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Discussion and decision
1. Introduction

At the RAN1#67 meeting, the following conclusions on non-zero transmit power ABS (reduced power ABS) was agreed [1]:
· Reduced non-zero transmit power on DL unicast control and data transmissions in ABS is needed

· Detailed signaling is FFS

In this contribution, we give our views on non-zero transmit power ABS from perspective of practical deployment and we present considerations on relevant possible signaling addition required.   
2. Discussion
During RAN1#67 meeting, many companies submitted the proposals on simulation results of reduced power ABS and most of them [2][3] had reached the consensus of reduced power ABS getting performance gain over zero power ABS. If reduced power ABS is utilized, the aggressor cell could still transmit data information in PDSCH during ABS subframes. Although reduced power ABS introduce interference on REs of victim UE, the resource utilization and overall system performance are improved.

However, in the mechanism of reduced power ABS the aggressor cell will schedule UE of which in high channel quality in the cell coverage. Because if the channel quality is unsatisfactory, for instance, UE in the cell edge, transmit power in reduced power ABS will not meet the requirement of UE received signal power level for data demodulation. And CQI, CSI reported by UE can be used as the criterion of aggressor cell judging whether the channel quality is enough. In solution of zero-power ABS, aggressor cell should keep transmitting CRS, PSS/SSS/PBCH for Rel-8/9 legacy UE in ABS but cannot provide data or voice service for any UE in the cell coverage. It can be perceived that the resource utilization is reduced.

Considering network deployment, users’ number which subscribe to operator’s network is progressive increasing and the number of active UE in the same cell is varying at different time. And the ABS feature should be adapted to the UE number variation. When the traffic load of aggressor cell is heavy (active UE number is large), aggressor cell configures non-zero power ABS in order to increase overall system throughput. In contrast，the aggressor cell can still configure zero power ABS during the time when traffic load is not heavy.
Proposal 1: Non-zero and zero transmit power in ABS both can be selected by the aggressor cell. Or dynamic range of power in ABS should include zero power.  
Reduced power ABS may introduce changes on air interface and would need some signaling enhancement. In RAN1#67 meeting, some contributions on limited signal enhancement for reduced power ABS have been presented. As mentioned in [4]-[6], the energy per resource element (EPRE) in reduced power ABS could be the potential issue. In these proposals, difference on power ratio of PDSCH EPRE to CRS/CSI-RS EPRE between non-ABS subframe and reduced power ABS is considered as the main issue and will affect the relevant specifications. If CSI-RS is used for channel measurements, the ratio of PDSCH EPRE to CSI-RS EPRE should be given [7]. Since 
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 according to the OFDM symbol index are given to indicate the power ratio of PDSCH to CRS, the similar indications can be reused in non-zero power ABS. And compared to other schemes, the change to existing specification of 
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 may be relatively small. Furthermore, the value of 
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 should be further defined based on system performance evaluation of non-zero power ABS. 

Proposal 2: Similar indications of 
[image: image7.wmf]A

r

 or 
[image: image8.wmf]B

r

 could be reused in non-zero transmit power ABS considering the ratio offset of PDSCH EPRE to CRS/CSI-RS EPRE between ABS (non-zero) and non-ABS. 
Proposal 3: The value of 
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 should be further defined based on system performance evaluation of non-zero power ABS.
Moreover, the power of non-zero power ABS should be adapt to network load and inter cell interference level. We consider that the main factors which affect the power of non-zero power ABS should include ABS subframe ratio and UE scheduled in ABS. And it should be noticed that another requirement for non-zero power ABS is not introducing large interference on victim UE. Thus the ratio of PDSCH EPRE to CRS or CSI-RS EPRE should be changed semi-statically in ABS. 
Proposal 4: If the power offset of PDSCH to CRS between non-zero power ABS and non-ABS is necessary, the ratio of PDSCH EPRE to CRS or CSI-RS EPRE should be changed semi-statically in ABS.
3. Conclusion

In this contribution, we discussed non-zero transmit power ABS from deployment aspect and proposed our considerations on signal enhancement based on that. The following proposals were given:
Proposal 1: Non-zero and zero transmit power in ABS both can be selected by aggressor cell. Or dynamic range of power in ABS should include zero power.  
Proposal 2: Similar indications of 
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 could be reused in non-zero transmit power ABS considering the ratio offset of PDSCH EPRE to CRS/CSI-RS EPRE between ABS (non-zero) and non-ABS. 
Proposal 3: The value of 
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 should be further defined based on system performance evaluation of non-zero power ABS.
Proposal 4: If the power offset of PDSCH to CRS between non-zero power ABS and non-ABS is necessary, the ratio of PDSCH EPRE to CRS or CSI-RS EPRE should be changed semi-statically in ABS.
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