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Introduction
In RAN1 # 68bis, the following possible working assumption was proposed [1]:
· RRC signalling for reduced power ABS

· Downlink power allocation parameters PA,ABS, PB,ABS
· FFS if PA,ABS  below -6dB shall be supported

· FFS whether PB,ABS shall be signaled or PB,ABS = 1

·  FFS: CSI feedback related parameters offset,ABS, PC,ABS
· Linked to the “protected” CSI subset subframe set

· FFS if to use dynamic or semi-static signalling to indicate reduced power ABS subframes

· Offline discussion until RAN1#69
The need of signalling separate ratio between PDSCH EPRE and CRS EPRE was extensively discussed in last meeting as well as in our previous contribution [2]. In this contribution, we provide some further consideration on the signaling and backhaul support for reduced power ABS. 
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Power allocation parameters for non-zero power ABS
For PDSCH transmission in non-ABS subframes, the ratio of PDSCH EPRE to CRS EPRE in the OFDM symbols without CRS is defined as PA. Another parameter PB is defined such that the ratio PB/PA is the ratio between PDSCH EPRE in the OFDM symbols without CRS to that in the OFDM symbols with CRS. With PA and PB together, the UE can calculate the value of PDSCH EPRE in each OFDM symbol.  The possible values of PA and PB/PA are given in Table I and Table II, respectively [3]. For example, by receiving PA = 0dB and PB/PA =1/2 for two antenna ports from the eNB, the UE can figure out that 3dB CRS power boosting is configured, i.e., the PDSCH EPRE in the OFDM symbols without CRS is set to be the same as CRS EPRE while the PDSCH EPRE in the OFDM symbols with CRS is set to be 3dB lower than CRS EPRE. 
Table I: Possible values of PA

	
	Value

	PA
	3dB, 2dB, 1dB, 0dB, -1.77dB, -3dB, -4.77dB, -6dB


Table II: Possible values of PB/PA
	
	One antenna port
	Two and four antenna ports

	PB/PA
	1
	5/4

	
	4/5
	1

	
	3/5
	3/4

	
	2/5
	1/2


In ABS subframes, the PDSCH EPRE is configured to be lower than that in non-ABS subframes. Thus, the eNB needs to signal separate ratio between PDSCH EPRE and CRS EPRE for ABS subframes. The main purpose of sending two parameters PA and PB in non-ABS subframe is to differentiate the PDSCH EPREs in the OFDM symbols with and without CRS due to the power limitation when CRS boosting is configured. However, in ABS subframes, the eNB uses lower transmit power for PDSCH and thus most likely will not suffer from power limitation due to CRS EPRE. In this case, the eNB can allocate uniform power to PDSCH REs in the OFDM symbols with and without CRS. Therefore, a single parameter PA,ABS might be sufficient to indicate ratio between PDSCH EPRE and CRS EPRE in ABS subframes to reduce the RRC signalling overhead. Furthermore, given that the maximum power reduction in ABS subframe is 6dB due to the EVM requirement from RAN4 [4], it is not needed to support PA,ABS  below -6dB.
Proposal 1: A single parameter PA,ABS might be sufficient to indicate ratio between PDSCH EPRE and CRS EPRE in ABS subframes. 
Proposal 2: It is not needed to support PA,ABS  below -6dB.
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Potential X2 enhancement for non-zero power ABS
The performance of reduced power ABS depends on the ABS ratio and the transmit power setting. To achieve the optimal system performance, it is necessary to consider some potential X2 signaling enhancement between macro and pico eNBs in order to assist the macro to calculate the optimal ABS ratio and power allocation. The potential X2 enhancement may include: 

· The pico informs the macro of the traffic load for its victim UEs, e.g., the number of the victim UEs for the macro. 

· The pico can request the macro to adjust the ABS ratio and/or power reduction in ABS subframe.
· Two macros can negotiate with each other over X2 to achieve consensus on the ABS ratio and power reduction in ABS subframes 
The above X2 signaling can follow the handshaking mechanism similar to the one for exchanging ABS pattern between two eNBs. 
Proposal 3: Further X2 enhancement is needed in order to achieve the benefit of non-zero power ABS.  
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Conclusion

In this contribution, we discussed the signaling and backhaul support for reduced power ABS. We summarize our proposals as follows. 

Proposal 1: A single parameter PA,ABS might be sufficient to indicate ratio between PDSCH EPRE and CRS EPRE in ABS subframes. 
Proposal 2: It is not needed to support PA,ABS  below -6dB.
Proposal 3: Further X2 enhancement is needed in order to achieve the benefit of non-zero power ABS.  
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