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1. Introduction
In RAN1#69, the following agreement was reached regarding the CoMP transmissions [1]: 

· Provide signaling to indicate the CRS position of at least one cell from which PDSCH transmission may occur

· Signaling identifies at least the frequency shift

· FFS for number of CRS antenna ports

· FFS for MBSFN subframes

· If the signaling is transmitted, PDSCH follows the Rel-10 rate-matching around the indicated CRS of a single cell; otherwise, the UE assumes the CRS positions of the serving cell

· FFS until RAN1#70 whether the signaling can also indicate up to 3 cells around whose combined CRS patterns the PDSCH is rate-matched. 

In this contribution we analyze the impact of CRS signaling to PDSCH EPRE. The definition of PDSCH EPRE can be different for different CoMP transmission modes depending on whether CRS or DM-RS is used, and number of transmitting points.
2. Discussion
The definition of PDSCH EPRE is specified in in Section 5.2 of [2]. In Rel.10, PDSCH EPRE is defined based on the EPRE of CRS or DM-RS. This can be the baseline for PDSCH EPRE derivation for DL CoMP transmission.
2.1. CRS-based transmission 
CRS can be used for single TP transmission including DPS and DBP [3,4]. Because different cells have different CRS configurations, the UE can be informed of the TP through dynamic DCI signaling so the PDSCH RE can be rate-matched and mapped around the CRS. Like CRS-based transmission in Rel.10, the PDSCH EPRE can be based on the CRS EPRE of the single transmitting point.  The two parameters, 
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, can be used for EPRE derivation. The parameter 
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 is UE-specific and is independent of the transmitting point.  The parameter PB (from which the UE-specific parameter
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is derived) is cell specific. It is likely to be different between a macro eNB and a pico eNB due to their different transmitting power constraints. Because a UE is aware of which transmitting point sends the PDSCH, it is able to use the cell-specific parameter PB if it is aware of the parameter PB of every cell in its CoMP set. This can be done through higher layer signaling. 

Proposal 1: For DPS or DPB transmission based on CRS, the Rel.10 PDSCH EPRE definition can be reused. UE can be configured of the parameter PB of every cell in its CoMP set through high layer signaling and apply the parameter PB of the transmitting TP.
2.2. DM-RS based transmission
When DM-RS is used for CoMP demodulation, the PDSCH EPRE can be based on DM-RS EPRE as in Rel.10 TM9. The UE may assume the ratio of PDSCH EPRE to UE-specific RS EPRE within each OFDM symbol containing UE-specific RS is 0 dB for number of transmission layers less than or equal to two and -3 dB otherwise. For DPS or DPB where a single TP transmits to the UE using DM-RS, the UE can derive the PDSCH EPRE from DM-RS as TM9 and no change is required. 
In the case of joint transmission when different TPs belong to different cells, such as in Scenarios 1,2 or 3, different cells may have different CRS configurations (frequency offset and number of CRS ports). A TP has to stop PDSCH for its CRS transmission, making the PDSCH EPRE different if the PDSCH is transmitted by the remaining TPs. In order for the UE to derive the PDSCH EPRE correctly from the DM-RS, it is best that the PDSCH does not overlap with any of the CRS of the TPs. This can be done if all the TPs of a JT transmission are signaled to the UE and all their CRS REs are mapped around [5].
Proposal 2: For JT transmission, the PDSCH EPRE should be the same in every RE and be derived from DM-RS. The PDSCH should be mapped around.the combined CRS pattern of all the TPs. 

3. Conclusion

We analyzed the requirements for a UE to derive the PDSCH EPRE correctly in different CoMP transmission modes. The following proposals are required for a UE to determine the PDSCH EPRE depending on whether CRS or DM-RS is used:
Proposal 1: For DPS or DPB transmission based on CRS, the Rel.10 PDSCH EPRE definition can be reused. UE can be configured of the parameter PB of every cell in its CoMP set through high layer signaling and apply the parameter PB of the transmitting TP.

Proposal 2: For JT transmission, the PDSCH EPRE should be the same in every RE and be derived from DM-RS.. The PDSCH should be mapped around.the combined CRS pattern of all the TPs. 
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