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Background to the Invention In a cellular comunications
system a service coverage area by a base station is called a cell.
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10 Background to the Invention

In a cellular communications system, a setvice coverage area by a base
station is called a cell. In a multicellular or macrocellular environment, a larger
cell, or macrocell, may be further divided into smaller cells, or microcells in
order to increase capacity. An overlay of macrocells may be implemented over

15 the same area that an underiay of microcells are implemented. Thus, a
microcellular network includes a plurality of microcells which may be partially
disposed within at least one macrocell. A mobile station may be located in an
area that is serviced by both a macrocell and a microcell. '

In some cellular communications systems it is sometimes desirable to -

20 have more than one layer of cells. A particular example is a layer of microcells
(e.g. a cluster of small cells a few hundred metres in diameter or less) existing
under an "Umbrelia” of a much larger cell or cells, usually known as macroceils.
Other examples might include (not exclusively) concentric cells where an area
of coverage is divided into an inner region near to the base station site and an

25 outer annular region further from the base site, with each region treated as
separate cells. A further example is that of conventional cells versus "
Supercells” where "Supercells” in GSM (Global System for Mobile
Communications), terminology means cells which include coverage of
communications ranges in excess of 35Km from the base station, often used for

30 rural or maritime coverage. Another term for this is "Extended Cells".

Having established a multi layer cellular network, it is often necessary to
direct certain mobile stations (or subscriber units) from one layer to another
layer and to hold a mobile station in one layer or the other. It may further be
desirable to accomplish this, even though the normal cell




under ,an "Unbrella"” of a nuch larger cell or cells, usually known as
macrocel |'s. Q her exanples m ght include (not exclusively) concentric
cells where an area of coverage is divided into an inner region near
to the base station site and an 25 outer annular region further fromthe
base site, with each region treated as 2 separate cells. A further

exarrpl eis that of conventional cells versus" Supercel | s" where
"Supercells" in GSM (d obal System for Mbile Contruni cat i ons),
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Thus, it is desired to have a method to induce a mobile station to select
the cell layer preferred for system operation and to maintain the mobile on that
layer as required.

15 Summary of the Invention
According to the present invention, there is provided a method of

performing a handover for a mobile station in a multicellular environment

including the steps of determining to handover from one of a plurality of

microcells to a macrocell, performing handover from the one of the plurality of
20 microcells to the macrocell, and sending a false neighbour list to the mobile

station.

in an alternative embodiment of the present invention a method is

provided for periodically broadcasting a modified neighbour list that includes

cells that are associated with the layer that the mobile station is not currently
25 receiving service from.

Brief Description of the Drawing
FIG. 1 illustrates a multicellular environment.

FIG. 2 is a flow chart for a method for pteferred embodiment of the
30 present invention.
FIG. 3 is a flow chart for a method for an alternative embodiment of the
present invention.

Detailed Description of the Preferred Embodiment
35 Referring to FIG. 1, a multicellular environment is shown 2 having at

least one macrocell 1 wherein partially disposed in the macrocell 1 is a plurality
of microcells 10-17. Each cell has a respective base station for



nmovi ng vehi cul ar subscribers to a wde area macrocell network and slow 5
moyi ng pedestrian subscribers to a small area mcrocell network. In such
comuni cati ons systens, there may be no nmechanismin the network to do this
as part of normal systens operation. A particular exanple is the GSM phase
one networks, which did not anticipate m @ ocellular operation and in which
al | nobi | e subscribers (fast noving and sl ow noving) sel ect the
strongest cell 10 (which would usually be the nearest mcrocell).
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fllow chart fQqp maifRfin &tk ebile seitRn GitHarReér Wibqdited.Ne 30  present
' nvent! on- A GSM mobile station while in idle mode (waiting to make or receive a
call) will scan for the strongest base station signal strength and then send a
brief signalling message to inform the base station infrastructure of its location,
15 so that it can be paged if incoming calls arrive (location update). Also, while in
idle mode, the mobile station receives broadcast messages from the base
station on the Broadcast Control Channel (BCCH) containing a list of neighbour
cells (BA list) programmed in by the Network Operator. The mobile station
periodically scans the neighbour cells to determine whether any of the received
20 signal strengths from them is stronger than the one it has selected. Itis
important to note that the mobile scans for no cells other than those in the last
received BA list, unless it loses communication with its selected base station.
When in active communication either in a call or exchanging signalling
messages, such as while performing a location update, the mobile station
25 receives the same neighbour cell information (BA list) on the Slow Associated
Control Channel (SACCH) rather than the Broadcast Control Channel. The
SACCH is directly associated with the channel (frequency and timeslot) on
which the mobile station and base station are communicating.
In a muttilayer cellular network (e.g. an area covered by a macrocell
30 overlay and a microcell underlay as shown in FIG. 1) the network planner will
normally have designed the signal strengths from one layer to be greater than
for the other layer (usually microcells would be the stronger). All mobile
stations will select this layer and scan its designated neighbours.
Selected mobiles (e.g. those detected as being fast moving) can be
35 directed from the stronger microcell layer to the weaker layer macrocell layer by
invoking communication with the mobile station either on a traffic channel or a
control channel as reference in UK Patent Application by same applicant



FIG 3 is a flowchart for a nethod for an alternative enbodi nent of the

present invention. Detail ed Description of the Preferred Enbodi nent
35 Referring to FIG 1, a nmulticellular environnent is shown 2
havi ng at | east one macrocell 1 wherein partially disposed in the
macrocell 1 is a plurality . of mcrocklls 10-17. Each cell has a
respective base station for
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In step 20, the mobile station 19 is receiving service from microcell 11
and receiving a neighbour list including the surrounding microcell base stations

10 as well as possibly the neighbouring macrocells including the macrocell 1 that
the mobile station 19 is also currently located in.

in step 22, the network requires the mobile station to handover from the
microcell layer, microcell 11, to the macrocell layer, macrocell 1, by any
handover decision method including the one described in UK Patent Application

15 by the same applicant (CE30092P). However, it is contemplated by the present
" invention that a mobile station may also have the capability and proper
information to decide to handover from the microcell layer to the macrocell
layer. _

in step 24, when the microcell layer base station is in the process of

20 handing over the selected mobile station 19 to macrocell 1 of the macrocell
layer, instead of sending the normal BA list (which would normally be the same
list as sent to all other mobile stations on the BCCH and other SACCH's), the
base station sends a "false BA list" on the specific SACCH, only to the selected
mobile station 19. This "false BA list" only contains base station channels in the

25 weaker macrocell layer.

By doing this, the base station deletes scanning information on the
microcells or the microcell layer from the mobile station memory. The network
operator also arranges that microcell layer base stations do not appear in the
BA lists sent on the BCCH's and SACCH's of the macrocell layer base stations.

30 The mobile station 19 therefore does not scan for microcell layer base stations
and remains in the macrocell layer, as in steps 25-26.

The method above allows a selected mobile station to remain indefinitely
in the macrocell layer once it is there, because no microcell layer base stations
will appear in the neighbour lists.

35 However, it will often be desirable for certain mobiles to select microcell
layer from the macrocell layer. An example may be where pedestrian hand



10 nobile station to select a particular cell layer preferred for system

operation and to maintain the nobile station on that |ayer as

requi red. , A GSM nobile station while in idle node (waiting to
make or receive a call) will scan for the strongest base station
signal strength and then send a brief signalling nessage to inform
the base station infrastructure of its location, 15 so that it can be
paged if incomng calls arrive (location update). Also, while in idle
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or a briefly send out a special or modified BA list, as in step 38, which unlike the
normal ones, contains the microcell layer frequencies (e.g. periodically send
this "modified BA list" for say 20 seconds every 5 to 30 minutes).

20 Mobile station 18 will then scan for the microcell layer at these times,
and can be retained on the microcell layer once they have selected it as in
steps 39 and 40.

If necessary, the mobile station can be returned to the macrocell layer or
remain on the macrocell layer, in step 32 or according to the method of FIG. 2
25 above.
Although, the above description is in terms of microcell layers and
macrocell layers any type of cell may be combined or considered in the different
" layers.
According to the present invention, a method is provided where a

30 handoveris perforrhed for a mobile station from a microcell to a macrocell in a-
multicellular environment where the mobile station will select and stay on the
layer that is desired. For example, fast moving mobile stations will pass
through a macrocell before they see the "modified BA" list including the
microcells, so they will never scan for the microcells. Pedestrian hand

35 portables will remain on their selected macrocell base station long enough for
them to see the "modified BA list" and hence will eventually seek the microcell
network.



control channel as reference in UK Patent Application by sanme applicant

4 . CE30092P (e.g. Location Update Method clainmed by Crichton et al.)
and t hen perform ng a handover. However, once sent to the weaker

| ayer, they wll i mredi ately drop back to the stronger |ayer through
the nornmal idle node seanni ng procedgire. 5 A preferred

enbodi nent of the present invention as shown in FIG 2 descri bes a
nmet hod of holding a selected nobile station on a weaker |ayer or t he
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the nobile station 19 is also currently |located in. . In step
22, the network requires the nobile station to handover fromthe
mcrocell | ayer, mcrocell 11, to the macrocell |ayer, nmacrocell 1, by any

handover deci sion nethod including the one described in UK Patent
Application 15 by the same applicant (CE30092P) However, it is
conterrpl ated by the present
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"false BA lis ,Q,Q the specific SACCH only to the sel ected nobi | e
station 19. false BA list" only contains base station channels in the
25 weaker macrocel | |ayer. By doing this, the base station
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sending a false neighbour list to the mobile station.

2. A method of performing a handover for a mobile station in a multiceliular

environment having at least one overlay layer including a plurality of macrocells
15 and an underlay layer including a plurality of microcells, the underlay layer is at

least partially disposed within the overlay layer, each cell includes a ba_sé

station, the method comprising the steps of:

a) determining to handover from one of the layers to the other layer;

b) performing handover from the one of the layers to the other layer; and
20 ¢ sending a néighbour list to the mobile station wherein the neighbour list

contains only cells associated with the layer that the mobile station was handed

over to in step b).

3. The method of any of the preceding claims further comprising periodically
25 ' broadcasting a modified neighbour list that includes cells that are associated
with the layer that the mobile station is not currently receiving service from.

4. A method of detetmining a handover for a mobile station in a multicellular
environment substantially as herein described with reference to FIGS. 2-3 of
30 the drawing.



5 . portabl es nove through-a macrocell region before arriving in the
m ¢rocel | region to which they shoul-d preferably be assigned.

FIG 3 shows an alternative enbodi nent of the present invention that
allows a nobile station 18 to return to a mcrocell 11 in the mcrocell

| ayer. 5 In step 32 the nobile sta@ion 18 is being serviced by
macrocell 1. If it is determ ned, as in step 34, that the nacrocell
| ayer base station is coordinated with the mcrocell layer (i.e. it

is controlled fromMEEHODEOREANDQVERMULTICECDUL AS ENVIRONMENT
co-operating or coordinated one) then a simlar nmethod can be

enpl oyed. The sel ect ed macrocel | |ayer base station communi cates with the
10 sel ected nog i the Disclarand sends a "false BA list" which unlike its
nor mal BA || tn%ehSEI'E:tr Afvgca AaAdd sré?ﬁﬂﬁi'ﬁ'lﬂé >-8 6 Ahidonge! !
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contalns t he m croce ?a er frequentres (t ) erlodlcally send this
"nodi fi edOBA |ist" for say 20 seconds every 5 to 30 mnutes). 20

Mobil e station 18 will then scan for the mcrocell |ayer at these tines,
and can be retained on the mcrocell layer once they have selected it as in
steps 39 and 40.



| f negessary, the nobile station can be returned to the macrocell |ayer or
remai n on the macrocell layer, in step 32 or according to the nethod of

FIG 2 25 above. : Al t hough, the above descriptionis in terns
of mcrocell layers and macrocel |l |ayers any type of cell nay be
conbi ned or considered in the different | ayers. ' Accor di ng
to the present invention, a nethod is provided where a 30 handover is
performed for a.nobile station froma microcell to a macrocell in a

mul ticel lul ar environment where the nnby(é7station will select and stay on
t he | ayer that is desired. For exanple, fast noving nobile stations
wll pass t hrough a macrocell before they see the "nodified BA" |ist
i ncl udi ng the m crocettS, so they w never scan for the mcrocells.
Pedestrian hand 35 pertables will remain ontheir selected macrocell base
station | ong enoug or themto see the "nodNied BA list" and hence
w il eventually s€ek the mcrocell net wor K.

6 The pyesent invention provides a nmethod of ekficiently perform ng
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handoyers including allow ng nobile stations to stay on desired cel
in qulticellular environnents.

| ayer

7 Cl ai s 1. A nethod of performng a handover for a nobile
station in a nulticellular envi ronment having at | east one nmacrocel
wherein at |east partially disposed in 5 the at | east one macrocell is a

plurality of mcrocells, each cell includes a base station,
nmet hod conprising the steps of:

one of the plurality of mcrocells-to tﬁ%/ag macr ocel | ;
perform ng handover fromthe one of the-plurality of mcrocells to the 10
sending a fal se neighbour list to the nobile
station. 2. A nethod of perform ng a handover for a nobile station
envi r onnent havifg at | east one overlay |ayer

macrocel |l ; and

in a multicellular

including a plurality of macrocells
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15 and an under | ay Iayer including a plurality of mcrocells, the underlay
Iayér s at |l east partially disposed within the overlay layer, each
cell includes a base station, the nmethod conprising the steps of:

a) determ ning to handover fron1one of the layers to the other |ayer;

b) perform ng handover. fromthe one of the layers to the other |ayer; and
20 c©) sendi ng a nei ghbour list to th& ile station wherein the

nei ghbour i st ntaingonly cells associated with the layer that the
nobi | e statlonjﬁvélhg%ge <5? over to iln step b). 3. The met hod of
any of the preceding clains further conp
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