to a priority-based re-

15 selection algorithm irrespective of the stored parameter, wherein the parameter 

indicates a minimum required signal code power. 

[0073] Other aspects and features of the present teaching will become apparent 
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20 specific embodiments of a method and apparatus for cell re-selection in a 

telecommunication system and the accompanying claims. Any method 

disclosed herein may be implemented in a mobile station device of a wireless 

communications network. 

25 [0074] Radio Access Networks of the GSM/EDGE (GSM/EDGE Radio Access 

Network, GERAN), UMTS (UMTS Terrestrial Radio Access Network, UTRAN) or 

LTE (evolved UMTS Terrestrial Radio Access Network, e-UTRAN) type typically 

include multiple cells covering a geographical area each of which may 

implement a different radio access technology (RAT). 2G may refer to GSM and 
on A — S IftSTO J AS A U ̂  . A « ou GO may itsitn IU UIVIIO canu uits leiiiis may ue uatsu 11 utsiuilailutscjuiy. MS> 

described above, a Mobile Station (MS) once connected to a cell, known as the 

serving cell, may evaluate other detected cells, known as candidate cells, to 

determine if they would be more suitable for connection than the serving celi. 
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When operating in a cell, the MS is referred to as being camped on the cell. In 
the description herein the MS may be referred to as being "in a cell", "camped on 
a cell" or using a "serving cell". These terms may be used interchangeably and 
define that the MS is able to be paged for downlink data by that cell. The 

5 description herein may refer to 2G and 3G. 

[0075] By the terms 'Ranking Algorithm' and 'Priority-Based Re-selection 
Algorithm' which are used throughout the description herein, we mean the 
following: 

10 
[0076] In a ranking algorithm, radio measurements of cells (possibly modified by 
offsets and/or scaling factors, and possibly subject to minimum thresholds) are 
compared and re-selection is generally made to the highest thus-ranked cell. In 
a ranking algorithm, cells on different frequencies, or using different radio access 

15 technologies may be compared directly and thus ranked relative to each other. 
Radio measurements (or derived values for example based on a received cell 
signal quality or power) are the key basis of comparison of candidate cells. An 
example of a ranking algorithm is shown in Figure 2. 

20 [0077] In a priority-based re-selection algorithm, cells (typically grouped 
according to their frequency of operation and/or radio access technology) are 
assigned priorities. These priorities are the primary means by which cells are 
considered (radio measurements of the neighbour cells being a secondary 
consideration) when determining which cell, if any, the device should reselect to. 

25 (Note that other considerations may be made, such as based on measurements 
of the serving cell, in addition to the priority level). According to current 3GPP 
priority-based re-selection, priorities are assigned on a per-frequency basis (i.e. 
such that all cells operating using the same radio access technology and same 
carrier frequency are assigned the same priority), or (in the case of GSM cells) 

30 on a per-radio access technology (cells operating according to GSM-based 
technologies operating on different carrier frequencies may be assigned the 
same priority). In particular, radio measurements of cells of different priorities 
need not be compared to each other (though radio measurements may be used 
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for any cell, regardless of its respective priority, to check if it meets minimum 

camping/service criteria or to evaluate it agamst a measurement threshold). For 

example, a ceil of one priority can be determined to meet all applicable re-

selection criteria, without consideration of any radio measurements of a cell of a 

5 lower priority. 

[0078] Referring to the drawings, Figure 1A is a schematic diagram showing an 

overview of a UMTS network and a user equipment device. Clearly in practice 

there may be many user equipment devices operating with the network but for 

10 the sake of simplicity Figure 1A only shows a single user equipment device 100. 

[0079] For the purposes of illustration, Figure 1A also shows a radio access 

network 119 (UTRAN) used in a UMTS system having a few components. It will 

be clear to a person skilled in the art that in practice a network will include far 

15 more components than those shown. 

[0080] The network 119 as shown in Figure 1A comprises three Radio Network 

Subsystems (RNS) 102. Each RNS has a Radio Network Controller (RNC) 104. 
PCMC "1 HO hoe nno r\r mnro Nhrlo P -1 HO vA/hi/^h oro eimilor in fnn^tirvn tn o 
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20 Base Transmitter Station of a GSM radio access network. User Equipment UE 

100 may be mobile within the radio access network. Radio connections 

(indicated by the straight dotted lines in Figure 1A) are established between the 

UE and one or more of the Node Bs in the UTRAN. 

25 [0081] Figure 1B shows a further schematic of a network system. Typically each 

radio access network (RAN) includes radio access devices 156 to provide the 

radio link between the wireless communications device, the MS 160, and the 

rest of the radio access network. These radio access devices 156 are known as 

base stations in GSM and Node Bs in UMTS. The RAN in e-UTRAN comprises 
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Controller (RNC) or Base Station Controller (BSC), 152, 154, and the base 

stations; the RNCs and BSCs are connected to one or more core networks 

(typically at least one for packet-switched services and one for circuit-switched 
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services). RNCs connect to 3G base stations (node Bs) and BSCs connect to 
2G base stations (in which case the combined BSC and base station perform 
the functionality of a base station subsystem (BSS)), even though they may be 
physically co-located or even in the same unit. The core network (not shown) is 

5 associated with a Public Land Mobile Network (PLMN) 150; it is possible for a 
single RAN to connect to the core networks of multiple PLMNs (not shown). 

[0082] Each 3G cell may be uniquely (within the local area) identified by a 
frequency and a primary scrambling code. Generally a cell refers to a radio 

10 network object that can be uniquely identified by an MS 160 from a cell identifier 
that is broadcast over geographical areas by a base station, node B, e Node B 
or similar entity. A single physical Node B may generate more than one cell 
since it may operate at multiple frequencies, or with multiple scrambling codes or 
both. A candidate cell may be ultimately connected to the same PLMN as the 

15 serving cell. 

[0083] Figure 2 shows a flow diagram illustrating known processes performed by 
an MS during a known cell re-selection procedure according to a ranking 
algorithm. Referring to Figure 2, the process starts at step 201. At step 202, 

20 cell measurements, for example intra-frequency, inter-frequency and inter-RAT 
cell measurements, are generated or received by the MS. At step 203 rank 
values are calculated for each cell. In one example these cells are the serving 
cell and neighbouring cells. One example of the calculation usable to calculate a 
rank value in the form of cell-ranking criterion R is defined in section 5.2.6.1.4 of 

25 the 3GPP TS 25.304 specification, V8.1.0, "User Equipment (UE) procedures in 
idle mode and procedures for cell re-selection in connected mode" which is 
incorporated herein by reference and referred to herein as the 25.304 
specification (see the calculations for R, for serving cells and R, for neighbouring 
cells in that section). In that example the rank values are calculated for cells if 

30 they satisfy the conditions set in section 5.2.6.1.4 of the 25.304 specification. 

[0084] At step 204 the cells are ordered based on the rank values. In one 
example, only cells with rank values better than that of the serving cell are 
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considered and these are compiled in a list. At step 205 the resulting Cell 
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(i.e. has the highest rank value) then the MS remains camped on to the serving 

cell and the process reverts to step 202. 

5 
[0085] If at step 206 the MS finds that the serving cell is not the best (i.e. does 

not have the highest rank value) then at step 207 the MS attempts to reselect to 

a neighbour cell with the highest rank value. To this end, at 208 a channel (in 

one example a Primary Common Control Physical Channel (PCCPCH)) is set 

10 up, at 209 system information (in one example in the form of Master Information 

Blocks (MIBs) and System Information Blocks (SIBs)) is read from the neighbour 

cell and at 210 a check is made that the ceil is a suitable ceil. A suitable cell is a 

cell on which an MS may camp, examples include a cell which has acceptable 

signal strength and/or is not in a forbidden location area and/or is not barred 

15 and/or for an automatic search, belongs to the correct Public Land Mobile 

Network (PLMN). If the cell is suitable the MS camps on to the neighbour cell at 

211. If the cell is not a suitable cell, the process reverts to 202. The process 

ends at 212. 

20 [0086] As noted above, the process shown in Figure 2 requires that a 

communications channel is established with the candidate cell in order to 

determine the system information from the cell and hence the suitability of the 

cell for selection. Generally, the described process of establishing a channel 

with the candidate cell is simply to permit the decoding of system information, 

25 which is broadcast. In the context of the present disclosure, establishing a 

communications channel does not, necessarily, imply any particular behaviour 

by the network, that is, the network does not positively 'establish' the channel, 

given that it may continually broadcast the system information. 
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MS. If the serving cell is a GERAN cell, then it is likely that it will often be below 

a neighbouring cell in the ranking list as a result of the ranking calculation. 

Consequently the MS may be repeatedly be checking the neighbouring cells for 
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suitability and therefore establishing communication channels on those cells to 

decode the system information. 

[0088] It may be the case that the system information received from the 

5 neighbouring cells contains a parameter of suitability such that it is unlikely that 

the MS will ever determine that cell to be suitable. The parameter may have 

been set by the network operator so that MS can vary rarely, if ever, camp on 

that cell. In this scenario, the MS will repeatedly establish a communication 

channel on the cell using a large and unnecessary amount of power in the 

10 process. 

[0089] In an example scenario, an operator may wish that devices in idle mode 

camp on cells of one frequency, and devices in connected mode, i.e. with active 

ongoing data or voice calls, operate in cells of a different frequency. The 

15 operator may attempt to achieve this by discouraging idle mode re-selection to a 

particular frequency by means of the suitability criteria, i.e. the suitability criteria 

are set such that an MS will be very unlikely to meet those criteria. In the 

scenario above, the MS will consistently evaluate such a cell for suitability using 

a considerable amount of power in the process, even though the cell may never 

20 be suitable. 

[0090] It has previously been proposed that, in order to reduce the power 

requirements of the MS, it may store previously decoded suitability parameters. 

The reason for requiring storage of suitability criteria is to allow the MS to 

25 evaluate a candidate cell, using these criteria, without having to first read the 

SIBs of the candidate cell (which would otherwise have to be read in order to 

determine the suitability criteria applicable to that cell). In many cases, the cell 

will not meet the suitability criteria (based on the stored parameters) and no 

further evaluation of this cell is needed; thus, storing criteria from a previous 

30 attempt can significantly reduce the battery consumption as SIBs need not be 

read from cells which do not meet these criteria. 
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[0091] However, such storage may cause problems if the networks are 
n-fi i in-'/'N/*! <-ir> /"J i-~. *-» i <-i • ilmrlu i-f 4- l-> /-\ /-» + /-» «-/-s ^ AI»A»VI A+/M-n <n rr\ ouiniyuiou ao uuooi IUUU auuvc, pai uuuicti ly II ii io OLUICU jjai ai i ICIOIo aic 

associated with (i.e. decoded from) a cell where idle mode re-selection is 

intended to be restricted, i.e. those with unachievable (or rarely achievable) 

5 parameters. Since the stored suitability criteria are unlikely to be met, the MS 

will not attempt re-selection (noting that the MS may abandon re-selection at this 

stage, without reading the system information of the target cell and therefore 

without being able to determine that, in actual fact, the suitability criteria would 

be met for this cell). In certain circumstances, the MS could remain camped on 

10 a GSM cell longer than intended in instances where a UMTS ceil would be more 

appropriate. 

[0092] The suitability parameters or threshold criteria, may indicate a minimum 

required receive level. The signal quality, signal power or signal strength of the 

15 cell may need to exceed this by a predetermined amount, for example OdB or 

+10dB. The suitability parameters or threshold criteria may, in practice, be the 

Qrxlevmin value or the Pcompensation value or both. Other suitability 
parameters or threshold criteria are of course considered. 

20 [0093] The stored Qrxlevmin value may have a range of -115 to -24dBm, and 

there is no default value (a value to be used if value not explicitly signalled), 

since its inclusion in the 3G cell's system information is mandatory. Qrxlevmin 

may be a suitability parameter for that cell. 

25 [0094] Pcompensation is a further suitability parameter derived (at least partly) 

from one or more parameters broadcast in the cell also currently referred to in 

Section 6.6.5 of the 45.008 specification. Its value is most likely to be OdB. 

[0095] Figure 3 illustrates the known process of cell re-selection using stored 
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Specifically, section 6.6.5, entitled "Algorithm for cell re-selection from GSM to 
UTRAN". 
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[0096] The illustrated process starts at step 302 with the MS camped on the 
serving cell. Depending on the configuration and the algorithm used, the 
neighbour cell is received from the serving cell (step 304) and the re-selection 
parameters are decoded from that list (step 306). The MS then identifies a 

5 candidate cell and performs measurements (step 308). These may include 
signal strength and signal quality among others. Next, at step 310, the MS 
determines if the candidate cell meets the re-selection criteria. This test may be 
limited to those criteria which can be derived from parameters received in the 
serving cell. In some cases, depending on the parameters broadcast in the 

10 serving cell and whether or not it has stored suitability parameters, the MS may 
omit evaluating the candidate cell based on stored suitability parameters. If the 
candidate cell does not meet the re-selection criteria, the process restarts as the 
cell is not acceptable (step 312). 

15 [0097] Between steps 312 and 314 (not shown), if the serving cell transmits 
Received Signal Code Power (RSCP) parameters to be used in lieu of the 
'suitability test' within the re-selection algorithm, then the candidate cell is 
evaluated against these regardless of whether it has stored suitability 
parameters or not. If this test is done and passed (not shown), the process 

20 moves to step 318. 

[0098] If the candidate cell is acceptable, the MS checks if it has stored 
suitability parameters from a previous attempt (step 314). If it does, the 
candidate cell is evaluated to determine if it meets suitability criteria based on 

25 these stored parameters (step 316). If the candidate cell does not meet the 
suitability criteria, the cell is deemed unacceptable and the process is restarted 
(step 312). If the cell does meet the suitability criteria based on the stored 
parameters, then the MS establishes a communication channel with the cell and 
acquires system information from the candidate cell (step 318). Similarly, if the 

30 MS does not have stored suitability parameters from a previous attempt, the MS 
establishes a communication channel with the cell and acquires system 
information from the candidate cell (step 318). 
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[0099] The suitability of the cell is then evaluated using parameters in the 

system if IIUI 11 ictnui t (sitJp o^u). 11 lilt? uctnuiucut? ut?n mtseis uie suiicjuuuy UIIBMCI, 

the MS camps on the cell (step 324). If the candidate cell does not meet the 

suitability requirements, the cell is deemed not acceptable (step 312) and the 

5 MS remains camped on the serving cell. 

[0100] Section 6.6.5, "Algorithm for cell re-selection from GSM to UTRAN", 

outlines the algorithm for determining the re-selection suitability described above 

and based on a ranking algorithm. The ranking algorithm is used where priority 

10 based re-selection is not, for example, due to network configuration or device 

capability. Section 6.6.6, entitled 'Algorithm for inter-RAT cell re-selection based 

on priority information" outlines the priority-based re-selection. Typically, priority-

based re-selection is preferred. For example, a device which is capable of LTE 

must support priority-based re-selection. In the ranking algorithm, criteria for re-

15 selection from GERAN to UTRAN may be referred to as CPICH RSCP-based 

criteria. CPICH stands for common pilot channel and RSCP stands for Received 

Signal Code Power. For reference, an excerpt of the algorithm defined in 

section 6.6.5 of the 45.008 specification is as follows, where FDD stands for 

20 
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[0101] "If the 3G Cell Re-selection list includes UTRAN frequencies, the MS 

shall, at least every 5s update the value RLA_C for the serving cell and each of 

the at least 6 strongest non-serving GSM cells. 

25 [0102] The MS shall then reselect a suitable (see TS 25.304) UTRAN cell if: 

- for a TDD cell the measured RSCP value exceeds the value of 

RLA_C 

- for the serving cell and all of the suitable (see 3GPP TS 03.22) non-

serving GSM cells by the value XXX_Qoffset for a pehod of 5 s and 

30 - for an FDD ceil the following criteria are all met for a pehod of 5 s: 

1. its measured RSCP value exceeds the value of RLA_C for the 

serving cell and all of the suitable (see 3GPP TS 03.22) non-serving 

GSM cells by the value XXX_Qoffset, 
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2. its measured Ec/No value is equal or greater than the value 

FDD_Qmin, and 

3. its measured RSCP value is equal to or greater than 

FDD_RSCP_threshold, if supported by the MS. 

5 

[0103]//? case of a cell re-selection occurring within the previous 15 seconds, 

XXX_Qoffset is increased by 5 dB where 

- FDDJRSCPJhreshold equals Qrxlevmin+Pcompensation + 10 dB, if 

these parameters are available, otherwise -°° (criterion not effective). 

10 - Qrxlevmin is the minimum required RX level in the UTRAN FDD cell 

(dBm), see 3GPP TS 25.304. 

- Pcompensation is max(UE_TXPWR_MAX_RACH - P_MAX, 0) (dB), 

see 3GPP TS 25.304. 

- UE_TXPWR_MAX_RACH is the maximum TX power level an MS 

15 may use when accessing the UTRAN FDD cell on RACH (dBm), see 

3GPP TS 25.304. 

- P_MAX is the maximum RF output power of the MS (dBm) in UTRAN 

FDD mode, see 3GPP TS 25.304. 

- FDD_Qmin and XXX_Qoffset are broadcast on BCCH of the serving 

20 cell. XXX indicates other radio access technology/mode. 

[0104]A/ote: The parameters required to determine if the UTRAN cell is 

suitable are broadcast on BCCH of the UTRAN cell. An MS may start re-

selection towards the UTRAN cell before decoding the BCCH of the UTRAN cell, 

leading to a short interruption of service if the UTRAN cell is not suitable. 

25 

[0105] The MS may store the UTRAN cell RSCP suitability criterion parameters 

above, whenever decoded from a UTRAN FDD cell of an equivalent PLMN. The 

most recently decoded parameters are valid re-selection criteria towards all 

UTRAN FDD cells. This list of parameters shall be cleared after PLMN selection 

30 (see 3GPP TS 23.122)." 

[0106] !t should be noted that the definition of suitable in the above algorithm 

requires that cell selection criteria be met. These criteria for UMTS cells are 



WO 2012/072714 
26 

PCT/EP2011/071445 

defined in the 3GPP TS 25.304 specification sub-clause 5.2.3.1.2. The 
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selection are Qrxlevmin and Pcompensation (which depends on 

UE_TXPWR_MAX_RACH). The 25.304 specification defines other parameters 

5 affecting suitability that are not used in the re-selection tests defined in the 

45.008 specification. 

[0107] For later releases of the specification, the phrase "if supported by the MS" 

in item 3 above was removed, making this consideration mandatory for mobile 

10 stations complying with later releases of the specifications. 

[0108] The definition of FDD_RSCP_threshold has also been previously 

modified to read as follows! 

15 - "FDDJRSCPJhreshold equals FDD_RSCPmin - min((P_MAX - 21 

dBm), 3 dB) if FDD_RSCPmin is broadcast on the serving cell, else 

Qrxlevmin + Pcompensation + 10 dB, if these parameters are 

available, otherwise the default value of FDD_RSCPmin." 

20 [0109] Additionally, the paragraph starting "The MS may store" of the algorithm 

was updated to read as follows: 

[0110] "The MS shall store the UTRAN cell RSCP suitability criterion parameters 

above, whenever decoded from a UTRAN FDD cell of an equivalent PLMN while 

25 attempting to camp on the UTRAN FDD cell. The most recently decoded 

parameters from one UTRAN FDD cell of an equivalent PLMN are valid re-

selection criteria towards all UTRAN FDD cells. This list of parameters shall be 

cleared after PLMN selection (see 3GPP TS 23.122)" 

30 [0111] This change was made for the following reasons: 

[0112] "If the FDDJRSCPmin parameters are not provided in the broadcast of 

the GSM serving cell, the FDD_RSCP_threshold is derived from broadcast 
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information of the UTRAN cells. These parameters could be different for each 
UTRAN cell. 

[0113] It is unclear from which UTRAN cell and when the MS shall read these 
5 parameters and when they should be re-read. Furthermore it is unclear whether 

a parameter set of one UTRAN cell is valid for the re-selection towards all cells 
or only towards the UTRAN cell from which the parameters were read." 

[0114] When this change to the specification was made, a summary was given 
10 as follows: 

[0115] "It is clarified that the MS shall refresh the parameter set when 
attempting to camp on a UTRAN FDD cell of an equivalent PLMN and thus is 
not required to read this parameter from the UTRAN neighbour cells while 

15 camping on a GSM cell. 

[0116] It is further clarified, that the parameters received from one UTRAN cells 
are valid re-selection criteria towards all UTRAN FDD cells." 

20 [0117] As stated previously, the reason for requiring storage of suitability criteria 
is to allow the MS to evaluate a candidate cell, using these criteria, without 
having to first read the System Information Blocks (SIBs) of the candidate cell 
(which would otherwise have to be read in order to determine the suitability 
criteria applicable to that cell). In many cases, the cell will not meet the criteria 

25 and no further evaluation of this cell is needed; thus, storing criteria from a 
previous attempt can significantly reduce the battery consumption as SIBs need 
not be read from cells which do not meet these criteria. 

[0118] It was mentioned above that Section 6.6.5 applies only where priority 
30 based re-selection does not. Specifically, Section 6.6.5 states: "The algorithm in 

this subclause shall be used for re-selection from GSM to UTRAN if the 
conditions for the use of the cell re-selection algorithm based on priority 
information (see subclause 6.6.6) are not satisfied". Section 6.6.6, 'Algorithm for 
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inter-RAT cell re-selection based on priority information", defines that priority-

based re-selection criteria allow an operator to configure a set of cells (on the 

same frequency and using the same RAT) as having a particular priority; 

different priorities can be assigned to different RATs or frequencies or both. 

5 Multiple frequencies of the same RAT may share a priority level. Two 

frequencies cannot share a priority level if they are used for different RATs. As 

with the algorithm defined in section 6.6.5 and discussed above, there is a 

requirement that the target or candidate cell be suitable as defined in the 25.304 

specification and described above. For reference, an excerpt of the algorithm 

10 defined in section 6.6.6 of the 45.008 specification is as follows: 

[0119]« jfie MS sftgjj cnen reseat a suitable (see 3GPP TS 25.304 for UTRAN 

and 3GPP TS 36.304 for E-UTRAN) cell of another radio access technology if 

the criteria below are satisfied. S_non-seiving_XXX is the measurement quantity 

15 of a non-serving inter-RAT cell and XXX indicates the other radio access 

technology/mode and is defined as follows: 

- for a UTRAN cell, is the measured RSCP value for the cell minus 

UTRAN_Qrxlevmin for the cell's frequency: 
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20 UTRAN_Qrxlevmin for the cell's frequency if THRESH_E-

UTRAN_high_Q is not provided; otherwise, if THRESH_E-

UTRAN_high_Q is provided, is the measured RSRQ value for the cell 

minus E-UTRAN_QQUALMIN for the cell's frequency. 

(...) 

25 
[0120] Cell re-selection to a cell of another inter-RAT frequency shall be 

performed if any of the conditions below (to be evaluated in the order shown) is 

satisfied: 

- The S_non-serving_XXX of one or more cells of a higher priority inter-

30 RA T frequency is greater than THRESH XXX_high (or, in case of an 

E-UTRAN target. THRESH_E-UTRAN_high_Q. if provided) dunng a 

time interval T_re-selection; in that case, the mobile station shall 

consider the cells for re-selection in decreasing order of priority and, 
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for cells of the same inter-RAT frequency or of inter-RAT frequencies 
of equal priority, in decreasing order of S_non-seiving_XXX, and 
reselect the first cell that satisfies the conditions above; 

- the value of S_GSM is lower than THRESH_GSM_low for the serving 
5 cell and all measured GSM cells during a time interval T_re-selection; 

in this case, the mobile station shall consider for re-selection the inter-
RAT cells in the following order, and reselect the first one that 
satisfies the following criteria: 

- cells of a lower priority inter-RAT frequency whose S_non-
10 serving_XXX is greater than THRESHJXXXJow (or, in case of an E-

UTRAN target, THRESH_E-UTRANJow_Q, if provided) during a time 
interval T_re-selection; these cells shall be considered in decreasing 
order of priority and, for cells of the same RAT, in decreasing order of 
S_non-serving_XXX; 

15 -if no cells satisfy the criterion above, inter-RAT cells for which, during 
a time interval T_re-selection, S_non-serving_XXX is higher than 
S_GSM for the serving cell by at least a specific hysteresis H_PRIO; 
these cells shall be considered in decreasing order of S_non-
servingJKXX. 

20 
[0121] A UTRAN FDD cell shall only be reselected if, in addition to the criteria 
above, its measured Ec/No value is equal to or greater than FDD_Qmin -
FDD_ Qmin_ Offset. 

25 [0122] If E-UTRANjQmin is provided for a E-UTRAN frequency, a E-UTRAN 
cell on that frequency shall only be reselected if, in addition to the criteria above, 
its measured RSRQ value is equal to or greater than E-UTRAN_Qmin. 

[0123] If THRESH_E-UTRAN_high_Q is provided for a E-UTRAN frequency, 
30 and if E-UTRAN_RSRPmin is provided, a E-UTRAN cell on that frequency shall 

only be reselected if, in addition to the criteria above, its measured RSRP value 
is equal to or greater than E-UTRAN_RSRPmin. If E-UTRAN_RSRPmin is not 
provided, the default value shall be used. 
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be considered as candidates for cell re-selection. If the strongest cells on a E-
UTRAN frequency are included in the list of not allowed cells, the mobile station 

5 may reselect the strongest valid cell (see subclause 8.4.1) on that frequency. 

[0125] Cell re-selection to a cell of another radio access technology (e.g. 
UTRAN or E-UTRAN) shall not occur within 5 seconds after the MS has 
reselected a GSM cell from an inter-RAT cell if a suitable GSM cell can be 

10 found. 

[0126] If the mobile station applies either common priorities or individual 
priorities received through dedicated signalling and priorities are available only 
for some inter-RAT frequencies, cells belonging to frequencies for which no 

15 priority is available or no threshold is provided by the serving cell shall not be 
considered for measurement and for cell re-selection. 

[0127] If a mobile station in 'camped normally' state (see 3GPP TS 43.022) 
anrilioc; inHh/iriual rrinritioc roi-oiwoH fhrnunh WoWi7"\afoW cinnsllinn onrl nn nrinrit\/ iiivivivfwvti rv f 1.1 vv 1 wwvi v vv« 11 i> < wvwvwivw wxw » 1 v ps > i\*ri 1 kjf 

20 is available for the serving cell, the mobile station shall consider any GSM cell 
(including the serving cell) to have lowest phority (i.e. lower than the eight 
network configured values). 

[0128] A mobile station in 'camped on any cell' state (see 3GPP TS 43.022) 
25 shall ignore individual priorities received through dedicated signalling and shall 

apply priorities received from the system information of the serving cell while 
attempting to find a suitable cell. If the mobile station supports CS voice 
services, the MS shall avoid reselecting acceptable (but not suitable) E-UTRA 
cells regardless of the priorities provided in system information. 

on uu 

[0129] NOTE 4: If the MS is camping on an acceptable cell, individual 
priorities are not discarded until an event leading to their deletion occurs." 
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[0130] If a cell supports priority-based re-selectiori according to section 6.6.6 of 

the 45.008 specification, it will transmit to an MS camped on the cell a list of its 

neighbouring cells - the 'neighbour cell list' (this may identify individual cells, or 

frequencies on which neighbour cells operate, or both). Along with the list, a 

5 System Information Type 2quater (SI2quater) message may indicate a 

parameter applicable to one or more cells in the list, referred to as 

UTRAN_Qrxlevmin in the excerpt above. This parameter of the candidate cell, 

which is broadcast in the serving cell, i.e. the UTRAN_Qrxlevmin, is expected in 

normal operation to be closely related to the corresponding RSCP threshold sent 

10 by the respective cell(s) as used in the suitability check. As such, this parameter 

allows the MS to identify if the cell meets an RSCP-based criterion without 

power intensive decoding and evaluation of system information broadcast by the 

candidate cell unless that criterion is met. 

15 [0131] However, support for priority-based re-selection remains optional for non-

LTE capable devices. For LTE capable devices priority based re-selection must 

be used. Moreover, priority-based re-selection is not supported in any pre-

Release 7 devices. In addition, there is the possibility that priority-based re-

selection is not applicable in the serving cell, for example if the cell is a GERAN 

20 cell. It is quite possible that operators will not upgrade GERAN networks to 

support priority-based re-selection, even when LTE is deployed, especially near 

the edges of LTE coverage. Therefore, while LTE cells or UTRAN cells most 

likely will support priority-based re-selection, overlapping or nearby GSM cells 

may not. A device supporting priority-based re-selection is required to use the 

25 old 6.6.5 rules, i.e. re-selection according to the ranking algorithm, in such a 

case. In this scenario the problems described above are applicable; in that an 

MS may remain camped on a GSM cell longer than is appropriate when a UMTS 

or LTE capable cell is available but the MS does not consider it to be suitable or 

power intensive system information reception and decoding are required. 

30 

[0132] The priority-based re-selection (PBR) RSCP threshold parameter 

broadcast in the serving cell is optional and is set up in the network 

configuration. The parameter is likely to be (or correlate with) the minimum 
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required measured RSCP level. Additionally, the PBR parameter may be 

broadcast as a specific value and associated with one or more explicitly 

signalled frequencies, or may be broadcast as a 'default' value to be used with 

cells of frequencies not explicitly signalled together with the parameter value. 

5 The parameter is applicable only to cells which operate on the same frequency 

associated with the parameter. The default value only applies to frequencies in 

the neighbour cell list. An example of a broadcast default parameter is the 

DEFAULT_UTRAN_QRXLEVMIN parameter encoded within the 3G Priority 

Parameters Description Struct; an example of an parameter associated with 

10 explicitly signalled frequencies is the UTRAN_QRXLEVMIN parameter encoded 

within the Repeated UTRAN Priority Parameters struct (see 3GPP TS 44.018 

v. 10.3.0). If no parameter is broadcast in the cell, the algorithm specifies a value 

to be used, i.e. as the UTRAN_Qrxlevmin. The PBR parameter may not have 

been broadcast in the cell due to network configuration or may not have been 

15 received fully by the MS. 

[0133] For the purposes of this discussion, a network comprising three cells may 

be considered, although it will be understood that this is only an example and 
irvtrvl/Mvirtntinrt o woriri+v/ A-f DnrJin Ar*r*r\oe> "T"o/^hnnl/^AiAO /DATe>\ IYJOW hfij i11vi c? ii i ipi^i i i^uuuy a vai iciy vi i \auiu i M iuivyico \y~~v i 11 w 

20 equally utilised with the present disclosure. In the examples described, unless 

indicated to the contrary, a first candidate cell, cell A, is a UTRAN cell. Another 

cell, cell B, is the cell currently serving the MS and is a GERAN cell. Another 

cell, cell C, is second candidate cell and is also a UTRAN cell. Although GERAN 

and UTRAN cells are used in this description, it should be understood that any 

25 RAT can be implemented by each cell, however, for the purposes of the 

disclosure, cells A and C should be implementing the same RAT. 

[0134] As described, referring to the above nomenclature, when an MS is 

connected to, or as it is known, camped on, cell B (the serving cell), the MS may 

30 evaluate cells A and C to determine their appropriateness for re-selection. 

[0135] During GSM to UMTS or LTE cell re-selection, the existing 3GPP TS 

45.008 section 6.6.5 described above, i.e. re-selection according to a ranking 
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algorithm, mandates the storage and, in some cases, usage of previously 

received suitability requirements for UTRAN FDD cells. 

[0136] The 45.008 specification refers to "equivalent PLMNs", which may 

5 include the registered PLMN (generally, these procedures are agnostic to which 

PLMN is being considered as long as it is within the list of equivalent PLMNs -

PLMNs in this list are "regarded as equivalent to each other for PLMN selection, 

cell selection/re-selection and handover"; TS 23.122 sub-clause 4.4.3). The text 

goes on to indicate that these values are cleared on PLMN selection; however, 

10 re-selection between different equivalent PLMNs is not considered PLMN 

selection. 

[0137] This may lead to a scenario where, for example in national roaming 

scenarios where two operators' PLMNs are set as equivalent to each other, 

15 suitability criteria from one roaming partner are applied to a cell of a second 

roaming partner (or the home or serving PLMN). The use of equivalent PLMNs 

is up to the operator(s) to determine and the scope of these problems is not 

limited to how or why equivalent PLMNs are used, or whether they are used at 

all. 

20 
[0138] More importantly and more generally, there is a potential that if threshold 

criteria for a cell or category of cells (such as those operating at a particular 

frequency) are different from those for another cell or category of cells (such as 

those operating on another frequency, either on the same PLMN or on a 

25 different, equivalent PLMN), then the behaviour of the mobile station will vary 

considerably depending on stored requirements, which may in turn depend on 

the most recent UTRAN cell from which it received (and stored) the 

requirements. 

30 [0139] More specifically, one could consider an exemplary scenario, where an 

operator wishes that devices in idle mode camp on cells of one frequency, and 

devices in connected mode (i.e. with active ongoing data / voice calls) operate in 

cells of a different frequency. The operator may attempt to achieve this by 
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discouraging (to the point of making it practically impossible) idle mode re-
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suitability criteria are set such that a mobile will be very unlikely to meet these 

criteria. 

5 

[0140] According to the existing rules, the UE may store and apply these same 

criteria (which it decoded as part of an attempt - most likely unsuccessful - to 

reselect to a cell on the first frequency) when evaluating a UTRAN cell on any 

frequency, including to cells on the second frequency where idle mode re-

10 selection is not intended to be restricted. 

[0141] Since the stored criteria are very unlikely to be met, the MS will not 
attpmnt ro.colortinn (nntinn that tho MCJ ma\/ ahanHnn ro.colortinn at thic ctano 
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without reading the system information of the target cell and therefore without 

15 being able to determine that, in actual fact, the suitability criteria would be met 

for this cell). 

[0142] This problem could restrict 2G to 3G cell re-selection potentially causing 
thci Hox/iro trv ho occontialh/ cti mie in OCX (nr at loact romain thoro fnr hnnor than 
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20 intended). In some cases the device can move to 3G only either if power is 

turned off or PLMN re-selection happens (see 3GPP TS 23.122). 

[0143] In the case of priority-based re-selection, considering the exemplary case 

where a mobile has stored very stringent criteria from one cell, this may make it 

25 inappropriately abandon evaluation of a second cell as part of the priority-based 

re-selection, even though all the (correct) criteria to permit re-selection 

evaluation are available in the serving cell. 

[0144] In addition to the above scenarios, further issues are created by the use 

30 of Closed Subscriber Group (CSG) cells. Home NodeB (HNB), Home eNB 

(HeNB) or femtocell are concepts introduced for UMTS and LTE (E-UTRAN) to 

improve indoor and micro-cell coverage as well as to leverage wireline backhaul 

to the 'home'. Note that "femtocell" is widely used outside of 3GPP to mean any 
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cell with a very small coverage, and typically installed in a private premises 

(either private or corporate). The terms HeNB/HNB are used in 3GPP with 

specific meanings i.e. that the cell is a Closed Subscriber Group (CSG) cell, or 

hybrid cell. 

5 

[0145] An important aspect of HeNB/HNB functionality is the ability to restrict 

access to particular users. For example, to employees of the company on whose 

site the H(e)NB is deployed, to customers of a particular coffee shop chain, or 

(in the case of H(e)NBs deployed in private homes) to individuals. 

10 
[0146] To achieve this functionality, 3GPP has defined the concept of a Closed 

Subscriber Group. A CSG cell is one which indicates that it is a CSG cell (by 

means of 1 bit broadcast in the system information) and broadcasts a CSG ID 

(also in system information). A cell can only indicate one (or none) CSG IDs, 

15 however multiple cells may share a CSG ID. A device (UE or MS) may be 

subscribed to multiple CSGs. Such subscriptions may be temporary in nature 

(e.g. a coffee shop allows a customer 1 hour's access to its CSG). 

[0147] CSG cells are a specific category of cells, which may be used as "femto" 

20 ceils or to provide uncoordinated (i.e. not subject to normal radio planning as is 

used for "macro" cells) coverage or both. They may be limited to users with 

specific subscriptions (e.g. associated with an employer, school/university, 

coffee shop etc.) 

25 [0148] The term "macro" cell, while not having significance in 3GPP 

specifications, is widely used to mean a cell other than a CSG cell and is used 

accordingly in this description. 

[0149] A CSG cell may operate using UTRAN or E-UTRAN protocols and radio 

30 specifications, and may operate on the same or a different frequency to non-

CSG cells. 
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for such cells. Should such a device attempt to access a CSG cell, its 

registration attempt will be rejected. 

[0151] E-UTRAN is specified first in Release 8 and therefore all E-UTRAN 

capable devices will necessarily be "CSG-aware" devices, even if they have no 

CSG subscription. 

10 [0152] Re-selection criteria for these cells are different. It is simply required that 

the cell is suitable, the strongest on the frequency, and accessible to the device 

(e.g. it has a subscription to the cell). 

[0153] Generally, network operators are keen that devices which have a 

15 subscription to a CSG cell camp on that cell in preference to a non-CSG cell. 

However, the determination by the device to search for CSG cells is 

implementation-specific, and may be manually triggered. It is expected that 

devices will store some information (such as GPS coordinates, a list of macro 
^AIIO \*/hinh ores rlo+on+oHX ^nrmcnnnHinn +r\ tho Innotinn of r*ollc vA/hinh thow area 
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20 able to access and use this to speed up subsequent accesses - this is referred 

to as 'fingerprinting'. 

[0154] The decision of which target cell to camp on is also dependent on the cell 

selection and re-selection rule defined for UTRAN and E-UTRAN. Currently, in 

25 Release 8, it is specified that a UE may re-select to a cell only if it is the best cell 

(i.e. the ceil with the strongest signal strength) of any cells using its particular 

carrier frequency. It is also specified that while the UE is camped on a suitable 

CSG cell, the UE shall always consider the current frequency to be the highest 

priority frequency. 

[0155] Idle mode re-selection away from CSG cells towards a non-CSG cell 

follows legacy behaviour for re-selection to such cells. However, no parameters 

for cell re-selection to CSG cells are likely to be available in the serving cell, and 
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therefore there is no hint to the device as to what the criteria might be (as there 
is in the case of priority-based re-selection, as described above). Furthermore, 
these cells are likely to be configured to provide very limited coverage, meaning 
that their suitability requirements may be relatively stringent, compared with non-

5 CSG cells. Storing suitability requirements from CSG cells and using them on 
non-CSG cells (or vice versa) may result in either very infrequent re-selection 
attempts (because the stored criteria are very high), or drained battery life (if 
cells are incorrectly determined to meet the suitability requirements prior to 
reading the system information of the candidate cell). Even amongst CSG cells, 

10 different cells may have very different requirements. 

[0156] CSG cells may be identifiable as such based on only their physical layer 
identities (frequency, physical layer identity, primary scrambling code, etc.) -
either because they operate on a dedicated frequency, or because the range of 

15 physical layer identities is transmitted in the network. 

[0157] Hybrid cells (introduced in Release 9) are yet a further category of cells 
that may have different suitability requirements from non-hybrid cells. 

20 [0158] In E-UTRAN, neighbour cell lists are not explicit i.e. they do not positively 
identify cells: they simply indicate a frequency and, optionally, a list of "Not 
Allowed" (blacklisted) cells that mobiles should not attempt to access. Devices 
are expected to detect cells on a frequency by blind searching. However, this 
may lead to a significant problem in the case where many of the detected cells 

25 are CSG cells. In order to minimize unnecessary processing of such cells by 
devices which have no CSG subscription, the network may optionally indicate 
the "PCI split" applicable to CSG cells, that is, the set of physical layer cell 
identities/identifiers that are reserved for CSG cells. 

30 [0159] The PSC split is the analagous indication for UMTS cells, in case an 
operator does list CSG cells in the neighbour cell list. 
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10 

[0160] There has also been discussion of using a PCI/PSC split to distinguish 
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[0161] It is worth noting that CSG cells may have significantly different criteria 

for re-selection (compared with other, non-CSG cells, or possibly even 

compared to other CSG cells) and that they may be identifiable as being CSG 

cells without the need for decoding of broadcast system information (e.g. based 

on physical layer parameters: frequency / PSC / PCI etc.), as is described 

above. 

[0162] There currently exists no solution to resolve the problems identified and 

described above. 

Example of the present disclosure 

15 [0163] In accordance with the present disclosure, it is proposed that threshold 

criteria decoded from cells are selectively stored and used in order that the 

evaluation of candidate cells be efficient and more accurate than present 

solutions. 

20 [0164] It is proposed and described by way of exemplary implementation, that 

storage and usage of stored suitability requirements discriminates between cells 

(or classes of cells) that can be discriminated at the physical layer, for example 

where physical layer addresses (or ranges thereof) and/or operating frequencies 

are used to distinguish categories of cells. In this way, an MS can discriminate 

25 stored suitability requirements according to a class of cell or an individual cell 

without having to establish a communication channel on that cell. In one 

example, requirements are used according to the frequency of the cell or the 

identity of the cell. In one example, CSG cells versus non-CSG cell 

requirements is an exemplary discrimination (CSG cells are likely to use a 

30 dedicated range of physical layer addresses, which may be either PC! (E-

UTRAN cells) or PSC (UTRAN cells)). Additionally, usage of stored parameters 
may be restricted to individual CSG cells (i.e. can only be used in evaluating the 

same cell as that from which they were received). 
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[0165] Additionally, previously stored suitability requirements (which may have 
been obtained as a result of ranking-based re-selection) shall not be used when 
evaluating cells according to priority-based re-selection rules. This may be 

5 dependent on whether the corresponding (signal quality/signal strength) 
parameters are available in the current serving cell. The network may be 
configured not to send these parameters, i.e. the parameters may not be 
included in the system information of the current serving cell. 

10 [0166] In a first embodiment, threshold criteria are stored and used in 
accordance with the frequency of the applicable cell. For example, threshold 
parameters are stored on the device and linked with the frequency of the cell 
from which they were decoded. These parameters are then only to be used 
when evaluating cells of that frequency. In this way, network defined 

15 configurations of cells having particular frequencies are prevented from causing 
an MS to remain camped on a cell incorrectly. In a further example, for priority-
based re-selection, threshold criteria may be stored and re-used on a per-priority 
level basis 

20 [0167] As illustrated in Figure 4, storage and usage of stored suitability 
requirements may be on a per frequency basis. In other words, requirements 
decoded from a cell on frequency A are used only for evaluation of other cells on 
the same frequency. 

25 [0168] The illustrated process begins with the MS being camped on a serving 
cell. In this description, the serving cell may be described as 'cell B". The 
serving cell may be of any RAT, but in this example, it may be considered as a 
GSM cell for convenience. It is irrelevant whether the MS camped on the 
serving cell by using cell re-selection or cell selection. Optionally, the MS will 

30 acquire the UMTS or LTE neighbour cell list. This may be broadcast in the 
serving cell or may be acquired otherwise (step 404). The re-selection 
parameters may be decoded from the neighbour cell list (step 406). 
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[0169] Once these optional steps have been performed, the MS may then 
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The MS then acquires measurements of the identified cell to identify 

characteristics of the cell such as signal strength, signal quality or signal power 

5 (step 408). It will be understood that the steps may be carried out in any 

particular order. In a specific example, it may be envisaged that the 

measurements are performed for all cells in the list before a candidate cell is 

identified. 

10 [0170] Once a candidate cell has been identified and measurements of that cell 

have been performed, the MS determines if the cell meets initial re-selection 

requirements (step 410). This test may be based on the parameters decoded 

from the serving cell in the neighbour cell list. If the cell is deemed not to meet 

these initial re-selection requirements, then the MS will remain camped on the 

15 serving cell and will not continue the re-selection process. 

[0171] If the MS determines that the cell meets the initial re-selection criteria, 

then the MS will check if it has any stored criteria related to suitability previously 
iI /o+or\ A A 0\ Tho rvoromoforo mow o\ics Koon HQOAHAH w ww w i i wi 11 ai IUU I<^I wn T \ j. i i iv pcii ai i iv ivi vj inay i v v w v i i wvvww 

20 from the system information of a cell when evaluating the cell's suitability. If the 

MS has criteria stored, the MS will then determine if the criteria is from a cell 

having the same frequency as the candidate cell (step 414). The criteria must 

have been decoded from the system information of a cell operating on the same 

frequency as the candidate cell. To enable this, the MS may be required to 

25 maintain an indication of the frequency of the cell the criteria was determined 

from, in association with the criteria in the data store. In this description, the 

candidate cell may be referred to as 'cell C' for convenience. 

[0172] If the parameters are determined to be from a cell having the same 

30 frequency as the candidate cell, the candidate cell is checked for its 

appropriateness for re-selection (step 416). The stored criteria, from a previous 

suitability check, is used to determine if the cell meets these requirements. In 

one example, the measurements performed by the MS are used to determine if 
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the cell meets a particular threshold. If the candidate ceil does not meet or 

exceed the requirements based on the stored parameter, for example the 

characteristics of a signal received by the MS from the cell do not exceed the 

threshold indicated by the parameter, the process stops and the MS remains 

5 camped on the serving cell. It should be noted that the attribute(s) of the signal 

may have to exceed the threshold by a predetermined amount, which may for 

example be OdB or +10dB. The parameter may be the minimum receive level, 

the QRXLEVMIN value. 

10 [0173] Conventionally, a stored Qrxlevmin value may have a range of -115 to -

24dBm, and there is no default value, since its inclusion in the 3G cell's system 

information is mandatory. Qrxlevmin may be a suitability parameter for that cell. 

[0174] Pcompensation is a further suitability parameter derived (at least partly) 

15 from one or more parameters broadcast in the cell also currently referred to in 

Section 6.6.5 of the 45.008 specification. Its value is most likely to be OdB. 

[0175] If, based on the parameter, it is determined that the candidate cell meets 

or exceeds the requirement then the MS may go on to further evaluate the cell in 

20 the known manner, for example, by tuning to the frequency of the cell and 

evaluating it using decoded data. If the MS does not have stored criteria 

available (step 412) or if the MS does not have stored criteria obtained from a 

cell having the same frequency as the candidate cell (step 414), then this 

decoding is performed. 

25 

[0176] Optionally, before acquiring the system information of the candidate cell 

to decode suitability parameters at step 418, not shown is that the MS may 

evaluate the candidate cell using default parameters which are not explicitly 

signalled. In one example the default parameter is a predetermined amount and 

30 is specified in the re-selection specification. If the candidate cell does not meet 

the requirements based on this default parameter, the MS does not continue 

with the re-selection and the MS remains camped on the serving cell. If the MS 
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does meet these requirements based on the default parameter, the MS 

continues with thG rG-sGlGction procGss. 

[0177] In the illustrated example, at step 418, the MS may acquire the system 

5 information of the candidate cell. To do this, the MS may establish a 

communication channel on the cell and tune to its frequency. The system 

information may be in the form of a System Information Block (SIB) and may be 

obtained by tuning to the frequency of the cell and establishing a communication 

channel on it. The system information is generic and may be derived from other 

10 blocks than the SIB referred to throughout the present disclosure. The MS will 

then decode the system information to acquire suitability parameters and 

evaluate the cell based on these parameters (step 420). If it is determined that 

the MS meets these requirements (step 422), for example, based on the 

measurements previously performed in addition to the decoded parameters, the 

15 MS may camp on the candidate cell and perform re-selection to it (step 424). If 

the MS is deemed to be unsuitable, the MS will remain camped on the serving 

cell. 

rni7ftl AHHifinnallw anH r\r\tinn£*ll\/ a ronictrofiori i inrloto mow ho norfnrmoH vA/hon 
I^V g > V J I lUII^ Ml IV) V||/VIVI lUII^ , <—* IVS^IWllt«4t.iWti I I V_/ I I VI ( I I VVI IVI I 

20 the MS has camped in the new cell (not shown). This registration update may 

explicitly notify the network that the MS has re-selected to a new cell or new 

registration area. Additionally and optionally, data may be transmitted and 
received to and from the network in the new cell (not shown). The registration 

update step (not shown) may include for example a routing area update, location 

25 update, combined routing area update or similar. For further information 

regarding registration updates please see the 3GPP TS 24.008 specification, 

"Mobile radio interface Layer 3 specification; Core network protocols; Stage 3", 

which is incorporated herein by reference. 

30 [0179] Figure 5 provides a high level view of the Information flow. When an MS 

is camped on a 3G cell 504, the RSCP suitability criterion parameters are stored 

according to the frequency of the cell. This store 506 may contain multiple 

parameters and frequencies. As shown, when performing 2G to 3G cell re-
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selection, i.e. from cell 502 to cell 504, the stored information is used on a per-

frequency basis. 

[0180] In order to effect the above example, it may be advantageous for an MS 

5 to maintain a list of frequencies and threshold parameters. For example, for 

every cell having a new frequency encountered, the threshold parameters for 

that frequency are stored. Additionally, each time new threshold parameters are 

decoded from a cell having a particular frequency, the stored criteria can be 

replaced. This may occur, once the MS has decoded the system information of 

10 a cell (step 420) if the cell previously met the criteria (step 616). 

[0181] In another embodiment, instead of being stored and used on a per-

frequency basis, each threshold parameter may be used only on a per-cell 

basis. Figure 6 illustrates this example. At step 602, the MS is camped on the 

15 serving cell. The MS may first receive a neighbour cell list from the serving cell 

(step 604). The MS may then decode certain re-selection parameters from the 

neighbour cell list broadcast by the serving cell (step 606). The MS then 

identifies a candidate cell and performs measurements of it, such as signal 

strength, quality or power (step 608). If the cell does not meet the re-selection 

20 requirements, the MS remains camped on the serving cell. If the candidate cell 

does meet the re-selection requirements (step 610), the MS goes on to check if 

it has any stored criteria available (step 612). If there are no stored criteria 

available at all, the MS continues with the re-selection process and tunes to the 

frequency of the cell to decode system information. 

25 

[0182] The MS then checks if there any stored criteria available which were 

obtained from a cell having the same cellJD as the candidate cell (step 614). If 

there are no applicable stored criteria, i.e. none were obtained from a cell having 

the same cellJD as the candidate cell,, the MS continues with the re-selection 

30 process and tunes to the frequency of the cell to decode system information. 

[0183] The cellJD may be the scrambling code of the cell or may be another 

identifier of the cell. The cellJD need not be globally unique but may be locally 
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unique. The identifier used to differentiate between cells in this particular 

example is an identifier that can be derived from the physical layer, i.e a physical 

layer identifier, such that the candidate cell can be identified without having to 

decode system information of the cell. Examples of such locally unique 

5 identifiers (that can be derived from the physical layer) include the 'physical layer 

cell identifier' of an E-UTRAN cell and the 'primary scrambling code' of a UTRAN 

cell. 

[0184]ln this way, criteria can only be applied to the cell from which it was 

10 obtained. This obviates the limitations of conventional re-selection where an MS 

may be 'stuck' unnecessarily. Battery life is still minimised, when compared to 

the known storage methods and where no parameters are stored, since an MS 

will not be tune to the frequency of a cell multiple times to decode the 

parameters; once is enough for them to be stored and re-used (for example, 

15 they may be re-used if the measurements change). 

[0185] If the MS has stored criteria obtained from a cell having the same cellJD 

as the candidate cell, the candidate cell is checked against these criteria (step 
f/-\r AVOrv->r\li loinn tK/n r«/=ioei 11~/~\rvnAr>$o in AHQ l-f toot io 
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20 successful, the MS continues with the re-selection process. If it is not, the MS 

remains camped on the serving cell. 

[0186] Optionally, before acquiring the system information of the candidate cell 

to decode suitability parameters at step 618, not shown is that the MS may 

25 evaluate the candidate cell using default parameters which are not explicitly 

signalled, in one example the default parameter is a predetermined amount and 

is specified in the re-selection specification. If the candidate cell does not meet 

the requirements based on this default parameter, the MS does not continue 

with the re-selection and the MS remains camped on the serving cell. If the MS 

30 does meet these requirements based on the default parameter, the PvIS 

continues with the re-selection process. 
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[0187] The MS will then, if the conditions described above are met or not as the 

case may be, tune to the frequency of the candidate cell and acquire system 

information (step 618). The suitability of the cell for re-selection is then 

evaluated based on parameters decoded from the system information (step 

5 620). If the cell meets the suitability requirements (step 622), the MS may camp 

on the cell (step 624). If it does not, the MS may remain camped on the serving 

cell (step 602). The MS may maintain a cell-parameter list, such that for each 

cellJD, the latest parameters decoded are stored and replaced. In this way, 

each time stored criteria is used, it is most likely to be as accurate as possible 

10 for that cell. 

[0188] In a further example, Closed Subscriber Group cells (CSG) cells may be 

treated differently to non-CSG cells. In the known algorithms, there is no 

discrimination as to the parameters which can be applied to and retrieved from 

15 these cells. In one embodiment, in a similar manner to that described above, a 

parameter may be stored separately if it has been decoded from a CSG cell. 

This parameter may then only be applied to cells which are also CSG cells. In 

an additional example, the stored CSG criteria may only be applied to CSG 

candidate cells operating on the same frequency as the cell from which the 

20 criteria was obtained. Further, the stored CSG criteria may only be applied to 

CSG candidate cells having the same ID as the cell from which the criteria was 

obtained. In this way, the fact that a CSG cell may have significantly different re-

selection criteria does not hamper non-CSG cell re-selection; since CSG 

parameters are not stored and used against non-CSG cells and CSG 

25 parameters are only applied against CSG cells. 

[0189] Figure 7 illustrates this example, in which parameters are applied only to 

CSG cells only if they are derived from a CSG cell. At step 702, the MS is 

camped on the serving cell. The MS may first receive a neighbour cell list from 

30 the serving cell (step 704). The MS may then decode certain re-selection 

parameters from the neighbour cell list broadcast by the serving cell (step 706). 

The MS then identifies a candidate cell and performs measurements of it, such 

as signal strength, quality or power (step 708). The candidate cell is a CSG cell. 
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If the cell does not meet the re-selection requirements, the MS remains camped 
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(step 710), the MS goes on to check if it has any stored criteria available (step 

712). If there are none, the MS continues with the re-selection process and 

5 tunes to the frequency of the cell to decode system information. 

[0190] The MS then checks if stored criteria are available which were obtained 

from a CSG cell, (step 714). If not, the MS continues with the re-selection 

process and tunes to the frequency of the cell to decode system information. 

10 
[0191] If the MS has stored criteria obtained from a CSG cell, the candidate 

CSG cell is checked against these criteria (step 716), for example, using the 

measurements performed in step 708. If the test is successful, the MS 

continues with the re-selection process. If it is not, the MS remains camped on 

15 the serving cell. 

[0192] The MS will then, if the conditions described above are met or not as the 

case may be, tune to the frequency of the candidate cell and acquire system 

information (step 718). The suitability of the cell for re-selection is then 

20 evaluated based on parameters decoded from the system information (step 

720). if the cell meets the suitability requirements (step 722), the MS may camp 

on the cell (step 724). If it does not, the MS may remain camped on the serving 

cell (step 702). 

25 [0193] Optionally, before acquiring the system information of the candidate cell 

to decode suitability parameters at step 718, not shown is that the MS may 

evaluate the candidate cell using default parameters which are not explicitly 

signalled. In one example the default parameter is a predetermined amount and 

is specified in the re-selection specification. If the candidate cell does not meet 
QH lha iirar«Antc? hcraH r-i i!f noramotflr i\y!Q 
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with the re-selection and the MS remains camped on the serving cell. If the MS 

does meet these requirements based on the default parameter, the MS 

continues with the re-selection process. 
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[0194] Figure 8 illustrates a storing process according to the present disclosure. 

In Figure 8, the step of stopping the process if the cell is a CSG cell is only 

applied where parameters from CSG cells are not stored or reused. 

5 Additionally, the step of deleting previously stored parameters is optional. 

Although this illustrates storage of CSG criteria, the illustration is also applicable 

to non-CSG cells storing frequency or identity specific parameters, whereby the 

criteria for storage of the parameters is altered as required. 

10 [0195] With the MS camped on a serving cell (step 802), the MS may decode 

system information of a cell (step 804). The cell, referred to here as 'cell A' may 

be a candidate cell which the MS has previously evaluated or may be any other 

cell. In a known manner, the MS may evaluate if the cell which the parameters 

are decoded from, cell A, is of the same or an equivalent PLMN as the serving 

15 cell (step 806). If it is not, the parameters may not be stored and the process 

may stop (step 806). If it is, the process may continue. This ensures that 

unnecessary parameters are not stored and the network may be able to control 

the configuration of the stored parameters. Next, in accordance with the present 

example, the MS will check if the parameters are derived from a CSG cell (step 

20 810). If they are, then the process will stop and the parameters will not be 

stored (step 812). This is merely one example of the present disclosure. Other 

examples are described herein where the parameter is stored independently of 

the non-CSG parameters and the CSG parameters are used only to evaluate 

CSG cells. 

25 

[0196] In accordance with an earlier described example, the MS may then 

identify the frequency of the cell from which the parameters were derived (step 

814). The suitability criteria decoded from the system information are then 

stored by the MS and associated with the frequency of the cell for subsequent 

30 use (step 816). Any previous parameters associated with the frequency of this 

cell, i.e. F_A, may then optionally be deleted (step 818). The process may then 

be finished (step 820). The above storing process is equally applicable to the 
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process of storing parameters in association with a cell's unique identifier or any 

combination of the described applicability of criteria. 

[0197] In a further example, it is contemplated that cells may broadcast a "do not 

5 store" flag to indicate that the MS shall not store parameters for that cell. This 

may be useful for, for example test cells, which may have very particular or 

unique settings. Alternatively, there may be some implicit indication or definition 

of cells for which parameters should not be stored at all; for example, one or 

more of the CSG cells as illustrated in Figure 8, barred cells or cells where a 

10 particular reject cause was received. 

[0198] Stored values may also be subject to timer expiry, to ensure that stored 

parameters (in particular, very restrictive parameters) time out and don't 

permanently restrict re-selection. 

15 
[0199] Replacement of stored values by more recently received values may also 

be restricted based on: 

- the absolute value of the decoded values 
thA v/oh IA rAlotivvA tr* A rvmv/IAI IOIW p+AroH V/AII IA /hiAhAi*/lA\A/Ar/ArAAtAr fhnn - ui^7 vaiuc iciauvc iu « oiwi vuiuu n^i E<ji/itjvy^i/yi^aiwi uictii 

20 some difference). 

[0200] This may be useful to prevent storage of obviously very restrictive 

parameters or unusual parameters, or to generally ensure that the most 

optimistic values are stored to avoid the device incorrectly abandoning re-

25 selection evaluation based on stored parameters. 

[0201] The parameters stored by the MS may have been obtained through idle 

mode re-selection or may alternatively have been obtained in connected mode 

or through some other method. It is described that the parameters are obtained 

30 through decoding system information of a cell. This need not always be the 

case, for example the parameters could be broadcast separately from system 

information. Other methods of obtaining and storing the parameters to those 

described above are envisaged. 



WO 2012/072714 
49 

PCT/EP2011/071445 

[0202] Figures 10 to 14 illustrate certain examples of the present disclosure. Of 

course it is envisaged that any of these described examples can be combined. 

Figure 10 illustrates an MS which first reads the System Information Block (SIB) 

5 of a first UTRAN Cell 1. The Qrxlevmin parameter is stored on the MS and 

associated with the Frequency, FREQ1, of UTRAN Cell 1 where the parameters 

came from. The MS remains on the GSM serving cell, perhaps because Cell 1 

is not appropriate for re-selection; however the reason is irrelevant. The MS 

then evaluates UTRAN Cell 2 for re-selection. If the frequency of Cell 2, 

10 FREQ2, is equal to FREQ1, then the MS uses the stored Qrxlevmin value to 

evaluate Cell 2. Not shown is that, if the evaluation is successful, the MS will re­

select to Cell 2 or alternatively, the MS will continue or complete the re-selection 

process towards Cell 2 because it may not be conclusive after this test that re-

selection will be successful. Also not shown is that if the frequencies are not 

15 equal, the evaluation is performed without the stored parameter. 

[0203] Figure 11 illustrates an MS which first reads the SIB of a first UTRAN Cell 

1. The Qrxlevmin parameter is stored on the MS and associated with the 

identity, ID1, of UTRAN Cell 1 where the parameters came from. The identity 

20 ID1 may, for example, be the scrambling code. The MS remains on the GSM 

serving Cell. The MS then evaluates UTRAN Cell 2 for re-selection. If the 

CellJD of Cell 2, ID2, is equal to ID1, then the MS uses the stored Qrxlevmin 

value to evaluate Cell 2. Not shown is that, if the evaluation is successful, the 

MS will re-select to Cell 2. Also not shown is that if the CellJDs are not equal, 

25 the evaluation is performed without the stored parameter. 

[0204] Figure 12 illustrates an example of the present disclosure relating to CSG 

cells. The MS first decodes the System Information Block (SIB) of a first UTRAN 

cell. The MS stores the Qrxlevmin as the cell is a UTRAN cell and not a CSG 

30 cell. The MS then decodes the SIB of a CSG cell (which may also be a UTRAN 

cell). In this example, the Qrxlevmin is not stored since the cell is a CSG cell. 

The MS then evaluates the UTRAN cell for re-selection. The MS uses the 
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stored Qrxlevmin value obtained from the first UTRAN Cell in the evaluation, 
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[0205] Figure 13 illustrates another example of the present disclosure relating to 

5 CSG cells. The MS reads the SIB of a first CSG Cell 1 and decodes the SIB. 

The MS then stores the Qrxlevmin and associates it in its data store with an 

indication that the parameter was obtained from a CSG cell. The MS remains 

camped on the serving cell, in this case a GSM cell. The MS then evaluates a 

second CSG Cell 2 for re-selection using the stored Qrxlevmin value since Cell 2 

10 is a CSG cell. 

[0206] Figure 14 illustrates another example of the present disclosure. The MS 

is camped on a GSM cell The MS reads and decodes the SIB of a first CSG 

Cell 1. The MS then stores the Qrxlevmin and associates it in the data store 

15 with an indication that the cell is a CSG Cell and the CellJD of the cell, ID1, 

from which the Qrxlevmin is derived. The MS remains camped on the GSM Cell. 

The MS then evaluates a second CSG Cell 2 for re-selection using the stored 

Qrxlevmin only if the cell is a CSG cell and the CellJD of the second cell, ID2, 
nmialc IPii ProforoKK/ the* frcsm ionm/ r\f tha onH fhn IP* maw Ko 
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20 considered jointly as described above, for example, the CSG cell may be 

evaluated using stored parameters only if the frequency and the CellJD of the 

cell from which the parameters were obtained are the same as those for the 

candidate cell. 

25 [0207] A specific exemplary implementation of an example of the present 

disclosure will now be described. In a multi RAT system, whenever the UE 

attempts to camp on a UTRAN FDD cell (and/or is camped on the cell, and/or 

has any other reason to read the SIB of a UTRAN FDD cell) it decodes the 

RSCP criterion parameters from SIBs and stores it for future use. The UE may 
OH A IA«AH 41% A AAII ! 4" 1 IA *. 4 A»>A»V» \ A /U A « ! I FT uu oiuic LI io 11 CMUCI lyy ui n ic oc?n in auuiuun iu un ICI pen cm ICIOI o. vviicn ct uci 

moves to 2G, the UE can start applying the stored suitability criteria parameters 
for 2G to 3G cell re-selections towards all UTRAN FDD cells configured on the 

frequency for which last information was stored. 
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[0208] Currently only the RSCP criterion is stored and used in the system but 

with this change the UE needs to store the frequency associated with RSCP 

criterion. The UE may have to maintain a list of frequency and associated RSCP 

5 criterion parameters. If the UE subsequently reads the SIB of another UTRAN 

FDD cell operating on a frequency for which it has stored suitability parameters, 

then it may replace the stored values with those from the SIBs it has just read. 

The list will get cleared after PLMN selection (see 3GPP TS 23.122). 

10 [0209] The present disclosure reduces the chances of a device being stuck in 

2G in certain configurations, provides improved flexibility to operators in 

configuring suitability criteria (since these will only be used for other cells of the 

same frequency) and allows 2G to 3G cell re-selection to non "restricted" 

frequencies of the PLMN in the case where certain frequencies are "restricted" 

15 by means of high suitability thresholds. 

[0210] Considering the scenario of cells A, B and C described above, where cell 

B is the serving cell, cell A is a cell from which parameters have previously been 

decoded and cell C is the current candidate cell, the parameters associated with 

20 Cell A may be: 

PLMN ID (referred to as PLMN_A], 

Frequency, [F_A] 

Physical layer address (PCI/PSC) [P_A] or 

Whether it is a CSG cell [isCSG_A], 

25 These parameters may all be determined by decoding the system information 

(SIB) of cell A. The system information is generic and may be derived from 

other blocks than the SIB referred to throughout the present disclosure. The 

PLMN rules in these examples are merely exemplary and are not necessary to 

the present disclosure. They are an additional, independent constraint. 

30 

[0211] The parameters associated with Cell B, which is the serving cell in this 

exemplary scenario, may be: 

PLMN ID, [PLMN_B]; or 
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[Frequency, Physical layer address (PCI/PSC) which is relevant only if 
/~N — if n £ 11 r-> A T" , 11«, A I v-/«n D is ui u it? sanifcj i ab oens j. 

[0212] The parameters associated with Cell C may be: 

5 Frequency, [F_C]; 

Physical layer address (PCI/PSC) [P_C]; 

Whether it is a CSG cell [isCSG_C] - This may only be determinable 

either based on F_C, or, based on P_C and knowledge of the range of physical 

layer addresses reserved for CSG cells; or 

10 [PLMN_C which may not be known at the time when the initial evaluation 

of radio signal quality/strength is carried out], 

[02131 Typically, the conventional specifications specify that the parameters 

from Cell A can be used to evaluate Cell C if PLMN_A = PLMN_B or PLMN_A 

15 and PLMN_B are equivalent. 

[0214] One of the examples of the disclosure is to modify this rule to be that 

parameters from Cell A can be used to evaluate Cell C if 
i\ Dl ft/IM A — Dl IV/IM D /-»»• Dl IV/IM A onrl Dl IV/I M D oro liwolorti 
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20 ii) F_A = F_C. 

[0215] Considering another example, illustrated in Figure 8, taking into account 

CSG cells, this can be expressed as: Parameters from Cell A can be used to 

evaluate Cell C if 

25 i) PLMN_A = PLMN_B or PLMN_A and PLMNJ3 are equivalent, and 

ii) F_A = F_C, and 

iii) neither Cell A nor cell C are CSG cells (i.e. isCSG_A = False and 

isCSG_C = False) 

on A r, „i^ iu^ ̂ 11 — ou I\J& ioj luiuiei CA«inpi« itncuniy iu uoo oens ^wmun, in CIICUI, states u ICU uens 

A and C must be both CSG cells), can be expressed as: 

Parameters from Cell A can be used to evaluate Cell C if 
i) PLMN_A = PLMN_B or PLMN__A and PLMN_B are equivalent, and 
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ii) F_A = F_C, and 

iii) both Cell A and cell C are CSG cells (i.e. isCSG_A = True and 

isCSG_C = True) 

5 [0217] A further example relating to CSG cells (which, in effect, states that cells 

A and C must be, with high probability, the same cell), can be expressed as the 

above conditions in addition to: 
iv) P_A = P_C 

10 [0218] Further modifications to the above rules can be considered, to address 

the case where different (but equivalent) PLMNs have different re-selection 

criteria, by modifying rule i) in each or any combination of the cases above to: 

i) PLMN_A = PLMN_B 

15 [0219] In a further example of the present disclosure, previously stored suitability 

requirements (which may have been obtained as a result of ranking-based re-

selection) shall not be used when evaluating cells according to priority-based re-

selection rules. In a priority-based re-selection algorithm, threshold parameters 

may be broadcast in the serving cell, as described above. In the present 

20 example, the restriction on the use of stored suitability parameters may be 

dependent on whether the corresponding (signal quality/signal strength) 

parameters are available in the current serving cell, for example, broadcast by 

the cell. This is not always the case. 

25 [0220] Figure 9 illustrates this particular example. The process may optionally 

begin with an MS attempting re-selection to a 3G cell. The MS receives the 

System Information Blocks (SIBs) from the 3G cell (step 904) and then decodes 

and stores the Received Signal Code Power (RSCP) criteria parameters (step 

906). The MS may then evaluate a candidate 3G cell using the priority-based 

30 re-selection rules in the known manner (step 908). 

[0221] Conventionally, the MS will then evaluate the candidate cell against 

stored RSCP criteria (step 912) and, if the cell does not meet the criteria based 
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on the stored RSCP parameters (step 914), the process will stop and the MS will 
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(step 914), then the cell will be evaluated to see if it meets the priority-based re-

selection criteria, as stated in section 6.6.6. of the 45.008 specification. 

5 

[0222] According to the present disclosure, however, the steps covered by the 

area marked 910, are not to be carried out. According to the present disclosure, 

in a priority-based re-selection algorithm, the candidate cell is not to be 

evaluated using stored threshold criteria. These criteria may have been 

10 obtained as part of a ranking-based algorithm and by decoding system 

information from another cell, or the same cell. 

[0223] in the present example, when the MS has evaluated a candidate cell 

using the priority-based re-selection rules (step 908), it then determines if the 

15 candidate cell meets the priority-based re-selection criteria regardless, or 

irrespective, of any stored parameters (step 918). If the cell does not meet the 

criteria, the evaluation ends and the MS does not re-select to the cell (step 916). 

If the candidate cell does meet the re-selection criteria in accordance with the 
r,»ri/"\rih/_hoooH ri tlnc> fkiA ft/IQ rrv>o ro f/-% /^/-Jl f 
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20 920). 

[0224] In this way, the priority-based re-selection algorithm is not hampered by 

incorrect parameters, which may have been stored during ranking-based re-

selection. If the parameters are broadcast by the serving cell, they would remain 

25 the primary criteria to be used in priority-based re-selection. If parameters are 

not broadcast, then the MS should determine the appropriateness of the cell for 

re-selection without using stored parameters which may be untrustworthy. 

[0226] Figure 15 illustrates an MS which first reads the System Information 
OA /CM n\ ^ ! ITHAM /-^l! ...UIU ^ »M A ! „ ."-N O !\ J .">_!! .4 ou oiuur\ IOID; ui a u i r\MiN v^cn vvinic UCJI npeu ui 1 a HI si ootvi otm i. niooiviottii I 

only ranking algorithms are used for re-selection to UTRAN cells. The 
Qrxlevmin parameter is stored on the MS. The MS may perform re-selection 

from the GSM cell 1 to a second GSM Cell 2. The GSM Cell 2 supports priority-
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based re-selection. From the GSM Cell 2, the MS may evaluate the UTRAN cell 

using priority-based re-selection. When performing the priority-based 

evaluation, the MS will not use the stored criteria that were obtained from the 

UTRAN cell during the ranking algorithm. Not shown is that, if the evaluation is 

5 successful, the MS will re-select to the UTRAN Cell. 

[0226] An exemplary algorithm which may be used to implement the principles 

of the above disclosure will now be described. Although the language of the 

algorithm which this example builds on may be altered or clarified, the principles 

10 illustrated by the text which has been inserted and altered when compared to the 

original algorithm are equally applicable to any amended algorithm. 

[0227] This is an algorithm for cell re-selection from GSM to UMTS based on cell 

ranking. The algorithm in this subclause shall be used for re-selection from 

15 GSM to UMTS if the conditions for the use of the cell re-selection algorithm 

based on priority information are not satisfied. 

[0228] If the 3G Cell Re-selection list includes UTRAN frequencies, the MS 

shall, at least every 5 s update the value RLA_C for the serving cell and each of 

20 the at least 6 strongest non serving GSM cells. 

[0229] The MS shall then reselect a suitable (see 3GPP TS 25.304) UTRAN cell 

if: 

for a TDD cell the measured RSCP value is equal to or greater than 

25 TDD_Qoffset for a period of 5 s and 

for an FDD cell the following criteria are all met for a period of 5 s: 

1. its measured RSCP value exceeds the value of RLA_C for the 

serving cell and all of the suitable (see 3GPP TS 43.022) non-

serving GSM cells by the value FDD_Qoffset, 

30 2. its measured Ec/No value is equal or greater than the value 

FDD_Qmin - FDD_Qmin_Offset, and 

3. its measured RSCP value is equal to or greater than 

FDDJRSCPJhreshold. 
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[0230] In vane uf ct cell re-selection occurring within the previous 15 seconds, 
FDD_Qoffset or TDD_Qoffset is increased by 5 dB. 

Ec/No and RSCP are the measured quantities, see subclause 8.1.5. 
5 - FDDJRSCPJhreshold equals FDDJRSCPmin - min((P_MAX - 21 dBm), 

3 dB) if FDDJRSCPmin is broadcast on the serving cell, else 
Qrxlevmin + Pcompensation + 10 dB, if these parameters are available, 
otherwise the default value of FDDJRSCPmin. 

- Qrxlevmin is the minimum required RX level in the UTRAN FDD cell 
10 (dBm), see 3GPP TS 25.304. 

- Pcompensation is max(UE_TXPWR_MAX_RACH - PJMAX, 0) (dB), see 
3GPP TS 25.304. 

- UE_ TXPWR_MAX_RA CH is the maximum TX power level an MS may 
use when accessing the UTRAN FDD cell on RACH (dBm), see 3GPP TS 

15 25.304. 
- P_MAX is the maximum RF output power of the MS (dBm) in UTRAN 

FDD mode, see 3GPP TS 25.304. 
- FDD_Qmin, FDDjQoffset and optionally FDDJRSCPmin and 

FDD_Qmin_Offset are broadcast on BCCH of the serving cell. 
20 - TDDJQoffset is broadcast on BCCH of the serving cell. 

[0231] Note 1: The parameters required to determine if the UTRAN cell is 
suitable are broadcast on BCCH of the UTRAN cell. An MS may start re-
selection towards the UTRAN cell before decoding the BCCH of the UTRAN cell, 

25 leading to a short interruption of service if the UTRAN cell is not suitable. 

[0232] Note 2: If FDDJRSCPmin is broadcast, optimum GSM to UTRAN 
re-selection performance is achieved if UTRAN cells at UTRAN coverage border 
areas are planned for +24 dBm UE power. 

[0233] Note 3: The parameter iuu_Qoffset is an absolute threshold for 
re-selection towards a target UTRAN TDD cell. 
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[0234] The MS shall store the UTRAN cell RSCP suitability criterion parameters 
above, whenever decoded from a UTRAN FDD cell of an equivalent PLMN while 
attempting to camp on the UTRAN FDD cell unless the cell is a CSG cell / 
indicates 'do not store'/is unsuitable because {it is part of the "list of forbidden 

5 LAs for roaming") or it is barred / or would result in a FDD RSCP threshold 
which is (greater than that currently stored for cells on the same frequency / 
greater than IXX1 dB. The most recently stored parameters from a UTRAN FDD 
cell of an equivalent PLMN are valid re-selection criteria towards all UTRAN 
FDD cells except CSG cells and cells evaluated according to the priority-based 

10 re-selection algorithm (see sub-clauses 6.6.7 and 6.6.6 respectively). Stored 
values which were received more than f51 minutes ago shall be cleared. This list 
of parameters shall be cleared after PLMN selection (see 3GPP TS 23.122). 

[0235] It should be noted that the V here is used to distinguish different aspects 
15 of the disclosure, though they may be combinable. 

[0236] Cell re-selection to UTRAN shall not occur within 5 seconds after the MS 
has reselected a GSM cell from an UTRAN cell if a suitable GSM cell can be 
found. 

20 
[0237] In case of a re-selection attempt towards a barred UTRAN cell, the MS 
shall abandon further re-selection attempts towards this UTRAN cell as defined 
by the Tbarred value on the barred UTRAN cell (see 3GPP TS 25.331). 

25 [0238] In case the highest ranked UTRAN cell is not suitable (see 3GPP TS 
25.304) due to being part of the "list of forbidden LAs for roaming" or belonging 
to a PLMN which is not indicated as being equivalent to the registered PLMN, 
the MS may abandon further re-selection attempts towards this UTRAN cell and 
all other cells on the same frequency, for a period of up to 20 min. If the MS has 

30 to perform cell selection, this limitation shall be removed. If the MS is redirected 
under GERAN control to a frequency for which the timer is running, any limitation 
on that frequency shall be removed. 
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[0239] If more than one UTRAN cell fulfils the above criteria, the MS shall select 
>*,uu no on ui& ot?// vvnn LUG yivaivoi nour vaiuv. 

[0240] A further exemplary algorithm which may be used to implement the 

5 principles of the above disclosure will now be described. Although the language 

of the algorithm which this example builds on may be altered or clarified, the 

principles illustrated by the text which has been inserted and altered when 

compared to the original algorithm are equally applicable to any amended 

algorithm. 

10 

[0241] This is an algorithm for inter-RAT cell re-selection based on priority 

information. The algorithm in this subclause shall be used for inter-RAT ceil re-

selection if priorities are available to the MS and thresholds are provided by the 

network, and if the mobile station supports priority based inter-RAT cell re-

15 selection and priority information for the serving cell is provided by the network. 

A mobile station supporting E-UTRAN shall support priority based inter-RAT cell 

re-selection towards all the supported RATs. A mobile station not supporting E-

UTRAN and supporting UTRAN and supporting priority based re-selection from 
I I7~P?A A/ fr\ A/ chtzll o/ir\r\r\H- r\rir\rif\/ haooW naif ^ / i u w u i v wi i \/~\i v WMUII wi 4 js/i 'V n,y K/UUVU iniui i \f v i w/i i v vwiuvi/y/ / 

20 towards UTRAN. 

[0242] The network shall provide priority information if E-UTRAN frequencies are 

included in the neighbour cell list: the network may provide priority information if 

only UTRAN frequencies are included in the neighbour cell list. If priority 

25 information is available to the mobile station and the mobile station supports 

priority based inter-RAT cell re-selection, the algorithm in this subclause shall be 

used for inter-RAT re-selection towards all RATs. The rules regarding which set 

of priorities is valid at any given time are defined in 3GPP TS 44.018. 

30 [0243] NOTE 1: "Priority information" includes priorities and thresholds 

which are related to each UTRAN or E-UTRAN frequency (e.g. 

UTRAN_PRIORITY, E-UTRAN_PRIORITY, THRESH__ UTRAN_high, 
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THRESHJE-UTRANJiigh) and information related to the serving cell (e.g. 
GERAN_PRIORITY, THRESH_GSMJow). 

[0244] NOTE 2: Throughout the specification, the phrase "neighbour cell 
5 list" will include also the E-UTRAN Neighbour Cell list where appropriate. 

[0245] NOTE 3: Priorities need to be provided also for frequencies of 
networks that do not support priority-based cell re-selection. 

10 [0246] If the 3G Cell Re-selection list or the E-UTRAN Neighbour Cell list 
includes frequencies of other radio access technologies, the MS shall, at least 
every 5 s update the value RLA_C for the serving cell and each of the at least 6 
strongest non serving GSM cells. 

15 [0247] The MS shall then reselect a suitable (see 3GPP TS 25.304 for UTRAN 
and 3GPP TS 36.304 for E-UTRAN) cell of another radio access technology if 
the criteria below are satisfied. S_non-serving_XXX is the measurement quantity 
of a non-serving inter-RAT cell and XXX indicates the other radio access 
technology/mode and is defined as follows: 

20 - for a UTRAN cell, is the measured RSCP value for the cell minus 
UTRAN_QRXLEVMIN for the cell's frequency; 

for a E-UTRAN cell, is the measured RSRP value for the cell minus E-
UTRAN_QRXLEVMIN for the cell's frequency if THRESH_E-UTRAN_high_Q is 
not provided; otherwise, if THRESHJE-UTRAN_high_Q is provided, is the 

25 measured RSRQ value for the cell minus E-UTRAN_QQUALMIN for the cell's 
frequency. 

[0248] Stored suitability requirements (e.g. such RSCP suitability requirements 
stored as specified in sub-clause 6.6.5) shall not be used for UTRAN cells when 

30 evaluating cells according to the criteria in this sub-clause. 

[0249] For a GSM cell, S_GSM is defined as the C1 value for the cell (see 
subclause 6.4); 
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performed if any of the conditions below (to be evaluated in the order shown) is 
satisfied: 

5 - The S_non-serving_XXX of one or more cells of a higher priority inter-
RAT frequency is greater than THRESH_XXX_high (or, in case of an E-UTRAN 
target, THRESH_E-UTRAN_high_Q, if provided) during a time interval pre­
selection; in that case, the mobile station shall consider the cells for re-selection 
in decreasing order of priority and, for cells of the same inter-RAT frequency or 

10 of inter-RAT frequencies of equal priority, in decreasing order of S_non-
serving_XXX, and reselect the first cell that satisfies the conditions above; 

The value of S_GSM is lower than THRESH_GSMJow for the serving 
eel! and all measured GSM cells during s time interna! T_re-selection; in this 
case, the mobile station shall consider for re-selection the inter-RAT cells in the 

15 following order, and reselect the first one that satisfies the following criteria: 
cells of a lower priority inter-RA T frequency whose S_non-serving_XXX is 

greater than THRESH_XXXJow (or, in case of an E-UTRAN target, 
THRESH_E-UTRAN_low_Q, if provided) during a time interval T_re-selection; 

ch nil fio in Woomnc*inn nWor/fi/ anW fr\r c r\f ihd 
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20 same RA T, in decreasing order of S_non-serving_XXX; 
if no ceils satisfy the criterion above, inter-RAT cells for which, during a 

time interval T_re-selection, S_non-serving_XXX is higher than S_GSM for the 
serving cell by at least a specific hysteresis HJPRIO; these cells shall be 
considered in decreasing order of S_non-serving_XXX. 

25 
[0251] A UTRAN FDD cell shall only be reselected if, in addition to the criteria 
above, its measured Ec/No value is equal to or greater than FDD_Qmin -
FDD_Qmin_Offset. 

30 [0252] If E-UTRAN_Qmin is provided for a E-UTRAN frequency, a E-UTRAN 
cell on that frequency shall only be reselected if, in addition to the criteria above, 
its measured RSRQ value is equal to or greater than E-UTRAN_Qmin. A mobile 
station shall store { all / RSRQ-related I suitability requirements from an E-
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UTRAN cell on the same PLMN or on an equivalent PLMN as that of the serving 
cellf. to which it has attempted re-selectionl lunless it received an indication from 
that cell e.g. in system information that suitability requirements for that cell shall 
not be stored/ for the cell was a CSG cell1 for was not suitable!. When evaluating 

5 an E-UTRAN cell, the most recently-stored RSRQ-related suitability 
requirements received from an E-UTRAN cell fother than those obtained from a 
CSG cell1 on the same frequency/frequency of the same priority shall be used if 
E-UTRAN Qmin is not provided by the serving cell. 

10 [0253] If THRESHJE-UTRANJhigh_Q is provided for a E-UTRAN frequency, 
and if E-UTRAN JRSRPmin is provided, a E-UTRAN cell on that frequency shall 
only be reselected if, in addition to the criteria above, its measured RSRP value 
is equal to or greater than E-UTRAN_RSRPmin. If E-UTRAN_RSRPmin is not 
provided, the default value shall be used. 

15 
[0254] E-UTRAN cells which are included in the list of not allowed cells shall not 
be considered as candidates for cell re-selection. If the strongest cells on a E-
UTRAN frequency are included in the list of not allowed cells, the mobile station 
may reselect the strongest valid cell (see subclause 8.4.7) on that frequency. 

20 
[0255] Cell re-selection to a cell of another radio access technology (e.g. 
UTRAN or E-UTRAN) shall not occur within 5 seconds after the MS has 
reselected a GSM cell from an inter-RAT cell if a suitable GSM cell can be 
found. 

25 
[0256] If the mobile station applies either common priorities or individual 
priorities received through dedicated signalling and priorities are available only 
for some inter-RAT frequencies, cells belonging to frequencies for which no 
priority is available or no threshold is provided by the serving cell shall not be 

30 considered for measurement and for cell re-selection. 

[0257] If a mobile station in camped normally state (see 3GPP TS 43.022) 
applies individual priorities received through dedicated signalling and no priority 
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is available for the serving cell, the mobile station shall consider any GSM cell 
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network configured values). 

5 [0258] A mobile station in camped on any cell state (see 3GPP TS 43.022) shall 
ignore individual priorities received through dedicated signalling and shall apply 
priorities received from the system information of the serving cell while 
attempting to find a suitable cell. If the mobile station supports CS voice 
services, the MS shall avoid respecting acceptable (but not suitable) E-UTRA 

10 cells regardless of the priorities provided in system information. 

[0259] NOTE 4: If the MS is camping on an acceptable cell, individual 
priorities are not discarded until an event leading to their deletion occurs. 

15 [0260] In case of a re-selection attempt towards a barred UTRAN cell, the MS 
shall abandon further re-selection attempts towards this UTRAN cell as defined 
by the Tbarred value on the barred UTRAN cell (see 3GPP TS 25.331). 

In nf a m_calcmtinn ^nu/arWc a harrari £L/ ITRA A/ nail iha A^Q |VAIV a j iii vuuv vi i v wvfwwv' winvf i iv/vr wv w vunvw t— i i \/ w v IMV IVI w 

20 s/?a// abandon further re-selection attempts towards this E-UTRAN cell for a 
period of up to 20 min. 

[0262] In case the MS attempts re-selection to a UTRAN cell which is not 
suitable (see 3GPP TS 25.304) due to being part of the "list of forbidden LAs for 

25 roaming" or belonging to a PLMN which is not indicated as being equivalent to 
the registered PLMN, the MS may abandon further re-selection attempts 
towards this UTRAN cell and all other cells on the same frequency, for a period 
of up to 20 min. If the MS has to perform cell selection, this limitation shall be 
removed. If the MS is redirected under GERAN control to a frequency for which 

30 the timer is running, any limitation on that frequency shall be removed. 

[0263] In case the MS attempts re-selection to a E-UTRAN cell which is not 
suitable (see 3GPP TS 36.304) due to being part of the "list of forbidden tracking 
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areas for roaming" (see 3GPP TS 24.301), and if the MS has received the PCID 
to TA Mapping information element (see 3GPP TS 44.018 and 3GPP TS 
44.060) for the frequency of the cell, it shall abandon further re-selection 
attempts towards this E-UTRAN cell and any E-UTRAN cell which is known to 

5 belong to the same Tracking Area until the PCID to TA Mapping information 
changes in the serving cell or until cell re-selection occurs. If the mobile station 
has not received the PCID to TA Mapping information element for the frequency 
of the cell, the MS may abandon further re-selection attempts towards this E-
UTRAN cell and all other ceils on the same frequency, for a period of up to 20 

10 min. If the MS has to perform cell selection, this limitation shall be removed. If 
the MS is redirected under GERAN control to a frequency for which the timer is 
running, any limitation on that frequency shall be removed. 

[0264] In case the MS attempts re-selection to a E-UTRAN cell which is not 
15 suitable (see 3GPP TS 36.304) due to belonging to a PLMN which is not 

indicated as being equivalent to the registered PLMN, the MS may abandon 
further re-selection attempts towards this E-UTRAN cell and all other cells on the 
same frequency, for a period of up to 20 min. If the MS has to perform cell 
selection, this limitation shall be removed. If the MS is redirected under GERAN 

20 control to a frequency for which the timer is running, any limitation on that 
frequency shall be removed. 

[0265] A further exemplary algorithm which may be used to implement the 
principles of the above disclosure will now be described. Although the language 

25 of the algorithm which this example builds on may be altered or clarified, the 
principles illustrated by the text which has been inserted and altered when 
compared to the original algorithm are equally applicable to any amended 
algorithm. 

30 [0266] This is an algorithm for cell selection and re-selection to CSG cells and 
hybrid cells. Firstly, for cell re-selection to CSG cells, if a mobile station is a 
member of at least one Closed Subscriber Group, i.e. at least one CSG ID is 
included in the MS's CSG Whitelist, then, in addition to normal cell re-selection, 
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the MS shall use an autonomous search function to detect UTRAN and/or E-
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previously visited allowed CSG cells, according to performance requirements. 

5 [0267] NOTE 1: The autonomous search function is implementation 
dependent and controls when and/or where to search for allowed CSG cells. 

[0268] NOTE 1a: (void). 

10 [0269] NOTE 2: (void). 

[0270] NOTE 3: (void). 

[0271] If the strongest cell (see 3GPP TS 25.304 and 3GPP TS 36.304 for the 
15 definition of the strongest cell) which the MS has detected on a UTRAN or E-

UTRAN frequency during a time interval T_re-selection is a suitable CSG cell 
(see 3GPP TS 25.304 and 3GPP TS 36.304 for suitability chteria for UTRAN 
and E-UTRAN CSG cells respectively), it should reselect to this cell irrespective 
r\f the* nc*U ra _ c-o Itsn+'m n nil/^c rir\r\linihl£S fr\r -fha nail r\rt \A/hinh A/O ic- m irrartihz 
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20 camped. 

[0272] The MS shall disable the autonomous search function for CSG cells if the 
MS has no CSG Whitelist or the MS's CSG Whitelist is empty. 

25 [0273] When the MS has no or an empty CSG Whitelist, and the MS has stored 
"CSG PSC Split Information" or "CSG PCI Split Information", the MS shall ignore 
for measurement and cell re-selection cells known to be CSG cells, i.e.: 

cells on a UTRAN frequency with PSC in the stored range "CSG PSC 
Split Information" for that frequency (see 3GPP TS 25.331): 

30 - cells on an E-UTRAN frequency with PCI in the stored range "CSG PCI 
Split Information" for that frequency (see 3GPP TS 36.331). 
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[0274] In addition, when the MS has no or an empty CSG Whitelist, the MS may 
ignore for measurement and cell re-selection cells known to be CSG cells 
according to implementation specific means on a frequency for which no "CSG 
PCI Split Information" or "CSG PSC Split Information"is stored. 

5 
[0275] The network may provide information about dedicated UTRAN CSG 
frequencies and/or dedicated E-UTRAN CSG frequencies. In this case, the MS 
may use the autonomous search function only on these dedicated frequencies 
and on the other frequencies listed in the system information. When the MS has 

10 no or an empty CSG Whitelist, the MS shall ignore those frequencies for 
measurement and cell re-selection. 

[0276] A mobile station shall store the RSRP / RSCP / RSRQ fi.e. signal quality 
and/or signal strength1 related suitability requirements received from a CSG cell: 

15 these shall be maintained independently of criteria stored for non-CSG cells. 
When evaluating a CSG cell, the mobile station shall use the most recently-
stored values from a fCSGl cell { on the same frequency / with the CSG ID. or 
When evaluating a CSG cell, the mobile station shall use the stored values from 
the same cell (or a cell with the same frequency and PCI/PSC) {provided these 

20 were received less than 121 minutes ago. 

[0277] Secondly, for cell re-selection to hybrid cells, if a mobile station is a 
member of at least one Closed Subscriber Group then, in addition to normal cell 
re-selection, the MS shall use an autonomous search function to detect hybrid 

25 cells. The autonomous search function shall at least detect previously visited 
hybrid cells whose CSG IDs are included in the CSG whitelist of the MS, 
according to the performance requirements. 

[0278] NOTE: The autonomous search for hybrid cells does not imply that the 
30 MS needs to constantly check the CSG IDs of all cells it sees, and the impact on 

battery consumption should be minimised. 
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[0279] If a neighbour cell has been detected as a hybrid cell and the CSG ID of 
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shall follow the rules for CSG cells in subclause 6.6.7.1. Otherwise normal cell 

re-selection rules shall apply. 

5 

[0280] Thirdly, for manual CSG ID selection, if NAS requests AS to search for 

available CSG IDs, the MS shall perform the search and report the results to 

NAS as described in 3GPP TS 25.304 for UTRAN and as described in 3GPP TS 

36.304 for E-UTRAN. If a CSG ID is manually selected by NAS, the MS shall 

10 behave as specified in 3GPP TS 25.304 or in 3GPP TS 36.304, depending on 

the RAT type of the selected CSG cell. 

[0281] A further example of the present disclosure will now be described. 

15 [0282] In some cases, as part of the typically known re-selection algorithm, the 

device is required to evaluate one or more aspects of the target cell (such as 

signal quality or signal strength, etc.) based on parameters such as thresholds 

broadcast by the serving cell (in this exemplary scenario, cell B). 

20 [0283] However, it currently is required to re-evaluate these aspects once it has 

read the system information from the candidate cell (cell C), as part of the 

suitability check (since the suitability criteria include tests based on parameters 

broadcast by the candidate cell). This results in the device evaluating the same 

aspects twice. In a weil-configured network, the parameters should be such that 

25 a cell which meets the re-selection criteria (based on parameters broadcast in 

the serving cell) should not fail the corresponding tests based on parameters 

broadcast in the candidate cell. In this scenario, the second test is redundant. 

[0284] However, and furthermore, if the device performs both evaluations and 

30 fails the second test (i.e. based on parameters broadcast in the candidate cell 

C), it will return to the serving cell. It may then repeat this process endlessly until 

cell C no longer meets the criteria based on the parameters broadcast by cell B. 

This is likely an incorrect configuration of the network. In this scenario, the 
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second test may result in the mobile station repeatedly attempting re-selection to 
the same cell. 

[0285] Storage and re-use of parameters from cells A or C may address this 
5 latter problem, however, no provision is currently made in the priority-based re-

selection scheme for storage of criteria from a candidate cell (see 6.6.6 of 
45.008). 

[0286] Furthermore, as noted elsewhere, storage of the suitability criteria 
10 broadcast by cell C in this scenario may cause incorrect abandonment of re-

selection attempts to other cells (i.e. other than cell C), since a likely problem 
here is that cell C's suitability criteria (as determined based on parameters 
transmitted by cell C) are incorrectly set such that the criteria are too high. 

15 [0287] In a further exemplary implementation of the disclosure, it would be 
preferable for the device not to carry out some or any tests (e.g. as part of the 
test for suitability) based on criteria broadcast by cell C, if the criteria for re-
selection based on parameters broadcast in the serving cell have already been 
tested and met. If re-selection criteria are met and the subset of suitability 

20 criteria are met, the device may remain camped in the candidate cell, 
irrespective of the value(s) of the parameter(s) associated with the skipped 
suitability check(s) broadcast in the candidate cell. This process is illustrated in 
Figure 16. 

25 [0288] As a further exemplary implementation: it should omit only those 
suitability tests which evaluate specific aspects (signal strength, signal quality) 
which were tested as part of the re-selection procedure. In some cases, only one 
of signal strength/quality might be tested as part of the re-selection algorithm. 

30 [0289] As yet a further exemplary implementation it should omit only those tests 
which evaluate specific aspects (signal strength, signal quality) which were 
tested as part of the re-selection procedure and which were based on 
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io 

15 

20 

parameters which were broadcast or transmitted by the serving cell (as opposed 

to using default, standardised values). 

[0290] As a further exemplary implementation, the above exception may apply 

only to "threshold-based" tests (i.e. where a measured quantity of the candidate 

cell must meet or exceed some determined absolute value), but not to "relative 

value" tests - e.g. where a measured value must exceed some other measured 

value (of the candidate cell, serving cell and/or one or more other cells) by some 

minimum difference. 

[0291] In an exemplary scenario of the latter exemplary implementation, for CSG 

cells, a candidate CSG cell may meet the re-selection criteria if it is the strongest 

on its frequency. This is considered a 'relative' test of signal strength, rather 

than an absolute test. 

[0292] In typical conventional networks, that a device may currently be required 

to check suitability criteria twice: once using stored values (obtained from the 

same, or a different cell), and once using values received from the candidate cell 
rwyncs it hnc tha rdlox/or^t ir*f/"\rrv»a+ir\r> ui tow ii i iu^ UUUUVJUW u iv ibiovuMi syy oiui II niivniiui.ivii. 

[0293] Currently, there is a relatively high risk that the suitability parameters 

stored by the device and used for the initial evaluation of suitability (i.e. before 

system information of candidate cell has been received) may be different from 

those broadcast by the candidate cell itself. It is therefore reasonably possible 

25 that the suitability criteria may be met in respect of the first test, but not for the 

second. 

[0294] In a further exemplary implementation of the disclosure which is 

illustrated in Figure 16, if a restriction on the usage of stored parameters from 

30 cell A when evaluating cell C is in place (such as, they must be on the same 

frequency, or both, must be non-CSG cells), then the risk that the parameters are 

different is significantly lowered. Therefore, according to this exemplary 

implementation of the disclosure, to further reduce the need for evaluation of 
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parameters and/or to reduce the risk that a device determines (based on stored 
parameters) to perform re-selection, acquires system information of the 
candidate cell, and then determines that the re-selection is not possible. The 
device may omit the second suitability check. This is similar to the omission in 

5 the preceding exemplary implementation of the disclosure. 

[0295] This may be conditional on the frequency of cell A and cell C being the 
same; optionally, further criteria may apply - such as the physical layer address 
of cell A and cell C must be the same; in general, any suitable criteria can be 

10 used, such as those listed above. 

[0296] A further condition may be that cell A and cell C were both re-selection 
candidates while the device was initially camped in cell B - for example, in the 
following case: 

15 i) device is camped in cell B 
ii) device attempts re-selection to cell A; reads suitability criteria for cell A 

and determines these are not met; remains in cell B 
iii) device attempts re-selection to cell C - cell C and cell A operate on 

the same frequency; cell C meets the suitability criteria as obtained from cell A; 
20 device does not re-evaluate suitability criteria based on parameters obtained 

from cell C. (In other words, the device camps on cell C independent of the 
suitability parameters signalled by cell C). 

[0297] It is worth noting that if operators coordinate the configuration of 
25 suitability parameters for cells across a serving PLMN and equivalent PLMNs to 

such an extent that these parameters are similar across all cells, then this 
solution may be applicable even without any constraints on cell A and cell C. 

[0298] In Figure 16, the illustrated process starts with the MS camped on a 
30 serving cell, cell B (step 1602). The MS may then optionally receive a neighbour 

cell list from the serving cell (step 1604). The MS then decodes re-selection 
parameters from the list (step 1606). The MS will then identify a candidate cell 
and perform measurements on it (step 1608). If the ceil does not meet re-
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selection criteria, the MS remains camped on the serving cell (step 1610). If the 
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(step 1612). If the MS has stored suitability parameters available, the MS 

checks the cell against these criteria (step 1614). If the criteria are not met, the 

5 MS remains camped on the serving cell. If the criteria are met or the MS does 

not have parameters stored and available for testing, the MS moves on to 

acquiring system information of the candidate cell (step 1616). 

[0299] After acquiring system information, the MS considers radio related 

10 aspects such as signal strength or quality (step 1618). if these were evaluated 

when determining if the cell met re-selection criteria (step 1620) and the 

evaluation was not based on default parameters which were not explicitly 

signalled (step 1622) then the MS moves on to check another radio related 

aspect (step 1626). If there are no more aspects, then the cell is determined to 

15 meet the criteria (step 1632) and non-radio related criteria are evaluated (step 

1634). In this way, if signalled criteria was used and checked against radio-

related aspects then the MS does not re-determine the suitability. 

[0300] If the radio related aspects were not evaluated when determining if the 

20 cell met re-selection criteria (step 1620) and if the evaluation used stored 

suitability parameters (step 1624), then the MS moves on to check another radio 

related aspect (step 1626). If there are no more aspects, then the cell is 

determined to meet the criteria (step 1632) and non-radio related criteria are 

evaluated (step 1634). In this way, if signalled criteria was used and checked 

25 against radio-related aspects then the MS does not re-determine the suitability. 

[0301] If the radio related aspects were evaluated when determining if the cell 

met re-selection criteria (step 1620) and the evaluation was based on default 

parameters which were not explicitly signalled (step 1622), then the MS checks 

30 if the evaluation usGci stored suitability parameters (step 1624). If it CiiCj, tnO MS 

moves on to check another radio related aspect (step 1626). If there are no 

more aspects, then the cell is determined to meet the criteria (step 1632) and 

non-radio related criteria are evaluated (step 1634). In this way, if signalled 
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criteria was used and checked against radio-related aspects then the MS does 
not re-determine the suitability. 

[0302] If the MS did not use stored suitability parameters (step 1624), the MS 
5 evaluates the cell using parameters from the candidate cell's system information 

(step 1628), by establishing a communication channel and decoding the 
parameters. If the cell does not meet the criteria, it is determined to be 
unacceptable and the MS remains camped on the serving cell (step 1636). If it 
does meet the criteria, the MS moves on to check another radio related aspect 

10 (step 1626). If there are no more aspects, then the cell is determined to meet 
the criteria (step 1632) and non-radio related criteria are evaluated (step 1634). 
In this way, if signalled criteria was used and checked against radio-related 
aspects then the MS does not re-determine the suitability. 

15 [0303] An exemplary algorithm for implementing examples of the present 
disclosure will now be described. This is an algorithm for inter-RAT cell re-
selection based on priority information. 

[0304] The algorithm in this subclause shall be used for inter-RAT cell re-
20 selection if priorities are available to the MS and thresholds are provided by the 

network, and if the mobile station supports priority based inter-RAT cell re-
selection and priority information for the serving cell is provided by the network. 
A mobile station supporting E-UTRAN shall support priority based inter-RAT cell 
re-selection towards all the supported RATs. A mobile station not supporting E-

25 UTRAN and supporting UTRAN and supporting priority based re-selection from 
UTRAN to GERAN shall support priority based inter-RAT cell re-selection 
towards UTRAN. 

[0305] The network shall provide priority information if E-UTRAN frequencies are 
30 included in the neighbour cell list; the network may provide priority information if 

only UTRAN frequencies are included in the neighbour cell list. If priority 
information is available to the mobile station and the mobile station supports 
priority based inter-RAT cell re-selection, the algorithm in this subclause shall be 
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used for inter-RAT re-seiection towards all RATs. The rules regarding which set 
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[0306] NOTE 1: "Priority information" includes priorities and thresholds 
5 which are related to each UTRAN or E-UTRAN frequency (e.g. 

UTRAN_PRIORITY, E-UTRAN_PRIORITY] THRESH_UTRAN_high, 
THRESH_E-UTRAN_high) and information related to the serving cell (e.g. 
GERAN_PRIORITY, THRESH_GSM_low). 

10 [0307] NOTE 2: Throughout the specification, the phrase "neighbour ceil 
list" will include also the E-UTRAN Neighbour Cell list where appropriate. 

rn^nai A/DTP "?• Prinrifioe naoH tr\ ho nrrn/irlorl alert fnr fromlonnioQ nf 
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networks that do not support priority-based cell re-selection. 
15 

[0309] If the 3G Cell Re-selection list or the E-UTRAN Neighbour Cell list include 
frequencies of other radio access technologies, the MS shall, at least every 5 s 
update the value RLA_C for the serving cell and each of the at least 6 strongest 
nr\n efln/mn OQA// nailc 
/JV/I Wf VMI^ v»l VIVI VVMV. 

20 
[0310] The MS shall then reselect a suitable cell of another radio access 
technology if the criteria below are satisfied. S_non-serving_XXX is the 
measurement quantity of a non-serving inter-RAT cell and XXX indicates the 
other radio access technology/mode and is defined as follows: 

25 - for a UTRAN cell, is the measured RSCP value for the cell minus 
UTRAN_QRXLEVMIN for the cell's frequency; 

for a E-UTRAN cell, is the measured RSRP value for the cell minus E-
UTRAN__QRXLEVMIN for the cell's frequency if THRESH_E-UTRAN_high_Q is 
not provided; otherwise, if THRESH_E-UTRAN_high_Q is provided, is the 

O A /M-i.u i O O DO i /i-i 11 £f\ y 4-tns*. AA// m mi i A C I IT CD A N I ^ / / A/ fl AI h / A-i i" ^ AA//'C» OVJ ///c?aou/c?u /\o/\w va/uc /ui i//c? OCII mittuo L.-KJ I / v-wv_K^^Kjr\L-iviiiv tut uiC7 uc?//o 

frequency. 
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[0311] For a GSM cell, S_GSM is defined as the C1 value for the cell (see 
subclause 6.4); 

[0312] The definition of a suitable cell is specified in 3GPP TS 25.304 for 
5 UTRAN and 3GPP TS 36.304 for E-UTRAN. However, for the purposes of cell 

re-selection, the suitability requirements related to signal strength (respectively 
signal quality) need not be evaluated (i.e. the cell may be considered suitable 
even if it does not meet the requirements for signal strength (respectively signal 
quality) as specified in the definition of suitability, using parameters obtained 

10 from the system information of the candidate cell) if: 
either: 
signal strength (respectively signal quality) was evaluated as part of the 

re-selection algorithm, and 
the corresponding parameters used in the re-selection algorithm (e.g. for 

15 UMTS FDD signal quality. FDD Qmin. FDD Qmin Offset; for UMTS signal 
strength, UTRAN QRXLEVMIN) were explicitly signalled in the serving cell (i.e. 
default values were not used) 
- or 

the cell meets the suitability criteria for signal strength (respectively signal 
20 quality) based on stored parameters which were received from a cell operating 

using the same radio access technology and on the same frequency. 

[0313] It should be noted and understood that the list of corresponding 
parameters above is not exhaustive. The disclosure applies where all, or some 

25 specified portion, of the parameters must be explicitly signalled and not default 
values. 

[0314] Cell re-selection to a cell of another inter-RAT frequency shall be 
performed if any of the conditions below (to be evaluated in the order shown) is 

30 satisfied: 
The S_non-serving_XXX of one or more cells of a higher priority inter-

RAT frequency is greater than THRESH_XXX_high (or, in case of an E-UTRAN 
target, THRESH_E-UTRAN_high_Q, if provided) during a time interval T_re-
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selection; in that case, the mobile station shall consider the cells for re-selection 
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of inter-RAT frequencies of equal priority, in decreasing order of S_non-
serving_XXX, and reselect the first cell that satisfies the conditions above; 

5 - the value of S_GSM is lower than THRESH_GSM_low for the serving cell 
and all measured GSM cells during a time interval T_re-selection; in this case, 
the mobile station shall consider for re-selection the inter-RAT cells in the 
following order, and reselect the first one that satisfies the following criteria: 

cells of a lower priority inter-RA T frequency whose S_non-serving_XXX is 
10 greater than THRESH_XXXJow (or, in case of an E-UTRAN target, 

THRESH_E-UTRAN_low_Q, if provided) during a time interval Tjre-selection; 
these cells shall be considered in decreasing order of priority and, for cells of the 
camo P?Z\ T in rlonroacinn nrrl&r cf .9 nnn.Qen/inn YYY-» I v J */ • * , «» « ww. W...JJ w» w. w» w » . w. » » . » » X, X, 

if no cells satisfy the criterion above, inter-RAT cells for which, during a 
15 time interval T_re-selection, S_non-serving_XXX is higher than S_GSM for the 

serving cell by at least a specific hysteresis H_PRIO; these cells shall be 
considered in decreasing order of S_non-serving_XXX. 

[0315] A UTRAN FDD cell shall only be reselected if, in addition to the criteria 
20 above, its measured Ec/No value is equal to or greater than FDD_Qmin -

FDD_Qmin_Offset. 

[0316] If E-UTRAN Qmin is provided for a E-UTRAN frequency, a E-UTRAN 
cell on that frequency shall only be reselected if, in addition to the criteria above, 

25 its measured RSRQ value is equal to or greater than E-UTRAN_Qmin. 

[0317] If THRESH_E-UTRAN_high_Q is provided for a E-UTRAN frequency, 
and if E-UTRAN RSRPmin is provided, a E-UTRAN cell on that frequency shall 
only be reselected if, in addition to the criteria above, its measured RSRP value 

OA in C I iTDAh.1 DODDmiVi If C I ITOAhl DODDm/n so nnf UVJ io uyuai iu ui yitjaitji iiian / / \n/ v i \<jt \i nun. n / / \r-u v / \u/ \i iiuii /o MW/I 

provided, the default value shall be used. 
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[0318] E-UTRAN cells which are included in the list of not allowed cells shall not 
be considered as candidates for cell re-selection. If the strongest cells on a E-
UTRAN frequency are included in the list of not allowed cells, the mobile station 
may reselect the strongest valid cell (see subclause 8.4.7) on that frequency. 

5 
[03197 Cell re-selection to a cell of another radio access technology (e.g. 
UTRAN or E-UTRAN) shall not occur within 5 seconds after the MS has 
reselected a GSM cell from an inter-RAT cell if a suitable GSM cell can be 
found. 

10 
[0320] If the mobile station applies either common priorities or individual 
priorities received through dedicated signalling and priorities are available only 
for some inter-RAT frequencies, cells belonging to frequencies for which no 
priority is available or no threshold is provided by the serving cell shall not be 

15 considered for measurement and for cell re-selection. 

[0321] If a mobile station in camped normally state (see 3GPP TS 43.022) 
applies individual priorities received through dedicated signalling and no priority 
is available for the serving cell, the mobile station shall consider any GSM cell 

20 (including the serving cell) to have lowest priority (i.e. lower than the eight 
network configured values). 

[0322] A mobile station in camped on any cell state (see 3GPP TS 43.022) shall 
ignore individual priorities received through dedicated signalling and shall apply 

25 priorities received from the system information of the serving cell while 
attempting to find a suitable cell. If the mobile station supports CS voice 
services, the MS shall avoid reseiecting acceptable (but not suitable) E-UTRA 
cells regardless of the priorities provided in system information. 

30 [0323] NOTE 4: If the MS is camping on an acceptable cell, individual 
priorities are not discarded until an event leading to their deletion occurs. 
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[0324] In case of a re-selection attempt towards a barred UTRAN cell, the MS 
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by the Tbarred value on the barred UTRAN cell (see 3GPP TS 25.331). 

5 [0325] In case of a re-selection attempt towards a barred E-UTRAN cell, the MS 
shall abandon further re-selection attempts towards this E-UTRAN cell for a 
period of up to 20 min. 

[0326] In case the MS attempts re-selection to a UTRAN cell which is not 
10 suitable (see 3GPP TS 25.304) due to being part of the "list of forbidden LAs for 

roaming" or belonging to a PLMN which is not indicated as being equivalent to 
the registered PLMN, the MS may abandon further re-selection attempts 
tnu/arrlc fhi<r IITRAM noil artrl all nthor nolle nn tho eamo fromiortn\/ fnr a norinrl ivrirui MW ii IIV v/ t i \r ti v \s\sn VIMW V«>> WI > VI WIIV VI I n »v VVIIIIV n vvj u v/i i v/ji , i w i v* p WIIWM 

of up to 20 min. If the MS has to perform cell selection, this limitation shall be 
15 removed. If the MS is redirected under GERAN control to a frequency for which 

the timer is running, any limitation on that frequency shall be removed. 

[0327] In case the MS attempts re-selection to a E-UTRAN cell which is not 
ciiitahlo /coo 1f2DD TQ "?/? 'iDA) rluo fn hoinrt narf nf tho "lief r\f fnrhirlrlon tranUinn 
VWHUV/V | ww wi i i v v v. vw ty wwv w wvi 'y t v< mv nvi v< i v< i ti 

20 areas for roaming" (see 3GPP TS 24.301), and if the MS has received the PCID 
to TA Mapping information element (see 3GPP TS 44.018 and 3GPP TS 
44.060) for the frequency of the cell, it shall abandon further re-selection 
attempts towards this E-UTRAN cell and any E-UTRAN cell which is known to 
belong to the same Tracking Area until the PCID to TA Mapping information 

25 changes in the serving cell or until cell re-selection occurs. If the mobile station 
has not received the PCID to TA Mapping information element for the frequency 
of the cell, the MS may abandon further re-selection attempts towards this E-
UTRAN cell and all other cells on the same frequency, for a period of up to 20 
min. If the MS has to perform cell selection, this limitation shall be removed. If 

30 the MS is redirected under GERAN control to a frequency for which the timer is 
running, any limitation on that frequency shall be removed. 
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[0328] In case the MS attempts re-selection to a E-UTRAN cell which is not 
suitable (see 3GPP TS 36.304) due to belonging to a PLMN which is not 
indicated as being equivalent to the registered PLMN, the MS may abandon 
further re-selection attempts towards this E-UTRAN cell and all other cells on the 

5 same frequency, for a period of up to 20 min. if the MS has to perform cell 
selection, this limitation shall be removed. If the MS is redirected under GERAN 
control to a frequency for which the timer is running, any limitation on that 
frequency shall be removed. 

10 [0329] While the present disclosure is primarily described in terms of methods, a 
person of ordinary skill in the art will understand that the present disclosure is 
also directed to various apparatus such as a handheld electronic device 
including components for performing at least some of the aspects and features 
of the described methods, be it by way of hardware components, software or 

15 any combination of the two, or in any other manner. Moreover, an article of 
manufacture for use with the apparatus, such as a pre-recorded storage device 
or other similar computer readable medium including program instructions 
recorded thereon, or a computer data signal carrying computer readable 
program instructions may direct an apparatus to facilitate the practice of the 

20 described methods. It is understood that such apparatus, articles of 
manufacture, and computer data signals also come within the scope of the 
present disclosure. 

[0330] The term "computer readable medium" as used herein means any 
25 medium which can store instructions for use by or execution by a computer or 

other computing device including, but not limited to, a portable computer 
diskette, a hard disk drive (HDD), a random access memory (RAM), a read-only 
memory (ROM), an erasable programmable-read-only memory (EPROM) or 
flash memory, an optical disc such as a Compact Disc (CD), Digital Versatile 

30 Disc (DVD) or Blu-ray™ Disc, and a solid state storage device (e.g., NAND flash 
or synchronous dynamic RAM (SDRAM)). 
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[0331] Example embodiments of the present disclosure are not limited to any 
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server architecture, or computer programming language. 

5 [0332] The various embodiments presented above are merely examples and 

variations of the innovations described herein will be apparent to persons of 

ordinary skill in the art. As embodiments may be implemented in several forms 

without departing from the characteristics thereof, it should also be understood 

that the above-described embodiments are not limited by any of the details of 

10 the foregoing description, uniess otherwise specified, but rather shouid be 

construed broadly within its scope as defined in the appended claims. Therefore, 

various changes and modifications that fail within the scope of the claims, or 

equivalents of such scope are therefore intended to be embraced by the 

appended claims. 

15 

[0333] It is to be noted that the methods as described have actions carried out in 

a particular order. However, it will be clear that the order of any actions 

performed, where the context permits, can be varied and thus the ordering as 
he*in io nr\t infonrl^H +r\ ha limitinn 
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20 
[0334] It is also to be noted that where a method has been described it is also 

intended that protection is also sought for a device arranged to carry out the 

method and where features have been claimed independently of each other 

these may be used together with other claimed features. 

25 
[0335] Furthermore it will be noted that the apparatus described herein may 

comprise a single component such as a wireless telecommunications device or 

UTRAN or other user equipment or access network components, a combination 

of multiple such components for example in communication with one another or 

30 a SUb- network or full network Of SUCh components. 

[0336] Embodiments have been described here in relation to 3GPP 

specifications. However the method and apparatus described are not intended 
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to be limited to the specifications or the versions thereof referred to herein but 

may be applicable to future versions or other specifications. 

[0337] According to an aspect of the disclosure, there may be provided a 

5 method performed by a device in a wireless network, the method comprising: 

storing a parameter of a first cell associated with a characteristic of the first cell; 

and, determining the suitability of a second cell for re-selection by the device, 

wherein, if the second cell has a characteristic in common with said 

characteristic of the first cell, determining the re-selection suitability of the 

10 second cell in accordance with said stored parameter. 

[0338] The method may also further comprise: deleting from the device any 

previously stored parameters associated with said characteristic of the first cell. 

15 [0339] The characteristic of the first cell may be the carrier frequency of the first 

cell. 

[0340] According to another aspect of the disclosure, there may be provided a 

method performed by a device in a wireless network, the method comprising: 

20 determining network identification information of said first cell; determining a 

parameter of suitability criteria of a second cell; determining network 

identification information of said second cell; and, if said network identification 

information of said first cell is equal or equivalent to said network identification 

information of said second cell, storing said parameter. 

25 
[0341] The method may also further comprise: after the act of storing said 

parameter, associating said stored parameter with a characteristic of the second 

cell and determining the suitability of a third cell for re-selection by the device, 

wherein, if the third cell has a characteristic of the third cell in common with said 

30 characteristic of the second cell associated with said stored parameter, 

determining the re-selection suitability of the third cell in accordance with said 

stored parameter. 
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[0342] The method may also further comprise: deleting from the device any 
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cell. 

5 [0343] According to another aspect of the disclosure, there may be provided a 

method performed by a device in a wireless network, the method comprising: 

determining a parameter of suitability criteria of a second cell; determining if said 

second cell belongs to a closed subscriber group; and, if said second cell fails to 

belong to a closed subscriber group, storing said parameter. 

10 
[0344] The method may also further comprise: after the act of storing said 

parameter, associating said stored parameter with a characteristic of the second 

cell and determining the suitability of a third cell for re-selection by the device, 

wherein, if the third cell has a characteristic in common with said characteristic of 

15 the second cell associated with said stored parameter, determining the re-

selection suitability of the third cell in accordance with said stored parameter. 

[0345] The method may also further comprise: deleting from the device any 

previously stored parameters associated with said characteristic of the second 

20 cell. 

[0346] According to another aspect of the disclosure, there may be provided a 

device for use in a wireless network, the device comprising one or more 

processors; a wireless transceiver coupled to the one or more processors; and 

25 memory coupled to the one or more processors, the one or more processors 

being operative to: store a parameter of a first cell associated with a 

characteristic of the first cell; and, determine the suitability of a second cell for 

re-selection by the device, wherein, if the second cell has a characteristic in 

common with said characteristic of the first cell, the re-selection suitability of the 

30 second ceil is determined in accordance with said stored parameter. 

[0347] The device may be further operative to: delete from the device any 

previously stored parameters associated with said characteristic of the first ceil. 
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[0348] The characteristic of the first cell may also be the carrier frequency of the 

first cell. 

5 [0349] According to another aspect of the disclosure, there is provided a device 

for use in a wireless network, the device comprising one or more processors; a 

wireless transceiver coupled to the one or more processors; and memory 

coupled to the one or more processors, the one or more processors being 

operative to: communicate with a first cell; determine network identification 

10 information of said first cell; determine a parameter of suitability criteria of a 

second cell; determine network identification information of said second cell; 

and, if said network identification information of said first cell is equal to said 

network identification information of said second cell, store said parameter. 

15 [0350] The device may be further operative to: after said parameter has been 

stored, associate said stored parameter with a characteristic of the second cell 

and determine the suitability of a third cell for re-selection by the device, 

wherein, if the third cell has a characteristic in common with said characteristic of 

the second cell associated with said stored parameter, the re-seiection suitability 

20 of the third cell is determined in accordance with said stored parameter. 

[0351] The device may be further operative to: delete any previously stored 

parameters associated with said characteristic of the second cell. 

25 [0352] According to another aspect of the disclosure, there may be provided a 

device for use in a wireless network, the device comprising one or more 

processors; a wireless transceiver coupled to the one or more processors; and 

memory coupled to the one or more processors, the one or more processors 

being operative to: communicate with a first cell; determine a parameter of 

30 suitability criteria of a second cell; determine if said second cell belongs to a 

closed subscriber group; and, if said second cell fails to belong to a closed 

subscriber group, storing said parameter. 
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[0353] The device may be further operative to: after said parameter has been 

stored, associate said stored parameter with characteristic of the second ceil 

and determine the suitability of a third cell for re-seiection by the device, 

wherein, if the third cell has characteristic in common with said characteristic of 

5 the second cell associated with said stored parameter, the re-seiection suitability 

of the third cell is determined in accordance with said stored parameter. 

[0354] The device may be further operative to: delete any previously stored 

parameters associated with said characteristic of the second cell. 

10 

[0355] According to another aspect of the disclosure, there may be provided a 

method performed by a device in a wireless network, the method comprising: 

determining a parameter from a first set of criteria, said criteria being re-selection 

criteria, of a second cell and, if said parameter satisfies a predetermined 

15 condition: determining system information of said second cell; and, determining 

the suitability of the second cell for re-selection by the device using a second set 

of criteria, said second set of criteria being suitability criteria, wherein if said 

suitability criteria contains the parameter included in said set of re-selection 
oritariQ Hatnrmininn tho ci litohilitw vA/i+hr\i it ro_Ho+ormininn eoiH fnr i ICQ 
VI I VVI IU, WIVI I I III II 1 1^ II IV Wl IUVII uj VVtlllWl I V UVIUI lllll III 1^ VUIV |>/UI UI I IVLVI IVI uuv 

20 in said suitability criteria. 

[0356] The method may also further comprise: performing cell re-seiection to 

said second cell. 

25 [0357] According to another aspect of the disclosure, there may be provided a 

device for use in a wireless network, the device comprising one or more 

processors; a wireless transceiver coupled to the one or more processors; and 

memory coupled to the one or more processors, the one or more processors 

being operative to: determine a parameter from a first set of criteria, said criteria 

30 being re- selection criteria, of a second cell and, if said parameter satisfies a 

predetermined condition: determine system Information of said second cell; and, 

determine the suitability of the second cell for re-selection by the device using a 

second set of criteria, said second set of criteria being suitability criteria, wherein 
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if said suitability criteria contains the parameter included in said set of re-

selection criteria, the device being operative to determine the suitability without 

re-determining said parameter for use in said suitability criteria. 

5 [0358] The method according to the first aspect may also further comprise: if the 

second cell is determined to be suitable in accordance with said stored 

parameter, acquiring system information of the second cell. 

[0359] The method according to the first aspect may also further comprise: if the 

10 second cell is determined not to be suitable in accordance with said stored 

parameter, omitting to acquire system information of the second cell. 

[0360] According to another aspect of the disclosure, there may be provided a 

method performed by a device in a first cell of a radio access network, the 

15 method comprising evaluating an aspect of a second cell against a re-selection 

criterion, receiving system information of said second ceil; and, determining the 

suitability of said second cell without evaluating said aspect against suitability 

criterion using parameters received in said system information. 

20 [0361] The method may also further comprise: performing cell re-selection to 

said second cell. 

[0362] According to another aspect of the disclosure, there may be provided a 

method performed by a device in a first cell of a radio access network, the 

25 method comprising evaluating an aspect of a second cell against a stored 

suitability criterion, receiving system information of said second cell; and, 

determining the suitability of said second cell without evaluating said aspect 

against suitability criterion using parameters received in said system information. 

30 [0363] The method may also further comprise: performing cell re-selection to 

said second cell. 
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[0364] Additionally, the characteristic of the second cell may be determined by 
reference to one or more aspects of the physical layer, in isolation or in 
combination with data stored in the UE. 
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Claims 

1. A method in a wireless cellular telecommunications device camped on a 

serving cell, the device storing a parameter obtained by decoding system 

information of a first cell (906), the method comprising: 

measuring an attribute of a signal received from a candidate cell; and, 

evaluating the candidate cell for re-selection based on the measured 

attribute (918) according to a priority-based re-selection algorithm irrespective 

of the stored parameter, wherein the stored parameter indicates a minimum 

required received signal code power. 

2. A method according to claim 1, further comprising performing re-selection 

from the serving cell to the candidate cell based on the evaluation (920). 

3. A method according to claim 1 or 2, in which the evaluation of the 

candidate cell includes: 

acquiring system information of the candidate cell, the system information 

including a candidate cell parameter (904); 

determining if the measured attribute exceeds the candidate cell parameter 

by a predetermined amount (914); and, 

if the measured attribute exceeds the candidate cell parameter by a 

predetermined amount, performing re-selection to the candidate cell (920). 

4. A method according to claim 3, in which the predetermined amount is OdB. 

5. A method according to any preceding claim, in which the evaluation of the 

candidate cell for re-selection includes: 

determining if the measured attribute exceeds a predetermined default 

value; and, 

if the measured attribute fails to exceed the predetermined default value, 

determining that the candidate cell does not meet re-selection requirements. 
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6. A method according to any preceding claim, in which the measured 

attribute is received signal code power, RSCP. 

7. A method according to any preceding claim, in which the candidate cell is a 

UTRAN cell. 

8. A method according to any preceding claim, in which the serving cell is a 

GERAN cell. 

t 

9. A method according to any preceding claim, further comprising: 

measuring an attribute of a signal received from a second cell; and, 

evaluating the second cell for re-selection based on the measured attribute 

and the stored parameter according to a ranking algorithm. 

10. A method according to any preceding claim, in which the serving and 

candidate cells are of the same wireless radio network. 

11. A method according to any of claims 1 to 9, in which the serving and 

candidate cells are of different wireless radio networks. 

12. A wireless cellular telecommunications device comprising means adapted 

to: 

camp on a serving cell; 

store a parameter obtained by decoding system information of a first cell; 

and, 

perform the method of any preceding claim. 

13. A computer-readable storage medium having stored thereon instructions 

which can be executed by a device to carry out the actions of any of claims 1 to 

11. 


