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THE INVENTION 1. Field of the Invention 5 The invention relates to
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t el ecommuni cation systens. Especially, the invention is related to such a
met hod as specified in the preanble of the independent nethod claim 2.
Description of Related Art Wth reference to Figure 1, a typical third
generation nobile tel ephone system 10 structure will be shortly descri bed.
Only t hdJptimjaed slesRmpde eReratian shown which have certain inportance to
the description of the present invention; it is obvious to a person
skilled in the art that a common nobile tel ephone system al so conpri ses

ot her functions and structures, which need not be discussed in greater
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The main parts of the mobile telephone system are: a CN or a core network 101, a
15 UTRAN or UMTS terrestrial radio access network 102 and a UE or user equipment
103. The user equipment is often called a mobile terminal or a mobile
communication means. The interface between the CN and the UTRAN is called the
Iu interface, and the interface between the UTRAN and the UE is called the Uu
interface.

20 The UTRAN is composed of RNSs or radio network subsystems 104. The interface
between two RNSs is called the Iur interface. The RNS comprises a RNC or radio
network controller 105 and one or more node Bs 106. The interface between an
RNC and a node B is called the Iub interface. Each node B gives rise to at least one
coverage area, i.e. cell, which is designated in Figure 1 by 107.

25  Presently the development of third generation cellular systems is headed towards the
use of a plurality of communication techniques and transmission modes over the air
interface. For example, according to current plans, conventional GSM mobile
phones can be used also with third generation cellular systems via GSM-capable
radio access networks (UTRAN). Many other transmission modes will also be

30  supported. The present application concerns the UTRA (UMTS Terrestrial Radio
Access) TDD (time division duplex) mode.
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ConSiIITB %He UTRA TDD mode is described in more detail in various 3GPP (3rd Generation
Partnership Project) specifications, such as the TS 25.221 V3.0.0 specification
describing physical channels and mapping of transport channels onto physical
channels.

In UTRA TDD the paging mechanism uses two channels, namely the PICH (Paging
25 Indicator CHannel) and the PCH (Paging CHannel). Paging messages are carried in
the PCH, and the PICH carries only indications, if paging messages relating to
mobile terminals in a given paging group are to be expected. The paging channel is
transmitted over a paging area (PA) which may comprise one or more cells. The
number of mobile terminals within the paging area can be large, whereby the traffic
30  volume of the paging channel can also be large. This means that if a mobile terminal
were to receive paging messages only with the help of the PCH, the mobile terminal
would have to listen to paging messages of PCH, which would consume an
excessive amount of time for the terminal. This would cause excessive power
consumption especially during sleep mode, in which the power consumption of
35 mobile terminals should be as low as possible. The paging indicators carried in
PICH indicate to each paging group of mobile terminals, if a paging message is to
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20  carrying PCCPCH information. If the reception level is too low, the terminal needs
to start searching and listening to neighboring cells to find a cell, whose
transmissions the terminal can receive at a sufficient level.

Although the use of PICH already optimizes the sleep mode operations rather well,
reception of PICH bursts and monitoring the strength of the PCCPCH channel still

25 requires a terminal to leave the sleep state quite often. The prior art does not teach
any way to further reduce the necessity to receive and consequently the power
consumption of the mobile terminal.

SUMMARY OF THE INVENTION

An object of the invention is to realize a method, which allows better optimization
30  of sleep mode operation for TDD terminals. A further object of the invention is to
realize a method, which allows a further reduction in the time required for reception
of paging indicators and for measuring radio link quality. A still further object of the
invention is to realize a TDD mode mobile terminal with a better optimized sleep
mode operation than mobile terminals according to prior art. A further object of the
35 invention is to provide a system in a radio access network, which allows the TDD
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of the PICH channel has a predefined relation to the power level of the bursts sent at
the primary CCPCH channel. This allows the mobile communication means to
receive only one burst for obtaining both desired pieces of information by decoding

20  the PICH bits to find out if a paging message is to be received, and measuring the
reception level of the midamble of the PICH burst for determining the quality of the
radio connection.

BRIEF DESCRIPTION OF THE DRAWINGS

Various embodiments of the invention will be described in detail below, by way of
25 example only, with reference to the accompanying drawings, of which

Figure 1 illustrates an UMTS system according to prior art,
Figure 2 illustrates burst structure in UTRA TDD mode according to prior art,

Figure 3 illustrates a method according to an advantageous embodiment of the
mvention,

30 Figure 4 illustrates a method according to a further advantageous embodiment of
the invention,
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15 carrying paging indicators has a predefined relation to the transmission level of the

training sequence part of a burst belonging to a channel which is used in

measurements of radio link quality. In a further advantageous embodiment said
channel is the primary common control physical channel (PCCPCH).

In an advantageous embodiment of the invention, said predefined relation is that the

20  transmission level of at least the training sequence part of a burst carrying paging
indicators is essentially the same as the transmission level of the training sequence
part of a burst belonging to said channel. In other embodiments of the invention the
transmission levels can also be different, i.e. the relation may be for example such
that the transmission level of the training sequence i.e. the midamble of the PICH

25 burst has a certain predetermined offset to the transmission level of the PCCPCH
burst.

In an advantageous embodiment of the invention, the midamble of the PICH slot has
a predefined power offset compared to the midamble of PCCPCH. The PICH slot
can be sent with a lower level than the PCCPCH although the PICH needs to be

30  heard in the whole cell, since in some cases the PICH symbols may be repeated,
which increases the probability of correct reception.

Figure 3 illustrates a method for transmitting paging indicators in a cellular
telecommunication system employing time division duplex mode according to an
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mobile terminals are arranged to receive paging indicators carried in certain bursts.

In an advantageous embodiment of the invention the method comprises steps, in

20  which

- a burst carrying paging indicators is received 410,

- the reception level of the training sequence part of said burst is measured 420, and

- a result value indicating the quality of the radio link is determined 430 on the basis

of said measurement of the reception level of the training sequence part of said

25  burst.

According to a third aspect of the invention, a mobile terminal of a cellular

telecommunication network is provided. The mobile terminal is arranged to employ

time division duplex mode and to receive bursts carrying information from the base

station, the bursts having at least a data part and a training sequence part. The
30 mobile terminal is also arranged to receive paging indicators carried in certain

bursts. According to an advantageous embodiment of the invention, the mobile

terminal comprises

- means for receiving a paging indicator burst,

- means for measuring the reception level of the training sequence part of said
35 paging indicator burst, and
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taken to the antenna 309 via“the duplexer or sthch 308. The recewer block 311
demodulates the received signal and removes the encryption and channel coding.
20  The resulting speech signal is converted to analog form in the D/A converter 312,
the output signal of which is amplified in the amplifier stage 313, whereafter the
amplified signal is taken to the earpiece 314. The control unit 305 controls the
functions of the mobile communication means, reads the commands given by the
user via the keypad 307 and displays messages to the user via the display 307. In
25 this exemplary embodiment of the invention, the mobile communication means
comprises means 308, 309, 311 for receiving a paging indicator burst, means 330
for measuring the reception level of the training sequence part of said paging
indicator burst, and means 340 for determining a result value indicating the quality
of the radio link on the basis of the output of said means for measuring.

30  According to a fourth aspect of the invention, a system in a radio access network of
a cellular telecommunication system is provided. The system is applicable in cellular
telecommunication systems employing time division duplex mode, in which mode
information is carried in bursts over the air interface, and in which mode paging
indicators are carried in data part of certain bursts having at least a data part and a

35 training sequence part. According to an advantageous embodiment of the invention,
the system comprises means 510 for adjusting the transmission level of at least the
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embodiment, the means 510 for adjusting the transmission level is located in the
RNC. In other embodiments, the means 510 can be located in other network
elements as well.

The invention has many advantages. For example, the invention allows better

25  optimization of sleep mode operation for TDD terminals compared to the prior art.
The invention also allows a reduction in the time required for reception of paging
indicators and for measuring radio link quality. Further, the invention allows the
determination of two different results from the reception of one burst in the sleep
mode, namely determination whether there is a paging message coming to the

30 terminal or not from the PICH bits of the burst, and to determine the cell Ec/NO
value for cell selection or reselection purposes from the received power level of the
midamble of the same burst.

The invention can be applied in third generation cellular systems, such as the UMTS
system.



is conprises a radio network subsystem 104. The RNS conprises a RNC (radio
network controller) 105 and one or nore node Bs 106. Each node B gives rise
to at 15y FfAmksggne coverage area, i.e. cell, which is desigraFodoioes Fi gure
6 by 107. According to an advantageous enbodi nent of the invention, the
system conpri ses neans 510 for adjust%ng the transm ssion | evel of at

| east the training sequence part of a burst carrying paging indicators to
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reduction in the time required for reception of paging indicators and for
measuring radio link quality. Further, the invention allows the
determnation of two different results fromthe reception of one burst in
the sleep npde, nanely determ nati on whether there is a paging nessage
comng to the 30 termnal or not fromthe PICH bits of the burst, and to
determ ne the cell Ec/NO value for cell selection or reselection purposes
fromthe received power |evel of the mdanble of the same burst. The

i nvention can be applied in third generation cellular systens, such as the
UMIS system WO 01/52586 PCT/F101/00023 9 In view of the foregoing
description it will be evident to a person skilled in the art that various
nodi fications may be nmade within the scope of the invention. Wile a
preferred enbodi nent of the invention has been described in detail, it
shoul d be apparent that nmany nodifications and variations thereto are
possible, all of which 5 fall within the true spirit and scope of the

i nvention. WD 01/52586 PCT/F101/00023 10 dains 1. Method for
transmtting paging indicators in a cellular tel ecomunication system



enpl oying tinme division duplex node, in which nethod information is carried
in bursts over the air interface, and 5 in which nethod paging indicators
are carriyisloi/fsgiat a part of certain bursts having at | easpcoribdbeo2part and
a training sequence part, characterized in that the transm ssion | evel of
at least the training sequence part of;@ burst carrying paging indicators
has a predefined relation to the transm ssion |evel of the training 10
sequence _part of a burst belonging to a channel which is used in
measur enEM®Sf  radio link quality. 2. A method according to claimi,
characterized in that said channel is the primary comon control physical
channel . 1. Bletifodvirheahsadtorgdpaping ondikations i a cblwlac tede¢aenhunicativatsydensai d
predef i ng]g f%JiIgé liﬁ{ébéli%isti&?auélgﬁ ntl(g&psm' ssion level of at |east the training
B4 a bur st y

sequence part I carrying paging indicators is essentially the sane
as the trwhhimeihod inkraation is karrtadainriuagts Savgu drecar prerfaed, aadbur st

bel ongi ng, {RiHAhe it g indicatbrs b RAHHdinBd iR Patt iR BArsRf hAvigeht ul ar
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t he mobi IC@skRAMA PRIt HapuRe SequUeNCeRadf 20 the network, which nobile
t er m nal ch#raztérarngkih that enpl oy tinme di vision duplex node and to receive

bursts carrying information fromthe base station, the bursis havin At
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t rai ni ngradeqlish@dabrt of said burst is measured, and 30 - a result val ue

indicating the quality of the radio link is determ ned on the basis of

sai d measusen@hbd Atcérdend &CERirh ANchaMRitedied fietHak ai ni ng sequence part of
said burst, WO O /.5&%86.°PCT/ Fl 01/ 00023 1I11 5. lA rTDbI1| e termnal of a
cel | ul arsat‘%FE%IBfﬁiﬁ% AT GADATRNOR, CORFoL RT% 86 DaPB i nal is arranged to

enpl oy tinme division duplex node and to
3. A method according to claim 1, characterized in that

15 said predefined relation is that the transmission level of at least the training
sequence part of a burst carrying paging indicators is essentially the same as the
transmission level of the training sequence part of a burst belonging to said channel.

4. A method in a mobile terminal of a cellular telecommunication network for
measuring quality of a radio link between the mobile terminal and a base station of
20  the network,
which mobile terminal is arranged to employ time division duplex mode and to
receive bursts carrying information from the base station, the bursts having at least a
data part and a training sequence part, and
which mobile terminal is arranged to receive paging indicators carried in certain
25  Dbursts,
characterized in that
the method comprises steps, in which
- a burst carrying paging indicators is received,
- the reception level of the training sequence part of said burst is measured, and
30 - aresult value indicating the quality of the radio link is determined on the basis of
said measurement of the reception level of the training sequence part of said burst.



receive bursts carrying information fromthe base station, the bursts
having at least a data part and a training sequence part, and 5 which

nobi | e t g¥dyhngksd S arranged to receive pagi ng indicators cpcT/FBdOd3CErtain
bursts, characterized in that it conprises - means for receiving a paging

indi cator burst, - means for neasuring;{he reception level of the training
sequence part of sai d 10 pagl ng i ndi cator burst, and - neans for
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predef i naihﬁaetaﬁzahmtmathegoh{;ﬁrs&gn ssion level of the training sequence
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radio |i nﬂleaﬁsa 9t r§ce1y %Pgﬁ{l%&‘&f to claim6, characterized in that
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sai d channel .

6. A system in a radio access network of a cellular telecommunication system
employing time division duplex mode,
15 in which mode information is carried in bursts over the air interface, and
in which mode paging indicators are carried in data part of certain bursts having at
least a data part and a training sequence part,
characterized in that it comprises
means for adjusting the transmission level of at least the training sequence part of a
20  burst carrying paging indicators to a certain level,
said certain level having a predefined relation to the transmission level of the
training sequence part of a burst belonging to a channel which is used in
measurements of radio link quality.

7. A system according to claim 6, characterized in that
25  said channel is the primary common control physical channel.

8. A system according to claim 6, characterized in that

said predefined relation is that the transmission level of at least the training
sequence part of a burst carrying paging indicators is essentially the same as the
transmission level of the training sequence part of a burst belonging to said channel.



