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1 Introduction

At the RAN1#68 meeting, the working assumptions on signalling support for non-zero transmit power ABS were agreed as follows [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

In this contribution, we continue the discussion on the signalling support for non-zero transmit power ABS and provide our views.
2 Discussion
2.1 Downlink power allocation
As stated in [2], “The eNodeB determines the downlink transmit energy per resource element. A UE may assume downlink cell-specific RS EPRE is constant across the downlink system bandwidth and all subframes until different cell-specific RS power information is received”. In current specification, the ratios of PDSCH EPRE to CRS EPRE in OFDM symbols without CRS (A) and with CRS (B), respectively, are defined for downlink power allocation. In the case of null transmission in ABS, a specific ratio of PDSCH EPRE to CRS EPRE in ABS is not necessary at all. However, in the case of reduced non-zero power transmission in ABSs, the UE need to use A and B parameters to enable proper data demodulation when 16-QAM or 64-QAM is used. Moreover, the PDSCH EPRE value is different in ABS and non-ABS. 

Fig. 1 provides an illustration on different PDSCH EPRE values in ABS and non-ABS.
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Fig. 1: Different PDSCH EPRE values in ABS and non-ABS.
In order to exploit non-zero transmit power ABS, an additional PDSCH EPRE to CRS EPRE ratio in ABS should be delivered to UE [3] [4] [5]. It was agreed at the RAN1#68 meeting that “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” [1]. However, for TM7 to 9 further discussions are required. In the sequel, we will discuss the detailed signalling that supports non-zero transmit power ABS for TM7 to TM9.
2.2 Signalling support for non-zero transmit power ABS

For aggressor cells where non-zero transmit power is applied in ABS, different PDSCH EPRE to CRS ratios can be used for non-ABS and ABS. It is not only necessary for the purpose of demodulation, but also useful for the purpose of deriving CQI feedback [2]. For instance, UE may use A and/or B to derive a CSI feedback, e.g. reporting the CQI based on CRS-based CSI measurement. This is similar to the case of using PDSCH EPRE to CSI-RS EPRE ratio to derive a CSI feedback based on CSI-RS.
Note that the reported CQI might not be accurate enough, if no additional PDSCH EPRE to CRS/CSI-RS EPRE ratios are defined for the purpose of deriving CSI feedback in non-zero transmit power ABSs. One may argue that eNB can simply compensate the received CQI according to the power offsets of non-zero transmit power between ABS and normal subframes. However, such CQI compensation may not always be achievable. For instance, if UE reports a 2-layer PMI in reduced power ABS, but eNB prefers a single-layer PMI, eNB may not be able to perform appropriate CQI compensation. Therefore, in order to ensure the CQI reported is accurate, the additional PDSCH EPRE to CRS/CSI-RS EPRE ratios should be delivered to UE.
In TM7 and TM8, from the perspective of PDSCH demodulation, the ratio of PDSCH EPRE to CRS EPRE value for reduced power ABS does not seem to be essential, as the demodulation is based on DM-RS. However, concerning the CSI measurement, as both TM7 and TM8 are based on CRS, the ratio of PDSCH EPRE to CRS EPRE value for reduced power ABS would still be required for UE as discussed above.
Proposal 1: The ratio of PDSCH EPRE to CRS EPRE for reduced power ABS is transmitted to UE via higher layer signalling for TM7/8.
In TM9, for similar reasons discussed above, the ratio of PDSCH EPRE to CRS EPRE value for reduced power ABS is not needed for PDSCH demodulation. However, again, for CSR-based CSI measurement, the ratio of PDSCH EPRE to CRS EPRE value for reduced power ABS would still be required for UE. Moreover, when the UE is configured with PMI/RI reporting, UE perform CSI measurement based on CSI-RS and the UE may assume downlink CSI-RS EPRE is constant across the downlink system bandwidth and constant across all subframes, as well as the ratio of PDSCH EPRE to CRS/CSI-RS EPRE, which may not be the case of reduced power transmission in ABS. Therefore, considering the CSI measurement based on CSI-RS in reduced power ABS, the ratio of PDSCH EPRE to CRS/CSI-RS EPRE should also be indicated to UE.
Proposal 2: The ratio of PDSCH EPRE to CRS/CSI-RS EPRE for reduced power ABS should be transmitted to UE via higher layer signalling for TM9.
3 Conclusion
In this contribution, we investigated the downlink power allocation in ABS and non-ABS subframes and discussed the signalling support for non-zero transmit power ABS. According to above analysis and observation, we kindly suggest that RAN1 agree on the following proposals:
Proposal 1: The ratio of PDSCH EPRE to CRS EPRE for reduced power ABS is transmitted to UE via higher layer signalling for TM7/8.
Proposal 2: The ratio of PDSCH EPRE to CRS/CSI-RS EPRE for reduced power ABS should be transmitted to UE via higher layer signalling for TM9.
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