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1 Introduction

This paper analyze an up-link co-existence scenario between a UTRA repeaters and UTRA services at adjacent channels. Simulation are performed to analyze the effect of the interference generated by the repeater's out of band gain on services at adjacent channel.

Two scenarios are studied, one where the operator with the repeater deployed (operator A) and the operator at the adjacent carrier (operator B) have coordinated base station deployment (using the same sites) and one where the two networks are uncoordinated (using different sites). Both operators have a 3-sector cell planning with 65( antennas. The co-ordinated and uncoordinated scenarios are illustrated in Fig. 1 and 2, respectively. The out of band gain value used in the simulations corresponds to the value in TS 25.106 for the first adjacent channel gain.

Since the interference generated by the repeater's out of band gain is relative to the power received in the adjacent channel the interference level will vary with the load in operator B's network. Hence, if operator B has an unloaded network no interference will be generated. Due to this property a scenario is chosen where operator B has a load of 50 simultaneous user per sector using 12.2 kbps services. As a consequence the BS receiver sensitivity will be slightly lowered, compared to the referenced sensitivity, due to inter- and intracell interference.

To include these effects a 5 dB noise increase have been assumed for all the base stations in operator B's network, thus resulting in a BS sensitivity of about -98 dBm
. Further, all the UE's in the network are connected with 12.2 kbps up-link, and a required Eb/N0 = 6,7 dB. 

Perfect Power Control has been assumed and the up-link interference has been simulated using a Monte-Carlo approach with 1000 snapshots.
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Fig. 1
An illustration of the co-ordinated scenario where the two operators use the same sites and cell planning.  The repeater is indicated with a red + (positioned @ 3800; 3500 m) and has its service sector directed towards the sector border. The figure also shows the total uplink power in operator B's network.
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Fig. 2
An illustration of the uncoordinated scenario. The repeater's position is indicated with a red + (positioned @ 3800; 3500 m). The figure also shows the total uplink power in operator B's network.

2 Simulation Assumptions

The simulation assumptions used in this contribution are presented below in Table 1.

In is important to highlight that Operator A has an unloaded network and hence the additional interference caused by the UEs ACIR on Operator B's up-link is not included in the simulations. 

Furthermore, the downlink is not considered and hence the possibility that UE's are dropped on the downlink due to ACIR from the repeater has not been considered. This was discussed in R4-000889 [1].

Table 1: Simulation assumptions

Coupling loss, BS-Repeater
100 dB

Minimum Coupling loss UE-Repeater
70 dB

NLOS path loss model for the mobile [2]
128.1+37.6*log10(r) dB

Log-Normal fading; standard deviation
6 dB

Repeater adjacent channel gain
48 dB

Repeater output power
33 dBm

UE antenna gain
0 dBi

UE power range 
-50 -- 24 dBm

Cell radius
1 000 m

Power Control
Perfect

Simulation type
36 cells; Monte-Carlo; Wrap-around

Base station and repeater serving antenna
65° HBW; 15 dBi

Sectors/BS
3

3 Results

The results from the simulations are shown in Fig. 3 as cumulative distribution functions of the power received at Operator B's base station. 

We find that there are some differences between the co-ordinated and uncoordinated scenarios. The simulations indicate the co-ordinated scenario gives a received power, which on average is about 5 dB greater than the uncoordinated. 

From Fig. 3 we find that the received power is less than -110 dBm at the 99% level for the uncoordinated scenario. The corresponding value for the co-ordinated scenario is -107 dBm. 
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Fig 3. 
Cumulative distribution function of the received signal strength at operator Bs base station due to the repeaters out of band gain. The picture shows results for both uncoordinated and co-ordinated scenario. The 99% level is -110 dBm and -107 dBm for the uncoordinated and co-ordinated scenario, respectively.

4 Conclusion

In the simulations a noise increase of 5 dB due to load was assumed. With the resulting noise level at the base station receiver the additional interference caused by the repeaters out of band gain is 0,3 dB in the uncoordinated scenario and 0,5 dB in the co-ordinated scenario (at the 99% level). 

The simulations further indicate that the repeaters out of band gain have a negligible impact on the receiver sensitivity at a 95 % level, this holds true in both investigated scenarios.
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� A 5 dB thermal noise figure has been used for the base station.





