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invention relates to a cellular anal ogue nobile tel esystem whose base

stations have control and access chan- -5 gels by neans of which a nobile
user can be coupled in the systemand itsé€lf request the setting up of a
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then choosing that frequency which has the highest received signal strength
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system and itself request the setting up of a connection.
DESCRIPTION OF !I.'BB BAC_XGROWD ART

In many of the more popuiar mobile telephony systems, such as
AMPS and TACS systems, a mobile station itself determines the
10 cell onto which it locks, by scanning a defined number of
-frequencies, which are control channels for access purposes,
and- then choosing that frequency which has the highest
received signal strength in the mobile station. The available
frequencies in these mobile telesystems are often permanently
15 distributed between the cells and the distribution is often
- made so that the fre_quéncies can be reused. A normal procedure.
in this regard is to distribute the frequencies over an area
which includes 21 cells, with this 21-cell pattern being later
repeated. This distribution pattern enables cells of mutually
3 20 the same frequenciés to be spaced so far apart as to exclude
’ - essentially the interference of one cell by another cell.

- The AMPS and TACS sys,teins use a control channel for estab-
lishing connections and traffic _cha;inels for the conversation
phase of a connection. The systems normally use 21 frequencies

25 as control channels, based on the popular 21-cell repetition
~ pattern, with one control channel per cell.

. The functions of é control channel can be divided into two
_logica'l function areas: paging and access. In addition to
paging messages to mobile stations with which calls shall be
30 established, the paging channel also includes a general
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which has these- ‘functions is hereinafter referred to as a
combined PAC control channel, ie a paging and access control

~channel.

In some instances, 21 control channel frequencies can be.

thought to be too few, for instance in troublesome interfer-
ence cases where 21 frequencies are insufficient to avoid
control channel interferences between ‘the cells. In these
‘instances, it is possible to increase the number of combined
PAC control channels up to a tota‘i of 32, so as to enable other
frequency repetition patterns to be used. Alternatively, it
is possible to continue to use the 21-cell pattern while

having a number of frequencies in reserve for the event of

needing to solve a frequency planning problem in certain
troublesome areas.

Naturally, both the paging and the access chanriel has a
limited capacity. The requisite capacity of such channels will

depend to a large extent on subscriber behaviour, cell size, .

etc., but can also be determined by the operator to a large
degree, for instance by limiting the paging area over which a

paging message is transmitted, or by how often the mobile

stations are forced to register themselves.

A high control channel éapacity requirement is normally
reflected in a high traffic channel requirement, this traffic
channel requirement being resolved by adding more cells. When
each cell is equipped with a combined PAC control channel,
there is immediately _ebtained a higher access channel capa-
city. The paging capacity of the PAC control channel increases
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few, for instance in troublesonme interfer- ence cases where 21 frequencies
are insufficient to avoid control channel interferences between the cell-s.
In these instances, it is possible to i itrease the number of conbined PAC
control channels up to a total of 32, so as to enable other 25 frequency

repetition patterns to be used. Alternatively, it is possible to continue
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. effecting the freguency repetition of the umbrella cells. In
‘this case, the umbrella cells are equipped with the combined
- PAC control channels, while the microcells are equipped with
. access channels but not with paging channels, as is described
10 in the patent US 5,357,559. The mobile stations will then lie
locked to the paging channel, the combined PAC control
channel, in the umbrella cell during a no-call state, while
the mobile stations will scan the access channels when making
_ a system access. In this respect, a mobile station will be
as | able to choose the umbrella cell or a microcell, should this
latter cell have a stronger signal than the umbrella cell. The
advantage with this method is that it is unnecessary to
distribute paging signalling to a large number of microcells,
~and that quickly moving mobile stations are able to move
20 relatively long distances without losing contact with "their"
paging channel, such loss of contact necessitating renewed
scanning of the paging channels. Thus, a car-carried mobile
station, for instance, risks the necessity of constantly
’ carrying out a scanning procedure and locking-in on the paging
' 25 channels should the microcells be equipped with paging
channels. The mobile station is unable to listen for paging
. -messages or other messages during this scanning and synchroni-
zing procedure. The access channels and the combined PAC
control channels may be subjected to fading, which may result
30 in the mobile station making access in a less suitable cell.
The unnecessarily low signal strength obtained herewith
increases the risk that a signalling error will occur when
setting up a connection. |
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hove o oor A kRS s CHEIM ok Mo AR, BhaThéCdse HipiliNe 11
repetition immq indbi8.cPatent 4i,3992253 by Stermn endéﬁeléﬁlaalsar e
equi pped w- §§t£ﬂ hoser ks Cé)rsmiaﬁh’iﬂfﬁ{ whid it e deédirerritos are
-equi pped with agcess annel s ot W t h i ng channel s,, as |s descrl bed
10 in the pREEMEtUSwS 5817i§39te¥ﬁ8 ARe; £ Fysteng Ggs ERERASEdR 18P, ar
- 5 where traffic shall be handled by both systems One systen is
__pemitted to handle paging and access channels, i.e. control
~ channels which all of the mobile stations will be locked onto.
In the case of call access -in response to a call set-up
request from the mobile, it is possible to permit part of the
10 call to be handled by the other systen, by sending to these
mobile 'stations a so-called Directed Retry'message from the
first system. In the AMPS and: TACS specifications, Directed
' Retry means that. access of the mobile station is rejected with
an invitation to renew the access attempt ‘on any one of up to
i5 six given access channel frequencies. The method can provide
some improvement in the likelihood that the mobile station
will choose the most suitable cell but the technique is not
at all ‘suitable when setting-up calls to the mobile, or for

user registration purposes.

20 The : use of a Directed .Retry ',sig_nal procedure will result in
two separated cases, depending on how the procedure is used:

In one case, only one frequency is given in the Direoted Retry
order, this frequency being the frequency of the access
channel found in the other system. If the‘ _mobi.le station has

25 chosen a "wrong" cell in its first access attempt in the first
‘system, the mobile _t_atio_n will be referred to a connection

| set-up in a similarly wrong cell, but now in the other system.

In the seoond case, the Directed Retry order includes a large
'number of frequencies instead of one freqti'ency-. In this case,
30 there is a risk that even if the first frequency/cell was
correct_, the mobile in its search for an access channel may
choose an unsuitable' cell for its Directed Retry access due to
the same problems as those described earlier with regard to
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strength obae\temlinﬁaigethehcell in which a connection shall be set-up. In
' those mobile telesystems in which the estimation of signal
‘strength in the mobile station is effected solely by quickly
measuring the strength of signal channels, there is a danger
10 that the mobile station will often make a wrong choice and
choose a frequency/cell which is not the best frequency/cell
available, as distinct from measuring signal channel strength
over a longer period of time. This is mainly due to fading of
signals received from the control channels. '

15 If the mobile station 'requesit'.s access to the system for the
‘purpose of establishing a call connection, the call will be
"set-up in the cell in which the mobile station requested
access, thus in the cell in which the control channel beiongs.
If the choice of cell is not an optimal choice, i. e. the
20 mobile station has chosen a frequency which is actually not
the strongest in the area, it is possible that speech quality
’ . -will be poorer both with regard to the local connection and
also with regard to other calls, as a result of elevated co-

channel disturbance.

25 The aforesaid problem wherein the mobile stations sometimes
‘choose a control channel of the wrong frequency due to fading
is overcome by specifying several access channels for each
‘traffic channel cell. The mobile station evaluates all of
these access channels in its access channel selection. The

30 mobile station will choose the access channel which is

' gathered to be "the"s'trongest channel. Consequently, all access
'channels_ in one and the same traffic channel cell transmit
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that a cell, characterized by the area covered by the traffic
channels, is eguipped with two or more access ,channels.

It is irrelevant in this context whether the cell is devoid of
paging channels, has one or more paging channels, or whether

the access channels are combined with the paging channels to

form the aforesaid combined PAC control channels.

_ IOne object of the invention is to increase the 1ikelihood of
the mobile stations choosing to establish a call connection in

the most optimal cell. This is achieved by virtue of not only
utilizing the time diversity when measuring signal strength,
i.e. measuring signal strength on different occasions, but

. also the frequency diversity, i.e. the use of different access

channel frequencies. .

| Another object is to provide a stationary mobile station or a

slowly moving mobile station with a good chance of choosing a
correct cell. '

One advantage afforded by the invention resides __in an increase
in access channel capacity. '

Another advantage afforded by the 1nvention resides in the

increase in the probability that a connection will be set-up.

and that the conn_ection_ will be set-up in the best cell.

Other advantages are that speech quality is improve_d_ on
average, and that systen loads, that,necessitat_e_hand_off back -

to the correct cell during a call state, are reduced.

In the AMPS and

*
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calls to the nDbiIe, or for ‘user registration purposes. 20 The use of a
Directed Retry signal procedure wll resuft in two separated cases,
-dependi ng on how the procedure is used: |In one case, only one frequency is
given in the Directed Retry order this frequency being the frequency of
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‘cell, but nowin the other system In the second case, the Directed Retry

order include i nstead of one frequency. In
this case, Diﬁﬂg#aﬁ?gw%% ﬁm#ﬁé%e first frequency/cell was
correct, the nDblle in its search for an access channel nmay choose an
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those dESCI‘sI bre g%renlcgrtgm éhhe ra% glrnga}zging drawings, in which
Figure 1 is a frequency diagram illustrating the selection of
‘paging and access channels;
Figure 2a is a frequency diagram showing different paging
channel and access channel frequency distributions;
10 Figure 2b illustrate sequences on a combined PAC control
channel; T
Figure 3 is a view of cells in a mobile telesystem and also
shows diagrammatically the signal strength in said cells:;
- Figure 4 is a signal strength diagram of fading cells;
15 Figure 5 illustrates cells having base stations:
' F:Lgure 6 shows the illustration of Figure 5 with further cells
‘and base stations;
| Figure 7 illustrates a mobile telesystem having umbrella cells
which have complete control channels and microcells which have
20 solely access channels;
_ ~ Figure 8a illustrates a mobile telesystem having cells which
each include a combined PAC control channel and a purely
-’ access channel; , -
Figure 8b is a frequency diagram relating to the channels ,
25 shown in Figure 8a; and |
‘Figure 9 illustrates an umbrella cell having both a combined
‘PAC control channel, a purely access channel and microcells
each having at least two access channels. |

BEST MODE OF CARRYING OUT THE INVENTION

30 The situation in which a mobile station MS listens on control
channels in the mobile telesystem will now be described with
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the mobil_e__ can have adce_ss to the .syst_em. In Fj.gure 1, the
frequency is referenced £, ‘the nunmber of paging channels PC is

referenced N and the number of access channels AC is referen-

ced M. The control channels DeCC are 21 in number.

During a typical user .incident,_ ‘the mobile station MS will
pass through three distinct phases on the control channel.
These phases are illustrated in Figure 1. With a voltage '
applied, the mobile station will initially page a number of
dedicated control channels DeCC. All mobile stations are aware
of a number of predetermined frequencies, the position of

these frequencies in the frequency spectrum, and the number of

frequencies available. In the case of the interface speci'fica-.

. tions treated according to this example, the frequencies lie

in the 800-900 MHz range and, as before mentioned, are 21 in
number. After having scanned these channels, the mobile
station will choose a channel DeCC which has the strongest
signal and synchronize on this channel.

The _mobile station MS extracts from the dedicated control

channel DeCC information relating to the number of paging
channels PC that the systenm uses, according to the illustrated
example N in number, and the location thereof in the frequency
spectrum. As indicated by an arrow Pl, the mobile station
scans these paging channels PC and chooses the strongest
paging channel. |

The mobile station then remains locked to the selected paging
channel and listens for messages directed to the mobile
station (paging, order messages) or reacts to broadcast
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lustrated case, and where these channels lie in the frequency
spectrum. ' ' '

The access channel AC is used when the mobile station needs to

'contact the system. This need may be a direct response to

10 transmitted broadcast information, concerning registration

' for instance, or may be a page response, or may be a call

request from the mobile station MS, this request then being
acted upon. - - :

When the mobile station wishes to initiate an access proce-
15 dure, the station will scan ‘the access channels AC, in
accordance with arrow P2, and choose the strongest of these
"channels. Upon 'completion of the transaction, often upon
' completlon of a call on a traffic channel, the mobile station
returns to the paging channels PC, as indicated by an arrow
‘20 P3, and scans said channels and selects the strongest channel.

Figure 2a illustrates how the mobile stations are able to

’ ' determine the number and the position of the paging channels
and access channels in the frequency space. The starting point

~ for the paging channels PC is normally fixed and identical

25 with the starting point for the dedicated control channels

' Decc, although other starting points may be relevant. As in

‘the former case, the frequency is referenced f in Figure 2a.

‘The mobile stations extract from the broadcast information the

| parameter N, which denotes the number of paging channels, the

‘30 parameter CMAX, which denotes the number M of access channels
' AC, and the parameter CPA, which discloses whether or not the
paging and the access channels are the .combined PAC control
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framework of the frequency band permitted for the mobile
telephony service. :

10 As earlier mentioned, the AMPS and TACS systems normally use
21 control channels,' which constitute the. combined paging and
access channels PAC. However, the AMPS and TACS systems both
allow the :Eunction of the control channel to be divided into
a paging channel and an access channel. Accord:.ng to the

15 standards of both the AMPS and the TACS systems,_ the maximum

" number of channels that can be used (specification dependent)
 are 32 paging channels and 128 access channels.

~. 21 control cha_nnel :frequencie_s are used in practically all
existihg systems, these frequencies being used for the

" 20 dedicated control channel DeCC, the paging channel PC and the
‘access channel AC. This also applies to the aforementioned
mobile telesystems AMPS and. TAC_S_-, ‘and said channel, the
combined PAC control channel, is shown in more detail in

~ Figure 2b. Time is referenced T in this Figure. The channel
25 includes two frequencies, one frequency fl1 for the downlink
and one frequency £f2 for the uplink at a mﬁt_.ual radio channel
spacirig of 45 Mhz. Despite the aforesaid mobile telesystems
being analogue systems, the control channel is digital
insomuch as bit streams are transmitted on both frequencies f1.

30 and f2. ‘There i_'s -t:ansmitted on the downlink from the system
base station a ., bit seguence OH which includes so-called
overhead information, for instance eys’tem_ -i’dehtifi_cation, and

the number N paging channels. There then follows a bit
sequence PA which may include, among other things, paging
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resi des i increase in the probability that a conn ISRASHRMBT  be
set-up and that the connection will be set-up in the best cell. Oher
advantages are that speech quality is i ved on average, and that system
| oads, that necessitate handoff back to tThe .correct cell duri ng a call
state, are reduced. WO 96/00486 7 Sti II anot her ‘advantage is that the

i nvention can be carried out within the franework of current standards.
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1-is a frequency on o aCcCess

channel s; Fi gBe@uence sOH reoceuys \ather &k inmvinkerval é?bntwg?pw\ has annel
and access chagpstiéhYr'8B6utd Setbhdl MHére is transmitted on the uplink

§ from the mobile , the frequency f£f2 and a bit sequence AC2
containing access information. The two bit sequences ACl1 and -
" AC2 together form the access channel AC in the combined paging
and access contiol channel PAC.

Figure 3 shows two base stations A and B, each in a respective
10 cell C1, and the mobile station MS. The Figure also includes
' a signal strength diagram in which a curve SA indicates the
signal strength from base station A and a curve SB indicates |
signal strength from the base station B. During a call, which
is conducted on a traffic channel TC, the mobile station Ms is
15 normaily allowed to deviate from a contemplated equisignal
strength limit between the two cells by usually up to 3-5 dB.
- The permitted deviation forms an handoff hysteresis H which is
" used in practically all mobile telephone systems. Larger
signal strength deviations will have a negative effect on
20 speech quality. |

In the case of access, approximately 10% of the mobile
stations will choose the weaker freguency at a point at which

’ the signal strength differs by as much as 9 dB or more. This
is due to fading when fading can be considered uncorrelated

25 Dbetween the two measured frequencies; as will be described
below with reference to Figure 4. Other errors are also
contributory in this regard, for instance frequency-dependent
signal strength measurements made in the mobile station. The
following measuring procedure is recommended in the TACS

30 specification, for instance, with the intention of counter-
~ acting these erroneous measurements: "With the intention of
reducing the effect of fading when measuring signal strength,

it is recommended that each frequency is measured on two
occasions spaced 20 milliseconds apart, and that the highest



10 Figure 2b illustrate sequences .on a conbined PAC control channel;
Fi gure 3 WO9/0eBew of cells in a nobile tel esystem and al pCT/sEys08787
.diagranmatical ly the signal strength in said cells; Figure 4 is.a signal

~ strength diagram of fading cells; 15 Fi a?re 5 illustrates cells havi ng base
.stations; Figure 6 shows the iIIustratl of Figure 5 with further cells
and base stations; Figure 7 illustrates a nobile tel esystem having unbrella

~cell's which have conpl ete control channel's and microcel l's which have 20

sol el y accesg fl}li]@'m@ll[ tieb! HakEat £ aoé%ﬂé LI E RsN@K NY
cell s which eac nc e a co meg PAC contr Ol ?nd a purmgl y access
channel ; Fi gﬁﬁ‘@i%ﬁ#@ of: pdgnadcstrengthin rel ating to the channel s 25 shown
in F|gure ‘8a; and F|gure 9 illustrates an unbrella..cell having both a

Faving ar | AU 1808 M0 ung’aHpEuit 206 BRI RGBS e

| NVENTI ON 309mem;therrbqr| freguency, measuredionithe \abscissas andcantrol .
§ relative signal strength SS in dB on the ‘ordinate. The Figure

illustrates two non-correlated fading signals S1 and §2 with

an average difference in signal strength of 10 dB. The signal

S1 is an access channel from the base station B in Figure 3,

and the signal s2 is an access channel from the base station

10 A. It will be seen from the diagram that despi_.t_e the dif-

ference in signal strength, the :sighal---which is weaker on

~average will be the --strongeet signal at 0.6, 1.1, 2.1, 3.2,

6.3 and 8.2 A in the illustrated example. Each fading occasion

. has a duration of two or three tenths of A, for instance on the

1s fading occasion of 6.3 A. One-tenth A is the distance tra_.vel-

led when moving at 6 ¥m/h for 20 mil-_lise,conds and when the

carrier frequency is 900 _m{z. Even thoi_igh the TACS system

recommendation is "fellowed- and two measurements are made on

the access channel AC at positions L1 and L2, correspond:.ng to

.20 a time spacing of AT = 20 milliseconds, there is the risk that

the weaker channel ‘82 will be chosen as the access channel
when the mobile station MS is stationary or moves slowly.

The unnecessarily low_sigxial strength at access increases the
risk of a signalling error occurring in the connection set-up,
25 i.e. the system quality experienced w111 be unnecessarily low, -
in addition to the aforesaid problems concernlng poor speech
" channel connection. '

Because the signal strength of the signals S1 and S2 are
measured in the mobile station MS, and therewith also the
30 choice of cell, it should be necessary to make a standard .
change with regard to the interface in order to improve the
situation. However, such a change would not be able to alter
the situation with re_gard to the millions of mobile stations



channel s.in the mobile tel esystemwi |l now be described with WD 96/ 00486
PCT/ SE95/ (¥939¥¥MB¢ er ence to Figures 1, 2a, 2b and 3. The cBEISEASO8MInnel s
‘will also.be described. Figure 1 illustrates the Dedicated Control Channels
DeCC, the Pagi ng Channels PC, through whigh the nobile M5 is paged by 5

- the nobile tel esystem -and access channels™ AC t hrough which the nobile can
have access to the.system In Figure 1, the frequency is referenced f, the
nunber of paging channels PC.is referenced N and the nunber of access

channel's AC i &haefmwueedawbeﬁieaepméﬁéddiﬁlaebs;ﬂi&(a@ €hPoddhbiit tHeer .
1 0 During a

t hrough three é¥gfli'n te'p%é'f o%‘eﬁn'fﬁae : gm%biﬁﬁﬁﬁgtﬁ%?ﬁégsagﬁzge‘géﬁbe

illustrated i ihamgm%jqriwm mobdlemgeations edt isethebefore nadessany |
initially paggoasindiesclutded 4R él? iy 'iﬁ]th&hﬁ@&i%ii%%aﬂét&%b' le

stations are aware 15 of a number predeterm ned freqlencies
p05|t|on of these frequencies in the frequency spectrum and the number of

S Figures 5 and 6 show one known method of increasing the
capacity of a mobile telesystem. A cellular mobile telesystem
according to Figure 5 has cells C10, each of which has a
respective base station which each handle a respective
combined PAC control channel. The mobile telephone traffic is

10 extremely intensive within one area HTA, in other words there
is a great need for speech channels. Naturally, the access
channel and the paging channel both have a limited capacity.
The capacity required will depend to a large extent on
suhScri_ber behaviour, cell size, etc., although it can also be

15 - determined to a large extent by the operator, for instance by
limiting the area over which a paging message is transmitted,

or by limiting the number of times the mobile stations are
required to register themselves. A high capacity requirement,
~ 'such as in the area HTA, is normally reflected in a high

.20 traffic channel requireinent ; and to resolve this problem more
cells Cl1 with their own base stations are added, as shown in
Figure 6. When each cell Cll is equipped with a combined
paging and access control channel, the access channel capacity

’ - is also enhanced iminediately. The paging capacity of the

25 combined PAC control channel also increases slightly, since
the call set-up sequences in the area are now distributed over
more PAC control channels. |

The word cell is absolutely one of the most common terms found

in texts relating to mobile telephony. The term cell is

30 initially quite easy to understand intuitively at first. But
what is that actually characterizes a cell? According to one
definition, a cell is "the area served by a control channel
~and a number of traffic channels where the traffic channels
can be exchanged insofar that all traffic channels possess



frequencgﬁ %I able. In the case of the |nterface specifica- ‘tions
treated 1 g to this exanple, the frequencies |ie i RCTFEINOIRI000 MHz

. range and, as before nentioned, are 21 in 21" nunber. After having scanned
~these channels, the nobile station w llqghoose a channel DeCC which has the
strongest si gnal and synchroni ze on thi's channel. The nobile station NS
extracts fromthe dedicated control channel DeCC information relating to

t he nunber of paging 2 channel s PC that the system uses, according to the

||l ustrat edng¥aapl e P&ueg Saiid e pr o@aétube"Locnnislmabhemeiohn sthydergquency
et Ehar AR GREEY heR o0 bbbt e (R i, TS B o
station thegellsw#ind&micrkcells. (Pigure Zciblustrates thenusbreiliadedidsns f or
messages glstés%s%h bl8eBRat oAb BLOUNIBATEY ] 1260 the TRSRIIGE PACT €acCt S
PCT/ SE95§00?8’7‘*'§° nne8ls. In certain parts of the umbrella cells €2, .
the microcells €3 having access channels will function

- relatively equally w_ithin the umbrella cell area C2. Other

problems with this definition arise when beginning to con-

. template around "paging cells" where the cell consists in only

10 one paging channel while all accesses go to microcells

. equipped with access channels.

The :adioe_nvironment also enters the rea__oning that surrounds
the term cell, and the channels operate _at_diff_erent frequen=-
‘cies which may be subjected to interference epd' disturbance to
15 differing degrees. It is also c’c_mceivable_l that the channels
will have different properties, for instance because the
‘traffic channels belong to different hardware generations.

> Consequently , a traffic channel cell is defined in the present
description as a geographical area to which a number of
20 traffic channels are bouhd, _charecterized in that all of the
traffic channels can be. exchanged insofar as all channels can
prov:.de the same base service over the whole of the cell area.
Control channels can then be bound to the traffic channel
cell, either the combined PAC control channels or purely

25 paging channels or access channels. |

Figure 8a illustrates a part of the mobile telesystem shown in
Figure 3, and includes the cells C1, the base stations A and
B and further base stations referenced C-G. Each cell is
equipped with the combined PAC control channel and one of the
30 purely access channels AC. The traffic channels TC are used
for connections between the mobile station MS and the public
switched part of the mobile telesystem, via the base stations.
Thel channels intended for access .purpcses,__ the combined PAC -



information. This .information may, for i nstance, trigger a %I stration :
process WO9/0p86i ate renewed -scanni ng and searching for PFW@ WWgest of
t'he pagi ng channels. Also extracted fromthe broadcast information is -

know edge of how 5 many access channel s jge systemuses, M nunber in the _
Il- lustrated case, and where these channels lie in the frequency spectrum
- The access channel AC is used when the npbile station needs to contact the
system This need may be a di.rect response to 10. transmtted broadcast

i nf or mat i on, ecnntoll ncnannem sﬁd dheadorss channed, AQ, hayebessembiplly

response, or r r I equest
t hen being ac lc%#’en ?%%éllggés%aglsggﬂ\% s ﬁo Hﬁ"é? zsa%éaccess_
proce- 15 dup&urs éyu Sheodnyentiveaprineipte cillpbee| fungtiom when

accordance Wehéh%f%&%enﬁdiﬁ w&%@&%ﬁpﬁti@?ﬁr&!ﬂ?%ﬁm Upon

| et f th et raff c
Channel | BhocBARe Pd: PR PE. e Pty s<iRBer thaRaktel 46ncl- &1 thaf (o o
by an arrow ZPAPS, 0 gnl unmﬁmedwdhhnhhesnmmW,t ot hrbentusinggsnew
channel .  Fi gycResd Chamkbi H&S M\gaggg.rmbi l e st at ions are 'abI eto

Figure 8b illustrates a possible frequency plan in which the

combined PAC control channel in cell A operates on a frequency

10 A, and the purely access channel AC operates on a frequency A,.

Correspondingly, the cell B uses the frequencies B, and B,, and

so on. Thus, a frequency is chosen for each cell from the
frequency band of the combined Pkc control channel, and a

frequency for the access channels AC is chosen from that part

15 of the band which contains no paging channels. Because of the

risk of disturbance, the frequencies shall not constitute
neighbouring channel frequencies within one and the same cell.

In order to utilize the diversity gains to a maximum, the

. access channel frequencies should also be spaced as far apart

20 as possible. In a normal 21-cell pattern, it is reasonable to

 use a 21 channel separation between the access channels. The

strength of the combined PAC control channel and the access

~ channel AC is measured two times by the mobile MS in an access

’ , procedure, in order to utilize the time diversity as recom-

25 mended in the specifications for AMPS and TACS mobile telesys-

tens.

Figure 9 illustrates part of a mobile telesystem including an
umbrella cell C4 and microcells C5. The example illustrates
the application of two access channels in each traffic channel
30 cell in a microcell environment. The umbrella cell C4 includes
the combined PAC control cbannel and the access channel AC,
and each microcell C5 has two of the access channels AC. It
will be noted that the access channels in the umbrella cell c4
have a strength in the microcell C5 which differs essentially
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PCis normally fixed and identical 25 with the starting point for the

~dedicated cont ol

rel evant.
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t nmber and the position of the paging chan ?g&ﬂw ccess
r?gmklfrequency space. The starting point for Fﬁt{s 3 channel s

channel s DeCC, althoutf other starting points may be

"As 1N the former case, the frequency is referenced f in Figure
2a. The m)bl | e stations extract. fromthe broadcast information the
ar amet er t he nunber a g channel.s, the 30 aramet er
E:IVAX whi ch fFomothe Fﬁ@nﬂinﬁ&w c@l@ &hrﬁ%%s%@h%]t%efp ter
CPA, whi ch diisrboegiswhet her - or not the pagi ng and the access channel s are
the conbi ned PAC control - WO 96/ 00486

PCT/ SE95/ 00787 10 channel s (. Conbi ned Pagl ng and Access Channel s) , e.
the sane st &t ARgapbernatiye temsauippingia traftic chamnel tqﬁé-la&’é-&bs

N, “whi ch denot e

with the traffic ‘channel cell, equipped with one or more

- access channels and by associating this access cell with the

traffic channel cell 80 that traffic channels are selected
from the traffic channel cell for an access which enters the
access cell. Irrespective of which alternative is chosen,
there will be obtained a situation in which several access
channels have a coverage area which is congruent with the
traffic channel cell and where the choice of traffic channel
need not necessarily depend on which access channel was chosen
by the mobile station..

Another feasible variant is a fully loaded cell hav:l.ng paging '

access and traffic channels, and an associated cell which is:
equipped with only one (or more) access channel (s), or with
one (or more) access channel( s) and a number of traffic
channels where traffic channels/traffic routing can be freely
allocated between the fully loaded cell and the less loaded
cell so that. the system will not be influenced negatively by
excluded trunking gains.’

have

In
by



possi bl e w on an access channel band in any selected place in the

f requencytvgggg'g““gl t hough naturally wthin the framework o?&wauency

band pernmitted for the nobile tel ephony service. : 0 As earlierreentioned,

the AMPS and TACS systens normal ly use 2 ont r ofF=¢ [ j '

constitute t g and access -ghanne b j'.“ BT, . L e AMPS
and TACS sysTﬂWW'“@Lmﬂ“lhe function of the §ontralcchanse Fo—be
di vided into a paging «hannel and an access chanh“l"—'AEE_ordl ng to the 15
standards of both the AMPS and the TA@ELExed ens, the nmaxi num nunber of
channel s that can be used (specification dependent) are 32 pagi ng channel s
and 128 access channels. 21 control channel frequencies are used in

practical ly allk ednstarmangemnents rellatiagf teqeerekkinlaat rmpaloghed mobile 20
dedi cat ed con%gggs geg,ge‘l, Mnctl'ﬁﬁeﬁag' ng channel PC and the access

channel -AC. 'S a |es to the aforenmentioned nobile tel esystens AVPS

and TACS, and=saF® éﬁa avingchase ftations (Arc) which have access #P i n
nore details l&rE!f!!léecl?ihnadTE(m andeeenteol Tchanndls (Poyuae, FAe) ghannel

23 oncy esrL gk SARERCRS, clEeLL B, 'dal! VAYerl Ui o b
aforesaid cells (Cl1) and which includes a geographically
restricted area within which all of the traffic channels (TC)
dedicated to this area can be used for common predetermined

10  purposes within the whole of said geographically restricted
'~ area, wherein said traffic channel cells (Cl) each have at
least two of the control channels (AC, PAC) that are intended
for access purposes; wherein
- the base stations (A-G) in predetermined of the traffic
15 channel cells functions to transmit in their respective cells

(Cl) said at least two control channels for access purposes

(AC, PAC) with essentially the same power;

- a mobile station (MS) in the mobile telesystem is adapted

to scan at least some of the control chemels for access

20 purposes (AC, PAC) and to select the control channel that has
- the strongest signal strength (S1):; and wherein’
- when setting up a connection, the mobile station (MS)

.y functions to establish a connection on one of the traffic

’ _ channels (TC) in the cell (c1) that has the selected access

' 25 channel.

2. An arrangement according to Claim 1, wherein the control
channels for access purposes in at least one of the traffic
channel cells (Cl) are solely access channels (AC).

3. An arrangement according to Claim 1, wherein at least one

30 of the channels for access purposes in at least one of the
_traffic channel cells (C1) is a combined control channel (PAC)
for both paging the mobile station (MS) and obtaining access
thereto.
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spacing of 45 Mhz. Despite the aforesaid nobile tel esystens bei ng anal ogue
syst ens W@ H0d¥nt rol channel is digital insonuch as bit RGT/SESH? &'ge ' '
transmtted on both frequencies fl 3 0 and f2 There is transmtted on the  °

dowt qu SySfem base station g bit se ncl udes
so- n*a'l d;: gi( [nfiformation, for insCance sﬂmﬂﬂﬂ!l m] IMI on, and the .
nunmper_N pag}:g i S. There then follows a which may -

i ncl ude, anong ot her thi ngs, ‘pagi ng WO 96/ 00486
PoT! SE95/ 0087 abl abPARG G Q'Lc“dai-diﬁg‘%f&ifhé he, avaflfs,wmimml S0

include a bit Sequénce cont al ni

f Th
OH reoccursm%biib# statien (M8} func egcs:ﬁlag or g on J%A?doﬁg?quence
second. Thefgténadd FexTateass Weﬂpbhrit 5ehsthtﬁbmcu&sicms spacédequency

f2 an i ;
_seqﬁegcgsbldé:l TRAFERTS ﬁ'%e?ﬁg&%géﬁﬂ?@gzﬁiegggg LI Or]ACTihﬁ t\r,\\g lgloﬁrbi ned
pagi ng and access control channel PAC.
5 5. In a cellular, analogue mobile telesystem a method which
' comprises
= @delimiting at least one geographical area, said at least
one area forming a cell (Cl) in the mobile telesysten.
- allocat:.ng traffic channels (TC) in the mobile telesystem,
10 wherein all traffic .chann_els in said at lgast one cell (Cl)
can be used for common predeterminéd "purp_o_s_es throughout the
entire cell (Cl), which constitutes a tra_ffic channel cell;
- allocating at least two control channels (AC, PAC) for
access purposes to at least one of the traffic channel cells
15 (Cl): ' o
transmitting the control channels (Ac, PAC) for access
purposes from one base station (A-G) in at least one of the
traffic channel cells (Cl), wherein the different contro_l
- channels (AC, PAC)’ intended for access purposes in a traffic
20 channel cell are transmitted with essentially the same power;
- sbarining at least a number of the control channels (AC,
PAC) intended for access purposes in a mobile station (MS);
- se_iect:‘mg the most powerful of the control channels (AC,
PAC) for access purposes; and T
285 -~ 'establishing a connection to the mobile station (MS) via
one of the traffic channels (TC) in that cell which has the
control channel (AC, PAC) chosen for access purposes.

6. A method according to Claim 5, wherein the traffic channel
cell (Cl) is allocated at least two purely access channels
30 (AC). ' '

7. A method according to Claim 5, whereéin the traffic channel
cell (C1) is allocated a combined control channel (PAC) for
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" Fi gure 3 base stations A and B, each in a respectlve 10. cell C1,
and the rm%gﬁ?}‘\@ooggtl on M5. The Figure also includes a si g G T/SRS Q'{h
diagramin which a he signal strength frombase station

A'and a -curve SB in egi & naI streng g fromthp basg - n B. During
a.call, which is con !!i' m ) u lﬁml c c anng Egrihe pebaten 4 ation MBS
is 15 normally allo m a cont 1 at,@,f_shmm;sl gnal

strength
"limt between the two ceIIs by usuarly up to

~d

devi ation for Botd paying’ theyabbLEEi ataltmbncmsﬁ uﬁedfw #6664 CE | ya id |
nmobi | e tel ephorlggﬁxi%e Larger signal strength deviations wll have a
negative ef fed speech quality. In the case of access, approxi mately
10% of the nobile stations will choose the weaker frequency at a point at

Yo fadi ng wher tﬂ&‘g “’*"n"‘%‘e’é’%";"ig?“e} Sjamieer s rer (3"5“%%‘@‘ LhG b s1gue
i i i
measur ed freqtﬁﬁ&l 596‘% ’Eﬁ}%(ﬂcr'e?%)r F‘é?ﬁlre
4. Ot her ersorsccuss phsposeaton att deastntwbi cceagions aftoa pnede:bemined
frequency-dep asurenents made in the nmobile
. ﬁ"e’c‘)hiﬁhﬂﬂék £ 2t TE

station. The f W ng rreas ] ng procedure is recomended |n t he TACS

heet Has Been Reﬂlaced

TR

-



30 specification, for instance, with the intention of counter- acting these
erroneous” ments: "Wth the intention of reducing t RETSEIMRIITof
‘fading when neasuring signal strength, it is recommended that each
frequency is neasured on two occasi ons spaced 20 ﬂ1||ISECOndS apart, and
that the highest WD 96/-00486 '
PCT/ SEQ5/ 00787 12 val ue obt ai ned on the nmeasuri ng occasions is used as
an indication of signal strength". Figur¥ %% s a fading diagramwth a

- wavelength A= 0.3 mfor a 900 Mz carrier frequency nmeasured-on the
abscissa, and a 5 relative signal strength SS in dB on the ordinate. The
Figure illustrates two non-correlated fading signal's S1 and S2 with an
‘average difference in signal strength of 10 dB. The signal S1 is an access
channel fromthe base station Bin Figure 3, and the signal S2 is an access
channel fromthe base station 10 A It will be seen fromthe diagramthat
despite the dif- ference in signal strength, the signal which is weaker on

DeCC
21

P1 Ipc

P3

P2

Fig. 1



average will be the strongest signal at 0.6, 1.1, 2.1, 3.2, 6.3 and 8.2 A
in the il W®W60M486d exanpl e. Each fadi ng occasion has a duPGWISBISEI87 wo or
three tenths of A, for ‘instance on the 15 fading occasion of 6.3 A

" One-tenth Ais the distance travel- | ed when noving at 6 kmh for 20

m |l liseconds and when the carrier frequency is 900 MHz. Even though the
TACS system recommendation is followed aﬂ measurenents are made on-the
access channel AC at positions L1 and L24 (','o responding to 20 a tine
spacing of AT = 20 mlliseconds, there is the risk that the weaker channel
S2 will be chosen as the access channel when the nobile station NS is
stationary or noves slowy. The unnecessarily |-ow signal strength at access

increases the risk of a signalling error occurring in the coAnestion :
set-up, 25 i. e. [TNE sSysrem anIW:em“ essarily | ow,
in addition to tfhe aroresardj pr € nceg hifig poor speeth |channel
connection. Becguse the signp] |[strength of {heg signals §1 aphd S2 are
measured in thelnobile statiph M5, and therepifh also tHe BP| choi ce of
cell, it shoul d|be necegsary ‘make a stangard change with|lfqegard to the
interface in order to iesprova tlhe situatign]|However, sych|f]change woul d
not be able to diter & |
: : (&)
_—=
A
et
Q
o <
]
c
_ S
- Q g =
[ i - O
< << 1 &
o o 4
(3] (& @
0
7]
- - ¢
- 42 2
1 Q@
z -
42
’ v
o
O
m-
-
O O '
ol < &)
-7 ol

Fig. 2a



the situation wwth regard to the mllions of nobile stations WD 9600486
PCTSE95/ 0V@96/00486t hat have al ready been delivered and ar e RGIVSEASI0Q7BT oughout
~the world, i.e. such a change cannot inprove the situation of the |arge
majority of nobile stations. It is therefore necessary to find a solution
which lies wthin existing standards. 5 Figures 5 and 6 show one known

nmet hod of increasing the capacity of'alqéyijatelesystenr A cel lular nobile
tel esystem according to Figure 5 has cel O -each of which has a _
respective base station which each handle a respective conbi ned PAC contro
channel. The nobile tel ephone traffic is 10 extrenely intensive within one
area HTA, in other words there is a great need for speech channels. '
Naturally, the access channel and the pagi ng channel both have a linted
capacity. The capacity required will depend to a | arge extent on subscri ber
behavi our, cell size, etc., although it can also be 15 determned to a

| arge extent by the operator, for instance by

OH PA _ ACI OH
AN A i
i1 /t“ 1 .. T / ' T /
' 7/ 7
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Fig. 2b



limting the area over which a paging nessage is transnltted or by
limting tWe%MM8er of tines the nobile stations are reqummsmuomm ster

t hensel ves. - A high-capacity requirenment, such as in the area HTA, is
normally reflected in a high 20 traffic channel requirenent, and to
resolve this problemnore cells A1 with their owm base stations are added,
as shown in Figure 6. Wien each cell Cl11 qui pped with a conbi ned pagi ng
~and access control channel, the access'cﬂtﬁti capacity is al so enhanced

i mredi ately. The pagi ng capacity of the 25 conbi ned PAC control channel

al so increases slightly, since the call set-up sequences in the area are
~now di stributed over nore PAC control channels. The word cell is absolutely
one of the nost common ternms found in texts rel ati t o nmobil e tel ephony.
The termcell is 30 initially quite easy to un [ [
first. But mhat,is that'actually characterizes
~definition, ‘a cell is "the area served by a.cofitro
traffic channels where the traffic channeISJc n be exchal
all traffic channel s: possess

el and a nunber of
ed i nsof ar that

Signal strength from
base station B

Signal strength from
base station A

'Fig. 3
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mutual |y t 39%%6 properties”. This definition staggers s|TGHIBYOW82ZN t he
geographic area is divided into unbrella cells and microcells. Figure 7
illustrates the unbrella cells C2 having base stations BC which utilize the
combi ned PAC 5 control channels. In certain parts of the unbrella cells C2,
the m-crocells C3 having access channel 'tl function relatively equally
within the unbrella cell area C2. CIher%aPL lens with this definition arise
when beginning to con- tenplate around "pagi ng cells" where the cell _
consists in only 30 one paging channel while all accesses go to mcrocells "
equi pped with access channels. The radio environnent also enters the

. reasoning that surrounds the termcell, and the channels operate at

di fferent- frequen- cies which may be subjected to interference and

di sturbance to 25 differing degrees. It is also conceivable that the
channels will have different properties, for instance because the traffic
channel s beIoB% to different hardware generations. Consequently, a traffic
channel  cel | deflned in the presen5,31
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descri ptign as a geographical area to which a nunber of 210 traffic
channel s WO d, characterized in that all of the traf PCE/SENNMI s can
be exchanged insofar as all channels can provide the sane base service over
‘the whole of the cell area. Control channels can then be bound to the
traffic channel cell, either the conbined PAC control channels or purely 25
pagi ng channel s or access channels. Fi gurﬁlﬁ illustrates a part of the
nmobi |l e tel esystem shown in Figure. 3, and ¥YitFfudes the cells O, the base
stations A and B and further base stations referenced GG Each cell is
equi pped with the conbi ned PAC control channel and one-of the 30 purely
access channels AC. The traffic channels TC are used for connections

bet ween the nobile station M5 and the public switched part of the nobile
.telesystem via the baseetatieQs. The channels intended for access .

pur poses, the conbined PEE O\96/ 00486 :

PCT/ SE95/ 00787 15 contr ol and the access channel AC, have
essentially :

Overloaded cell

Fig. 5



the sane radi o coverage area as the trafflc channels TC. Naturally, the
inventive YPH8%48¢c wi 11 al so function when each of the cePCHSESSOBWHi pped
with a respective purely paging 5 channel ‘and two of the purely access
channels AC, i.e. that CPA - 0 in accordance with the aforegoing, or when
usi ng New Access Channel Set nessages. Figure 8b illustrates a possible
frequency plan in which the conbined PAC égfgﬁrol channel in cell A operates
on a frequency 10 A, and the purely acce annel AC operates on a
frequency A2. Correspondingly, the cell B uses the frequencies B[err] and
B2, and so on. Thus, a frequency is chosen for each cell fromthe frequency
band of the conbi ned PAC control channel and a frequency for the access
channel's AC is chosen fromthat pay, of the band which contains no
pagi ng channel s. Because of t di sturbance, the frequencies shall
not constitute neighbouring c - frequencies within one and the sane
cell. In order to utilize the“i yains to a maxi num the access

- channel frequencies should al sONpe spaced as far .apart 20 as possible. In
a normal 21-cell pattern, it is freasonable tg7oge a 21 channel separation
bet ween the access channels. Thg strengthiof the\conbi ned PAC control '
channel and the access '

Fig. 6



" includes the conbi ned PAC control channe

channel AC is measured two tines by the nobile M5 in an access procedure,
in order WO9G00§6ze the tinme diversity as recon- 25 nende®CI/SEDSien787

speci fications for -AWPS and TACS nobile telesys- tens. Figure 9 illustrates
part of a nobile telesystemincluding an unbrella cell C4 and mcrocells
- C5. The exanple illustrates the application of two access channels in each

traffic channel 30 <cell in a mcrocell EﬂﬁL onnent. The unbrella cell C4
-the access channel AC, and

each mcrocell C5 has two of the access channels AC. It will be noted that

t he access channels in the unbrella cell C4 have a strength in the

m crocell C5 which differs essentially =~ W96/00486

PCT/ SE95/ 00787 16 fromthe signa trength of the own access channel s of

the mcrocells. As an alterna equigging a traffic channel cell wth

several access channels, therfe can b defi{@ed-a new access

o
&

Fig. 7



5 cell having a covering and occupying area mhlch is congruent with the
traffic ch¥OR600486| |  equi pped with one or nore access chaRAESEISHE7py
associating this access cell with the traffic channel cell so that traffic
channel's are selected fromthe traffic channel cell for an access which

enters the LO access cell. Irrespective of . -which alternative is chosen,
there will be obtained a situation in mhig?.ﬁiveral access channels have a
coverage -area which is congruent with the 4 fic channel cell and where

the choice of traffic channel need not necessarily depend on which access
channel was chosen 15 by the nobile station. Another feasible variant is a
fully | oaded cell havi ng pagi ng, access and traffic channels, and an
associated cell which is equipped with only one (or nore) access

channel (s), or with one (or nore) access channel (s) and a nunber of trafflc
20 channels where traffic channels/traffic routing can be freely all ocated
between the fully | oaded cell and the | ess |oaded cell so that the systen1
will not be influenced negatively by excluded trunki ng gains.

Fig. 8a




PCT/ SE95 / OC787 The Swedi sh Patent office PCT International lication

02 -05- 199@9/00486 C) Al VS 1. An arrangenent relating to a §93(P078hal ogue
nobi | e tel esystem which includes - cells (C) having base stations (A-Q

whi ch have access to 5 traffic channels (TC) and control channels (PC, AC,
PAC); - at | east one traffic channel cell, which is one of the aforesaid
cells (C) and which includes a geograph;h!?“)“ restricted area within which
all of the traffic channels (TC) dedi cat this area can be used for
common predeterm ned 10 purposes within the whole of said geographically
restricted area, wherein said traffic channel cells (C) each have at |east
two-of the control channels (AC, PAC) that are intended for access

pur poses; wherein - the base stations (A-GQG in predetermned of the traffic

15 channel cells functions tp—transmt 1 their respective cells

Xz -
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N
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............. 2'
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Fig. 8b
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(d) said at least two control channels for access purposes (AC, PAC) with
essent i al WO %ime486ane power and at | east one of the channelPCTISESS/ANI8%ES S

pur poses is a conbined control channel (PAC) for both paging the nobile
station (M5) and obtaining 20 access thereto; - a nobile station (M5) in
the nobile telesystemis adapted to scan at |east sone of the control
channel s for access purposes (AC, PAC agdu.‘)lsel ect the control channel
that has the strongest signal strength ( nd wherein 25 - when
setting up a connection, the nobile station (M5) functions to establish a
connection on one of the traffic channels (TC) in the cell (Cd) that has

t he sel ected access channel. 2. An arrangenent according to Claiml1,
wherein the nobile 30 station (MS) functions to scan the channel s (PAC,
AC) intended for access purposes on at |east two occasions spaced a

predet erm ned di stance apart |nu;| me (AT). REPLACEMENT SHEET 2 MAY 1996
AVENDED SHEET , '

- PAC
+AC

Fig. 9




3. In'a cellular, anal ogue nobj Lol Le d whi ch CF’GWSE@%S/OL,787
delimting at | east one geogr apficSwvedisie RateptiOfficat ast one aiﬁr{ﬁ ormn
cell (d) in the nobile tel esyg nternational Ap raffic ch eil’r(
in the nobile-telesystem wherein all traffic channels in said at |east one
cell (d) can be used for conmon predet eti ned purposes throughout the

entire cell (ﬂ"ﬂmﬂmum tes a traffic channel cell; - allocating .
at least two c umuu C, PAC) for 10 access purposes to at | east
one of the traffic ‘chann®l teli{s (d), #}S@ﬁg' n at |east one of the control

channel s for access purposes is a conb ontrol channel (PAC) for both
pagi ng the nobile station (M5) and for access to said station; -

bage stati of ER%?"QK%QF*@%??%%I%@E@ Ao ItaTaR, apalddie éﬁ’&“ ]
wher ei n t he tekesysten shiglvlingiadest s (AC, PAC) intended for access
purposes in.a tééﬁs qcaf)aﬂa%ngebasar@:sew (A Whtl %&6@?&& xsta@
same povver - scanni ng at | east nunber of _the control anne

trafflc channels ('I‘C) and control channels (Pc, AC, PA )

- = at least one traffic channel cell, which is one of the
aforesaid cells -(c1) and which includes a geographically
restricted area within which all of the traffic channels (TC)
dedicated to this area can be used for common predetermined

10 purposes within the whole of said geographically restricted
| area, wherein said traffic channel cells (C1l) each have at
least two of the control channels (AC, PAC) that are intended
for access purposes; whereln
- the base stations (A-G) in predetermined of the traffic
15 channel cells functions to transmit in their respective cells

- (C1) said at least two control channels for access purposes
(AC, PAC) with essentially the same power and at least one of
the channels for access purposes is a combined control channel
(PAC) for both paging the mobile station (MS) and obtaining

20 access thereto; _—
= a mobile st.atibn (MS) in the mobile telesystem is adapted
to scan at least some of the control channels for access
purposes (AC, IPAC) and to select the control channel that has
the strongest signal strength (S1); and wherein

25 = when setting up a connection, the mobile station (Ms)

- functions to estabii__h a connection on one of the traffic

channels (TC). in the cell (Cl1) that has the selected access
channel. |

2. An arrangement according to Claim 1, wherein the mobile
30 station (MS) functions to scan the channels (PAC : AC) intended
-for access purposes on at least two occasions spaced a

. predetermined distance apart in time (AT). :
REPLACEMENT SHEET|
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20 PAC) Tntended for access pu
the nost powerful of the contrg access rpgse
and - establishing a connecti or ' (I\/B) via @ze af t
traffic channels (TC) 1n that cell WhICh has the 25 control channel (AC

PAC) chosen for nmethod according to O aim3, wherein
the nobile stat'mmmﬂ}“mmﬂme control channel s (PAC, AC) intended for .
access purposes on at U east stwe occasions at a predetermned tinme distance
(AT) apart. REPLACEMENT. SHEET A DED S 96/,00486

PCT/ SE95/ 00387 EBt® SALIMAT hA °§tE5rEcﬁ1 fﬁ%s Vaken & method which ¢

_statlon 8. compriiiwed according to Clalms 5,.6 or 7, wherein the nobile
e obons SRR Lo S UL & T
. one area forming a cell (Cl) in the mobile telesystem;

5 - allocating traffic channels (TC) in the mobile telesysten,
wherein all traffic channels in said at least one cell (C1)
can be used for common predet.ermined purposes throughout the
entire cell (Cl), which constitutes a traffic channel cell;
- allocating at least two control channels (AC, PAC) for

10 access purposes to at least one of the traffic channel cells
' (Cl), wherein at leat one of the control channels for access

purposes is a combined control channel (PAC) for both paging
the mobile station (MS) and for access to said station;
- transmitting the control channels (AC, PAC) for access

15 purposes from a base station (A-G) in at least one of the

traffic channel cells (Cl), wherein the different control
channels (AC, PAC) intended for access purposes in a traffic
.channel cell are transmitted with essentially the same power:;

~ = scanning at least a number of the control channels (AC,

20 PAC) intended for access purposes in a mobile station (MS):

- selecting the most powerful of the control channels (AC,
PAC) for access purposes; and

- establishing a connection to the mohile station (MS) via
one of the traffic channels (TC) in that cell which has the

25 control channel (AC, PAC) chosen for access purposes.

TFLion (R sagleri il

4. A method according to Claim 3, wherein the mobile station
(MS) scans the control channels (PAC, AC) intended for access
‘purposes on at least two occasions at a predetermined tine
distance (AT) apart.
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time distance (AT) apart. This Sheet” Has Been Repl aced
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)] Titlezd METHOD AND ARRANGEMENT IN AN ANALOGUE MOBILE 'IH.ESYSTEI\\V

(57) Abstract

An analogue mobile telesystem has traffic channel cells (C1), each of which includes a base station (A-G). These base stations handle
combined control channels (PAC) for paging a mobile station (MS), and also access channels (AC) for establishing connections to or from
the mobile station (MS). The mobile station has information concerning the frequencies of all of the access channels and the connections
are established on duplex traffic channels (TC). The geographical area covered by tespective traffic channel cells (C1) is determined by
virtue of enabling all traffic channels (TC) within this area to be used for predetermined, common purposes. Each of the traffic channel
cells (C1) has at least two access channels (PAC, AC) spaced apart at a desired frequency distance and having the same radio coverage as

*{ the traffic channels (TC). When desiring access, the mobile station (MS) scans the strength or power of all access channels on two separate
- neccasions at a mutual spacing of 20 milliseconds. The duplex access channels (PAC, AC) assist the mobile station (MS) in finding the

strongest access channel (PAC, AC) despite heavy fading. The mobile station (MS) thereby establishes a connection on the traffic channel
(TC) in the most suitable cell (C1) having the highest signal strength. Unnecessary handoffs are avoided and speech quality is improved.




