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SECTORIZATION OF CELLULAR CDMA-SYSTEM 

l"IBLD OP' THE INVENTION 

The present invention relates to a cellular sectorized CDMA­

system and a method in said cellular sectorized CDMA-system. 

5 More particularly the present invention relates to a cellular 

CDMA-system and a method in said system wherein each cell is 

covered by a number of antenna sectors and wherein each cell 

uses a number of different pilot channels. 

BAClCGROtJND OF 'l'BE INVENTION 

10 In a CDMA-system all users transmit signals by using the same 

frequency band simultaneously. Each connection between a primary 

station and a secondary station in the system uses channels for 

communication, which channels are defined by separate spreading 

codes. The primary station can be a base station and the 

15 secondary station can be a mobile station. Some information has 

to reach all mobile stations in a cell. In CDMA-systems 

according to the IS95-standard a special control channel, the 

pilot channel, is listened to by all mobile stations within a 

cell. The pilot channel has a specific spreading code and 

20 utilizes the same frequency band as traffic channels. Each cell 

.in the system transmits a pilot channel and the pilot channels 

in all cells use the same code with different spread spectrum 
··--· 

- code phase offsets, which allow them to be distinguished. 

The pilot channel is used to give the mobile station initial 

2S system synchronization. After synchronization the pilot channel 

is used by the mobile station as a coherent carrier phase 

reference for demodulation of the other signals from this base 

station. It is also used in power measurements performed by the 

mobile station, that indicate the 11eed for handoff. Coherent 
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demodulation of received signals is performed by the mobile 

stations in the downlink. This is accomplished by using the 

pilot channel transmitted by the base . station to estimate the 

channel characteristics. The channel estimation is then supposed 

5 to correspond to the channel characteristics of the traffic 

channels in the cell. It is therefore essential that the traffic 

channels and the pilot channel have the same channel 

characteristics. 

To increase the capacity and decrease the interference in a 

10 CDMA-system each cell can be sectorized. Each cell is then 

covered by a number of directional antenna beams. The area 

covered by one antenna beam is hereinafter ref erred to as an 

antenna sector. The sectorization can be achieved by using 

antenna arrays or sector antennae creating a number of fixed or 

15 non fixed antenna beams. 

The antenna sectors in one cell have overlapping regions. A 

mobile station communicates with the base station using one or 

more narrow antenna beams, i.e. antenna sectors. The 

.interference in the system thus decreases because each mobile 

20 station only interferes within a part of a cell. 

On the other hand a large number of antenna sectors leads to an 

increasing number of handoffs between antenna sectors, so called 

softer handoff. In softer handoff situations a mobile station is 

connected both to the antenna sector that it is going to leave 

25 as well as the antenna sector that it is going to use in the 

future. A large number of softer handoffs will therefore lead to 

decreasing capacity as two antenna sectors are used 

simultaneously while performing the softer handoff. 
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The traffic channels can be transmitted in narrow antenna 

sectors. The pilot channels should preferably be transmitted in 
-

the same antenna sectors as the traffic channels in order to 

perform coherent demodulation of signals received in the mobile 

5 stations. It is however not possible to transmit the same pilot 

channel in antenna sectors that overlap because the channel 

characteristics of the pilot channel and the traffic channels 

would differ significantly in the overlapping regions. This 

would decrease the performance of the coherent demodulation in 

10 the mobile stations. 

According to the IS95-standard sectorization of cells is 

possible. All antenna sectors then use different pilot channels, 

that is different phase offsets in the PN-sequence used for 

pilot channels. If the system was to be highly sectorized and 

15 different pilot channels were to be used in all antenna sectors 

the number of pilot channels desired in each cell would 

increase. As all pilot channels use the same code and different 

offsets the number of different pilot channels is limited. 

A disadvantage with a highly sectorized CDMA-system where each 

20 antenna sector were to use its own pilot channel is that the 

pilot channels should have to be reused more of ten in different 

cells in the radio communications system. Lowering the reuse 

distance would degrade the channel estimate. 

In the published patent application WO 96/37969 a method of 

25 transmitting a pilot channel in a CDMA-system is described. The 

base station transmits the pilot channel to the mobile stations 

by using radiation patterns that change in time, that is in a 

rather narrow antenna beam that change direction in time. The 

changing antenna beam is controlled so that it reaches all 

30 parts of the cell. The pilot channel can also be transmitted 
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simultaneously in. a number of changing antenna beams that are . 

directed not to . overlap each other. The base station inform 

each mobile station of the time when the pilot channel is 

located in the respective parts of the cell. 

5 A disadvantage with this method is that the pilot. channel is 

not continuously·transmitted in the whole cell coverage area. 

The mobile stations have to be informed of when the pilot 

channel is transmitted in different regions which leads to more •. 

signaling. Another disadvantage is that the method cannot be 

10 implemented in IS95-systems. 

In the published patent application WO 96/37969 another method 

of transmitting a pilot channel in a CDMA-system is described. 

Two different pilot channels containing different information 

are transmitted. A first pilot channel is transmitted with a 

15 predetermined radiation pattern, for instance an omni­

directional radiation pattern, that decides the coverage of the 

cell. Alternatively the first pilot channel is transmitted in a 

narrow antenna lobe that is changing direction in time so that 

it sweeps all of the cell. A second pilot channel is 

20 transmitted in a narrow antenna lobe that is directed towards a 

mobile station in the same way as a traffic signal. The first 

pilot channel is used for detecting a need for a handof f 

between two base stations. The second pilot channel is 

transmitted in the same antenna lobe as a traffic signal and 

25 can thus be used as a phase reference for coherent detection of 

signals in the mobile station. 

A disadvantage with this method is that two different pilot 

channels are used for detecting the need of handoff and for 

coherent detection in the mobile station. This means that the 
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method cannot be implemented in systems that follows the IS95-

standard and other standards that use one single pilot channel. 

SUMMARY OF THE DISCLOSURE 

The present invention deals with a problem how to sectorize a 

S cell in a CDMA-system so that the pilot channels can be used 

both for estimating the channel characteristics of the traffic 

channels and for deciding when to perform hand.off without using 

different pilot channels in each antenna sector. 

Another problem is how to communicate with mobile stations 

10 within more than one antenna sector without having to perform a 

lot of softer handoffs. 

It is an object of the present invention to use the pilot 

channel in a sectorized cellular CDMA-system both for 

estimating the channel characteristics of the traffic channels 

15 and for deciding when to perform handoff without using 

different pilot channels in each antenna sector. 

The problems are solved by the invention by using different 

pilot channels in antenna sectors that have a common 

overlapping region, but using at least one of said pilot 

20 channels in more than one antenna sector. Thus the number of 

different pilot channels within one cell is less than the 

number of antenna sectors within the cell. Communication 

between a primary station and a secondary station is performed 

within one or more antenna sectors. 

25 In more detail the problems are solved by allocating at least 

two different pilot channels to a sectorized cell. Different 

pil.ot channels are then transmitted in antenna sectors that 

have a common overlapping region. At least one of the pilot 
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channels are used in at least two antenna sectors with 

essentially no common overlapping region. Antenna sectors with 
-

the same pilot channel are forming a logical sector. 

A secondary station, or mobile station, communicates in uplink 

5 and in downlink with a primary station, or a base station, in 

the cell within at least one logical sector that is active. The 

decision whether a logical sector is active or not is based on 

measured uplink and downlink signal quality parameters. 

In the uplink communication, signals from the mobile station 

10 are received from the antenna sectors within each active 

logical sector. A signal quality parameter are measured for 

each received signal and at least one antenna sector within 

each active logical sector is selected for communication. If 

more than one antenna sector within each logical sector are 

15 chosen, the signals from these selected antenna sectors are 

combined. 

If more than one logical sector is active the combined signals 

from each active logical sector are softer handoff combined. 

The resulting signal is decoded. 

20 In the downlink communication a signal is generated. If more 

than one logical sector is active the generated signal is 

softer handoff distributed to each active logical sector. At 

least one antenna sector within each active logical sector is 

selected for communication in dependence of the signal quality 

25 parameter that was measured in the uplink. The signal is 

transmitted simultaneously in the selected antenna sectors 

within each active logical sector. 
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An advantage with the invention is that a cell can be sectorized 

without using as many different pilot channels as the number of 

antenna sectors. 

Another advantage is that a mobile station can communicate with 

a base station within more than one antenna sector belonging to 

the same logical sector without signaling for softer handoff. As 

a consequence a cell in a CDMA-system can be sectorized without 

increasing the base station complexity regarding softer 

handoffs. 

BRXEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates a cell divided into eight antenna sectors 
using the same pilot channel according to an example showing the 
problem to be solved. 

Figure 2 illustrates a cell divided into eight antenna sectors 
15 using different pilot channels in each antenna sector according 

to prior art. 

Figure 3 illustrates a cell divided into eight antenna sectors, 

using two different pilot channels according to the present 

invention. 

20 In Figure 4 an uplink apparatus according to an embodiment of 
the invention concerning the uplink situation in a cell is 
shown. 

In Figure S a downlink apparatus according to an embodiment of 

the invention concerning the downli.nk situation in a cell is 

25 shown. 

In Figure 6 a flow diagram of an embodiment of the invention of 
a method of communication in uplink. 
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In Figure 7 a flow diagram of an embodiment of the invention of 

a method.of cpmmunication in downlink. 

BRIBF DESCRIPTION OF TBB DISCLOSORB 

In Figure 1, a · sectorized cell with overlapping regions is 

5 shown. The cell comprises a base station BS comprising antenna 

means for generating eight fix antenna lobes each covering one· 

antenna sector AS1-AS8. Neighbouring antenna sectors have 

overlapping regions R. The system shown in Figure 1 is an 

example illustrating the problem to be solved by the invention. 

10 The same pilot channel P is transmitted in the downlink in all 

antenna sectors. This would have been a natural way of wanting 

to implement a sectorized system if the pilot channel was to be 

used for handoff indication only. 

The channel characteristics in the overlapping regions based on 

15 measurements on the pilot channel will however differ 

significantly from the channel characteristics of a traffic 

channel transmitted in that antenna sector. Since the lobes 

overlap, the signal transmitted on the pilot channel will be 

superimposed in the overlapping region resulting in an antenna 

20 pattern differing from the antenna pattern of the traffic 

channels. The performance loss when using the channel estimate 

on the pilot channel for coherent detection in the downlink 

would then be severe. It is therefore not possible to transmit 

the same pilot channel in antenna sectors with overlapping 

25 regions. 

In Figure 2 a sectorized cell according to prior art is shown. 

The cell comprises a base station BS comprisi;ng antenna means 

for generating eight fix antenna lobes each covering one antenna 

sector AS1-AS8. Neighbouring antenna sectors have overlapping 
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regions. Each antenna sector has its own pilot channel P1-P8. 
This means that the sector is allocated eight different pilot 
channels. No sectors with overlapping regions use the same pilot 
channel which means that the channel estimates are correct in 

5 the cell. However the number of pilot channels within a cell is 
the same as the number of antenna sectors. A highly sectorized 
cell thus uses a high number of different pilot channels. The 
reuse distance between two cells having the same pilot channels 
thus decreases leading to increased interference in such a 

1.0 system. 

According to the present invention each cell in a cellular CDMA­
system is divided into at least four antenna sectors. Each cell 
comprises one base station and a number of mobile stations. The 
base station comprises antenna means, for instance antenna 

15 arrays or sector antennae, which generate fix narrow antenna 
beams each covering one antenna sector of the cell. Each base 
station in the system is allocated a number of at least two 
pilot channels. 

Two antenna sectors with a common overlapping region are not 
20 allowed to use the same pilot channel. At least one pilot 

channel is reused in one or more antenna sectors within one 
cell. The pilot channels can then be transmitted from the same 
antenna means as the traffic channels, thus having the same 
antenna pattern and the same channel characteristics . Correct 

25 coherent detection can then be performed in the mobile stations. 
The union of antenna sectors that use the same pilot channel is 
referred to as a logical sector. 

In Figure 3 a sectorized cell CELL using two different pilot 
channels P1 and P2 according to one embodiment of the present 

30 invention is shown. In the present example, the cell is 
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sectorized into eight antenna sectors ASl-ASB. Two adjacent 

antenna sectors have overlapping regions~ In this example it is 

possible to use only two different pilot channels in the cell 

and thus use each pilot channel in four non-overlapping antenna 

5 sectors. A first pilot channel Pl and a second different pilot 

channel P2 are therefore allocated to the cell CELL. 

Neighbouring antenna sectors thus use different pilot channels. 

· The pilot channels Pl and P2 can be used in more than one 

antenna sector and in this example every other antenna sector 

10 use the same pilot channel. The first pilot channel Pl is thus 

used in the antenna sectors ASl, AS3, ASS, AS7 and the second 

pilot channel is used in the antenna sectors AS2, AS4, AS6, ASS. 

Hence in this example the cell comprises two logical sectors 

LSl, LS2. 

15 In one embodiment of the present invention a mobile station may 

only communicate with the base station using one antenna sector. 

This embodiment ensures that the interference in the downlink in 

the radio communication system is kept low due to the fact that 

radio communication with one mobile station is only performed in 

20 a narrow antenna sector of a cell. Diversity combining within 

one antenna sector can be performed but diversity combining of 

signals within different antenna sectors cannot be performed in 

such an embodiment. 

In another embodiment of the present invention a mobile station 

25 may communicate with the base station using more than one 

antenna sector. If the signal transmitted from the mobile 

station has been reflected or scattered, several multipath 

signals including those arriving from different antenna sectors 

could then be detected by the base station. In such an 

30 embodiment, multipath signals from one mobile station arriving 
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from different antenna sectors can be diversity combined in the 

base station. In the same way the base station can 

simultaneously transmit the same signal in more than one antenna 

sector and due to for instance scattering the signals can be 

5 received and diversity combined by one mobile station. 

Signal quality measurements are currently performed by the 

mobile station on the pilot channel in the downlink. The signal 

quality measurements can for instance be signal strenght and/or 

interference measurements. Based on these measurements one or 

10 more logical sectors could be selected as active. Antenna 

sectors within an active logical sector should then be used for 

communication with a specific mobile station. If only one 

logical sector is selected as active, signals from several 

antenna sectors within this logical sector could be combined 

15 without having to perform a softer handoff combination. In such 

a case the mobile station will not notice that it communicates 

with more than one antenna sector. Less signaling between the 

mobile station and the base station is then needed, than in a 

softer handoff situation. 

20 In Figure 4, one embodiment of an uplink apparatus for receiving 

uplink signals within one sectorized cell according to the 

present invention is shown. In the present embodiment the uplink 

apparatus is supposed to be comprised in the base station of the 

cell. It is however well understood that some parts of said 

25 uplink apparatus can be comprised in for instance a base station 

controller. The cell is assumed to be sectorized in the same way 

as was shown in Figure 3 with eight antenna sectors forming two 

logical sectors. One mobile station is assumed to be situated 

inside the cell and communicating with the base station. The 

30 present uplink apparatus comprises an uplink communication unit 
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30la, 30lb. for each logical sector. The apparatus further 

comprises a .. control unit 302 that decides which logical sectors 

that are to be actlve. In the present example it is assumed that 

both logical sectors are active. 

5 Each uplink communication unit comprises four receivers 

Rl, R3, RS, R7 and R2, R4, R6, RS, each connected to antenna means 

generating one antenna lobe for each receiver. Each antenna lobe 

covers one antenna sector. The anten.~a means could for instance 

be antenna arrays or sector antennae. The antenna sectors from 

10 the receivers Rl, R3, RS, R7 cover a first logical sector and 

the antenna sectors from the remaining receivers R2, R4, R6, RS 

cover a second logical sector. The receivers are numbered 

according to the numbering in Figure 3. 

Each receiver Rl-R8 then listens to the communication channel of 

15 ·the mobile station and receives a signal on that channel. The 

uplink apparatus further comprises a signal processing unit Sl­

ss for each receiver. These units comprise for example means for 

downconverting each received signal to the baseband, means for 

estimating the time delay of each signal, means for despreading 

20 the signal, and means for estimating of a SNIR-value (Signal to 

Noise and Interference Ratio) for each signal. 

The estimated SNIR-values are transferred to a decision unit 

303a, 303b. The decision unit decides which antenna sector or 

antenna sectors that are to be considered active depending of 

25 the estimated SNIR-values. The decision unit gives its decision 

to a selection unit 304a, 304b that selects the signals from the 

selected antenna sectors. The selected signals are then combined 

in a combination unit Cl, C2 if more than one signal is 

selected. 
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If the system can perform channel estimations and channel 

compensation on uplink signals then coherent combining of uplink 

signals is possible. 

In the present embodiment two logical sectors are active. The 

5 output of each of the uplink communication units 301a, 301b is a 

combined signal. The uplink apparatus further comprises a softer 

handoff combiner unit 305. This unit is activated by the control 

unit 302 when more than one logical sector is active. The 

softer handoff combination unit 305 combines signals from 

10 different logical sectors according to known methods of softer 

handoff combination. The softer handoff combination of signals 

could for instance be performed only for signals that have 

acceptable signal strength. The softer handoff combination unit 

305 could then check the signal strengths of the signals. 

15 If only one logical sector was decided to be active no softer 

handoff would have to be performed. More than one antenna sector 

within one logical sector could then be used in communication 

with a mobile station without having to perform a softer 

handoff. No softer handof f signaling would then have to be 

20 exchanged with the mobile station. The uplink apparatus further 

comprises a decoding unit 306 for decoding the resulting 

combined signal. 

In Figure 5 one embodiment of a downlink apparatus for 

transmitting downlink signals within one cell according to the 

25 present invention is shown. The cell configuration is supposed 

to be like the one shown in Figure 3. 

The downlink apparatus comprises a signal generator 401, a 

softer handoff distribution unit 402 for distributing the signal 

to different active logical sectors, and a control unit 302 for 
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,controlling the softer handoff distribution unit. The control 

unit ·is supposed to be the same control unit as was shown in 

'Figure 4. The downlink unit further comprises one downlink 

communication unit 403a, 403b for each logical sector, that is 

5 in this case two downlink communication units. 

Each downlink communication unit comprises four transmitters 

Tl., T3 , TS, T7 and T2, T4 , T6 , TS each connected to antenna means for 

generating one antenna lobe for each transmitter. Each antenna 

lobe covers an antenna sector. The transmitters are numbered 

10 according to the numbering in Figure 3. 

The signal generator 401 generates a signal that is to be 

transmitted to a mobile station. The control unit 302 decides 

which logical sectors that are active in the same way as was 

described in conjunction with Figure 4. In the present example 

15 it is assumed that both logical sectors are active. 

The control unit 302 further controls the softer handoff 

distribution unit so that it distributes the generated signal to 

the downlink communication unit 403a and 403b of each active 

logical sector. In the present example the softer handoff 

20 distribution unit 402 distributes the signal to both downlink 

communication units 403a and 403b. 

Each downlink communication unit 403a and 403b comprises a 

decision unit 303a and 303b that in this embodiment is the same 

physical decision unit as in Figure 4. Each decision unit 303a, 

25 303b decides which antenna sector or antenna sectors that should 

be used for downlink. communication. The decision is based on the 

estimated uplink SNIR-values for instance according to the 

different principles that was presented in conjunction with 

Figure 4. 
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The situation in the downlink is however somewhat different than 

in uplink. In the uplink communication it is most advantageous 

that the best signals, that is the signals with the highest 

instantaneous SNIR-values, are combined. In the downlink it 

5 could be more reliable to base the decision on several estimated 

SNIR-valued over a period of time. The decision unit 303a, 303b 

then has stored SNIR-values over a period of time. 

The decision unit 303a, 303b controls a distribution unit 404a, 

404b that distributes the signal to one or more transmitters Tl-

10 TS. Each transmitter Tl-TS comprises for instance up converters 

for up converting the signal from the baseband to the radio 

frequency band and power amplifiers. The signals are then 

transmitted from the transmitters Tl-TS covering the selected 

antenna sector. 

15 In Figure 6 a flow diagram of an embodiment of the method of the 

invention for communication in uplink is shown. As was mentioned 

previously the base station selects one or a set of active 

logical sectors depending on signal quality measurements 

performed on the pilot channel in the downlink. 

20 When the mobile station transmits information on a traffic 

channel all antenna means in the active logical sectors will 

listen to this channel and receive 501 a signal for every 

antenna sector. RAKE-combining can be used to combine several 

signals on the channel within one antenna sector. The SNIR-value 

25 is estimated 502 for each received signal. The signals are 

further processed according to known methods. A time delay 

estimation and despreading is performed for each received 

signal. Channel estimation and channel compensation can also be 

performed in systems where such operations are possible. 
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A number N of antenna sectors within each active logical sector 

are selected 503 for uplink :communication with the mobile 

station. The selection is ·in the . present embodiment ·based on 

estimated SNIR-value in one.of the following ways. 

5 The number of antenna sectors N that the base station can use in 

communication with a specific mobile station could be fixed 

according to a first embodiment of the present invention. In 

such an embodiment the N antenna s.ectors within a logical 

sector, belonging to the same logical sector, with the highest 

10 SNIR-value could be chosen for communication. The received 

signals from these antenna sectors will be combined. 

According to a second embodiment of the present invention the 

antenna sectors belonging to the same logical sector, with a 

SNIR-value exceeding a predetermined threshold value are chosen 

15 for communication. The received signals from these antenna 

sectors will be combined. 

According to a third embodiment of the present invention the 

antenna sectors within an active logical sector, with a SNIR­

value exceeding P percent of the maximum estimated SNIR, for a 

20 fixed percentage P are chosen for communication. The received 

signals from these antenna sectors will be combined. 

The signal that were received in the selected antenna sectors 

are combined 504. If channel estimation and channel combination 

has been performed the signals can be coherently combined. If 

25 more than one logical sector is active (Y in 505) the resulting 

signal after combination within each active logical sectors are 

softer handoff combined 506 according to known methods. 
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Thereafter the resulting signal is decoded 507 and further 

processed according to known methods. If only one logical sector 

was active (N in 505) the resulting signal after combination 

within this logical sector is decoded 507 and further processed 

5 according to known methods. 

Signal quality measurements on the pilot channel is 

continuously performed and the decision whether a logical sector 

is active or not can therefore change during a call. 

In Figure 7 a flow scheme of one embodiment of the method in 

10 present invention for communication in the downlink within one 

cell is shown. It is assumed that it has been decided which 

logical sector or sectors that are active. 

A signal is generated 601. If more than one logical sector is 

active (Y in 602) a softer handoff distribution 603 of the 

15 signal to the respective active logical sectors is performed 

according to known methods. One or more antenna sectors are 

selected 604 for communication with the mobile station in 

downlink. The selection is based on the SNIR-values that were 

estimated for the received uplink signals according to the 

20 description in conjunction with step 502 in Figure 6. 

The selection can be based on the SNIR-values according to the 

same alternatives as was described in conjunction with Figure 6. 

It could be more reliable to consider SNIR-values over a period 

of time in the downlink in order to transmit signals in antenna 

25 sectors wherein the mobile station has received signals with 

satisfying quality over a period of time. 

The signal is then further processed including up conversion to 

the RF-band and power amplification, according to known methods. 
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The processed signal is then transmitted 605 in each of the 
selected antenna sectors. 

The invention makes it possible to sectorize a cell in a CDMA­

system that uses the pilot channel to perform handoff 
5 measurements and for coherent demodulation of signals in the 

downlink without using di~ferent pilot channels in every antenna 

sector. The number .· of . pilot channels is below the number of 
antenna sectors within a cell. 

Signals from more than one antenna sector can be combined and if 
· 10 signals from only one logical sector are combined no softer 

handoff has to be performed. 

The CDMA~system according to the invention has in the preferred 
embodiments been described as comprising base stations and 
mobile stations. More generally a base station can be thought of 

15 as a primary station and a mobile station can be thought of as a 
secondary station. 
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I fllf RJ 111111 11111 1111111 1111 
* C L H S * 

1. A cellular CDMA-system comprising at least one primary 

station (BS) and at least one secondary station, said primary 

station comprising antenna means for generating at least four 

5 directional antenna beams, each antenna beam covering an antenna 

sector (AS1-AS8) of a cell (CELL), wherein each antenna sector 

is partially overlapped by at least one other antenna sector, 

and wherein each sectorized cell is allocated at least two 

different pilot channels (Pl, P2), ch a r act er i zed in 

10 that the primary station further comprises means (Tl-TB) for 

transmitting different pilot channels from the 

allocated pilot channels, in antenna sectors that have a common 

overlapping region, and for transmitting at least one of the 

pilot channels in at least two antenna sectors that have 

15 essentially no common overlapping region. 

2. A cellular CDMA-system according to Claim l, wherein antenna 

sectors {AS1,AS3,ASS,AS7;AS2,AS4,AS6,ASB) having the same pilot 

channel (P1,P2) constitutes a logical sector (LS1, LS2). 

3. A cellular CDMA-system according to any of Claims 1 and 2, 

20 further comprising: 

a control unit (302} for selecting at least one logical 

sector (LS1,SL2) as active for a secondary station in the cell; 

and 

means for communicating with said secondary station in 

25 uplink and downlink within said at least one logical sector. 

4. A cellular CDMA-system according to any of Claims 1-3, 

wherein the antenna means comprises antenna arrays. 
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s. A cellular CDMA-system according to any of Claims 1-3, 

wherein the antenna means comprises sector antennae. 

6. A cellular CDMA-system according to any of Claims 2-5 wherein 

said means for communicating with said secondary station in the 

s uplink comprises: 

10 

15 

20 

an uplink communication unit (301a,301b) for each 

logical sector (LS1,LS2) for receiving signals from antenna 

sectors (AS1-AS8) within one logical sector (LS1,LS2) ·and for 

combining said signals; 

a softer handoff combiner unit (305) for combining 

signals from different logical sectors; and 

a decoding unit (306) for decoding received signals. 

7. A cellular CDMA-system according to Claim 6, wherein said 

uplink communication unit (30la, 30lb) further comprises: 

a receiver (Rl-RS) for each antenna sector (AS1-AS8), 

for receiving uplink signals from a secondary station; 

a signal processing unit (81-88) for each antenna sector 

for estimating time delay and for despreading the received 

signal and for measuring a signal quality parameter {SNIR); 

a decision unit (303a,303b) for deciding which antenna 

sectors that should be used for uplink communication in 

dependence of the measured signal quality parameter (SNIR); 

a selection unit (304a,304b) for selecting the signals 

received from the antenna sectors that should be used for uplink 

25 communication; and 

a combiner unit (Cl,C2) for combining the selected 

signals if signals from more than one antenna sector is 

selected. 

8. A cellular CDMA-system according to any of Claims 6 and 7, 

30 wherein said uplink communication unit (301a, 301.b) further 
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means for performing coherent combination of received 

signals within the logical sector (LS1,LS2). 

9. A cellular CDMA-system according to any of Claims 2-8, 

s wherein said means for communicating with said secondary station 

in the downlink comprises: 

10 

a signal generating unit (401) for generating a signal; 

a softer handof f distribution unit (402) for 

distributing said signal to active logical sectors (LS1,LS2); 

a downlink communication unit (403a,403b} for each 

logical sector for selecting at least one antenna sector (AS1-

AS8) within an active logical sector and for transmitting 

signals to a secondary station within said selected antenna 

sectors. 

15 10. A cellular CDMA-system according to Claim 9, wherein said 

downlink communication unit comprises: 

20 

a decision unit (303a, 303b) for deciding which antenna 

sectors that should be used for communication with the secondary 

station; 

a distribution unit (404a, 404b) for distributing the 

signal to each antenna sector that should be used for downlink 

communication; and 

a transmitter (T1-T8} for each antenna sector (ASl-ASB} 

for transmitting signals if the antenna sector is to be used in 

25 downlink communication. 

11. A cellular CDMA-system according to any of Claims 1-10, 

wherein said primary station is a base station. 

12. A cellular CDMA-system, according to any of Claims 1-11, 

wherein said secondary station is a mobile station. 
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13 .. A method in a cellular CDMA-system, which CDMA-system 
··I 

comprises. at least one primary station ·(BS) and at least one 

secondary station ~(MS), said primary station comprising antenna 

means for generating at least four directional antenna beams, 

5 each beam covering an antenna sector (ASl-ASS) of a cell (CELL), 

wherein each antenna sector is partially overlapped by at least 

one other antenna sector, and wherein each sectorized cell is 

allocated at least two different pilot channels (Pl,P2), wherein 

the method for each sectorized cell comprises the steps: 

10 b) transmitting different pilot channels (Pl,P2), from the 

allocated pilot channels, in antenna sectors having common 

overlapping regions; 

c) transmitting at least one of said pilot channels 

(Pl,P2} in at least two antenna sectors (ASl-ASB) having 

15 essentially no common overlapping region. 

20 

25 

30 

14 . A method according to Claim 13, wherein antenna sectors 

(AS1,AS3,ASS,AS7;AS2,AS4,AS6,AS8) having the same pilot channel 

(P1,P2) constitute a logical sector (LS1,LS2); and wherein the 

method further comprises 

communicating in uplink and downlink with a secondary 

station within at least one logical sector (LS1-LS2) • 

15. A method according to Claim 14, wherein said communication 

with a secondary station within at least one logical sector 

comprises the steps: 

a) measuring a signal .quality parameter of the pilot 

channel (Pl,P2); 

b) selecting at least one logical sector (LS1,LS2) as 

active in dependence of the measured signal quality parameter; 

and 

c} communicating in uplink and downlink with the secondary 
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station within at least one antenna sector (ASl-ASB) within each 

active logical sector (LS1,LS2). 

16. A method according to Claim 15, wherein said step of 

communicating with the secondary station within at least one 

s antenna sector (AS1-AS8) within each logical sector (LS1,LS2) in 

the uplink comprises the steps: 

a) receiving (501) signals from the secondary station in 

the antenna sectors within each active logical sector; 

b) estimating (502} a signal quality parameter for the 

10 received signals; 

c} selecting (503) at least one antenna sector for 

communication in dependence of the estimated quality parameter; 

d) combining (504) the received signals from the selected 

antenna sectors within each active logical sector if more than 

15 one antenna sector is selected; 

e) softer handoff combining (506) the combined signals 

from all active logical sectors, if more than one logical sector 

is active {Yin 505}, resulting in one signal; and 

f) decoding (507) the resulting signal. 

20 17. A method according to Claim 15, wherein only one logical 

sector (LS1,LS2) is permitted to be selected as active, wherein 

said step of communicating with the secondary station within at 

least one antenna sector (AS1-AS8) within each logical sector 

(LS1,LS2) in the uplink comprises the steps: 

25 a) receiving signals (501) from the secondary station in 

the antenna sectors within the active logical sector; 

b) estimating (502) signal quality parameter for the 

received signals; 

c) selecting (503) at least one antenna sector for 

30 communication in dependence of the estimated quality parameter; 
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d) combining (504) of the received signals from the 

selected antenna sectors if more than one antenna sector is 

selected; 

e) decoding (507) the resulting signal. 

5 18. A method according to any of Claims 16 and 17, wherein the 

received signals within each logical sector (LS1,LS2) are 

coherently combined. 

19. A method according to any of Claims 14-18, wherein said step 

of communicating with the secondary station within at least one 

10 antenna sector (AS1-AS8) within each logical sector (LS1-LS2) in 

the downlink comprises the steps: 

a) generating (601) a signal; 

b) softer handoff distributing ( 603) the signal to all 

active logical sectors if more than one logical sector is active 

15 {Yin 602); and 

c) selecting (604) at least one antenna sector for 

downlink communication in dependence of an estimated quality 

parameter of uplink signals; and 

d) transmitting (605) the signal to the secondary station 

20 in the selected antenna sectors. 

2 o. A method according to any of claims 13-19, wherein said 

primary station is a base station. 

21. A method according to any of Claims 13-20, wherein said 

secondary station is a mobile station. 
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