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Discussion/Decision
1. Introduction

At the RAN1#68 meeting, the following possible working assumption was discussed and involved in the meeting’s report [1]:
· Ratio of PDSCH EPRE to RS EPRE value for the reduced power ABS is configured with higher layer signaling at least for TM 1 to 6

· FFS: TM 7 to 9

Since this assumption brought the impact on RE power control dynamic range of BS transmitter, the consensus was not reached at last meeting. In this contribution, we give our analysis on signaling support for non-zero transmit power ABS and list some considerations on other issues.   
2. Discussion
1.1. BS RE power control dynamic range
Non-zero transmit power ABS is different from normal subframes as the PDSCH power should be reduced in non-zero ABS in order to reduce the interference to the neighboring victim cells. And this power reduction would bring impact on transmitter implement of the eNB. In RAN1#68 meeting, some contributions [2][3] pointed out this issue and required evaluation from RAN4 perspective. 
Some deployment scenario or implement issue should be considered when deploy the non-zero transmit power ABS in the network. The UE scheduling issue during non-zero power ABS should be discussed. In non-zero power ABS, the transmit power of PDSCH is reduced and the received power at the UE will be decreased as well. The UE in bad channel quality, e.g. UEs in the cell edge, cannot meet the requirement of the received signal power level for data demodulation. Thus during the non-zero transmit power ABS, the aggressor cell would schedule UEs in high channel quality more frequently than during the normal subframes. This schedule mechanism is a common method for non-zero power ABS. However, from the other side, the good channel quality generally can adopt high order modulation scheme in order to increase the cell average spectral efficiency. That is to say in non-zero power ABS it is better that to support the utilization of high order modulation. In [4], the table of E-UTRA BS RE power control dynamic range indicates that for QPSK the range from -6 to 3 dB and for 16QAM the range from -3 to 3 dB. Consequently the dynamic range of QAM modulation scheme is more insufficient to satisfy the cell range expansion bias value.

From the above analysis, BS RE power control dynamic range for QAM modulation scheme is important for the non-zero transmit power implement and RAN4 evaluation result on it will influence the signaling support necessity.

Proposal 1: If the BS RE power control dynamic range from RAN4 evaluation result could meet -9 dB, especially under QAM modulation, further signaling support of non-zero transmit power ABS may be required. 

1.2. PDSCH to CRS power ratio of non-zero transmit power ABS
In TM1 to TM6, the UE uses CRS for demodulating data transmission and calculating CSIs. From the UE side, the CRS EPRE (Energy per Resource Element) is not assumed to be changed across the system bandwidth during all subframes until it receives the different power information of CRS. And PDSCH EPRE can be calculated by the UE using some parameters based on CRS EPRE. The power information of PDSCH and CRS knowing at the UE is important because it can improve the data demodulation accuracy especially under high order modulation and increase the CSI feedback accuracy. 
In current specifications, the power ratio of PDSCH to CRS according to OFDM symbol with or without CRS is indicated by 
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. In high layer signalling configuration, 
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 are related to parameters 
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. When 
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 are provided to the UE, UE can derive 
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. Compared to the normal subframes, the power reduction in non-zero transmit power ABS should achieve at least equivalent to the cell range extension bias value which is 9 dB (should supported up to 9 dB) in present discussion. Therefore, it is visible that the values of 
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 of normal subframes in current specification could not be sufficient to non-zero transmit power ABS.
One solution for high layer signaling support can extend the value range of 
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 to include the power reduction value of non-zero power ABS. Under this solution, the OFDM symbol power could be allocated dynamically no matter the subframe is normal or non-zero ABS. 
Another possible solution is to add a new parameter named 
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 which is only used to directly denote the power information of non-zero transmit power ABS similar to
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. However, the CRS power boosting should not be changed in non-zero ABS for the implementation complexity issue. Therefore the standardized work of
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 is not needed. The UE can distinguish the normal subframe and non-zero power ABS in this solution.
And the third solution is to utilize the power offset value 
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 to indicate the power difference between 
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 in the normal subframes and corresponding power in non-zero ABS. The 
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 scheme should be re-defined because 
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for all PDSCH transmission schemes except MU MIMO in current specifications.
These above three solutions need high layer signalling provided from eNB to UEs. Signalling overhead issue of each solution should be evaluated during the discussion. If one of the solutions is endorsed, the values of parameters should be standardized based on system performance evaluation of non-zero power ABS.
Proposal 2: Possible solutions of signaling support for non-zero transmit power ABS include: 
· Extend the current value range of 
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; 
· Add a new parameter
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 only used for non-zero transmit power ABS; 
· Use power offset value 
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 between non-zero ABS and normal ones. 
1.3. Power setting in non-zero transmit power ABS
The transmit power of non-zero power ABS should not be a constant value which only related to the victim cell CRE bias. The power should be adjusted by the aggressor cell considering the network current load and the interference level of victim cells. The active UEs number in the aggressor cell is time-varying and when non-zero ABS is deployed it should adapt to the UE number variation. The aggressor cell can increase the power allocated in non-zero power ABS when the traffic load of aggressor cell is heavy and in this situation the overall system throughput could be increased. While the traffic load is light, the aggressor cell could lower the power in non-zero ABS or just use the zero power ABS. Moreover, considering the signalling overhead issue, the non-zero transmit power ABS should be semi-statically configured and X2 signalling support would be needed to inform the victim cell which subframes are normal and which subframes are non-zero transmit power ABS. The possible solution is bitmap which indicates the ABS pattern.
Proposal 3: The power setting of the non-zero transmit power ABS should be semi-static.

3. Conclusion

In this contribution, we proposed our considerations on signalling support and specification impact for non-zero transmit power ABS and analyzed some issues from the deployment aspect. The following proposals are given:
Proposal 1: If the BS RE power control dynamic range from RAN4 evaluation result could meet -9 dB, especially under QAM modulation, further signaling support of non-zero transmit power ABS may be required. 

Proposal 2: Possible solutions for signaling support for non-zero transmit power ABS include: 

· Extend the current value range of 
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; 
· Add a new parameter
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 only used for non-zero transmit power ABS; 
· Use power offset value 
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 between non-zero ABS and normal ones. 
Proposal 3: The power setting of the non-zero transmit power ABS should be semi-static.
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