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Introduction

For single-cell transmission with TM9, PDSCH is rate-matched around the serving cell CRS and UE-specifically configured CSI-RS. For DL CoMP with TM10, PDSCH rate-matching shall be defined in related to the reference signals of multiple transmission points (e.g. CRS, ZP CSI-RS, and NZP CSI-RS). This issue was discussed in RAN1#70bis and following agreements were captured:

Agreement:  
RRC Signalling:
· Configure up to 4 sets per CC of PDSCH RE mapping and quasi-co-location parameters to be indicated by DCI format 2D.
· Each state that can be signaled in DCI format 2D/C for TM10 corresponds to a higher-layer list of parameters:
· One number of CRS ports {1, 2, 4, and a reserved value that has no Rel-11 UE behaviour attached to it}, one CRS frequency shift, and one MBSFN subframe configuration 
· By default: the CRS and MBSFN configuration of the serving cell
· One configuration of ZP CSI-RS
· By default: the ZP CSI-RS configuration which the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10
· […]
· One NZP CSI-RS resource index
· QCL is assumed between DMRS and the CSI-RS resource
· Discuss in RAN2 whether or not a default value should be specified
· Include in the specification, and inform RAN2, that the UE is not expected to receive (or the higher layer signalling does not allow the UE to receive) an IMR configuration which is not covered by one (or more – FFS) ZP-CSI-RS configuration for the UE
· Irrespective of the UE’s capability in terms of number of supported CSI processes, more than one ZP CSI-RS configuration can be configured for a Rel-11 UE
· In a given subframe, one of the configured ZP CSI-RS configurations (except possibly in the case marked * below) is applied for PDSCH rate matching
· When scheduled by DCI Format 2D/C in TM10, which of the configured ZP CSI-RS configurations is applied for PDSCH rate matching in a given subframe is indicated by DCI
· FFS whether:
· all configured ZP CSI-RS configurations must cover the configured IMRs for a UE, or
· *: if in a given subframe the configured IMR is not covered by the applicable ZP CSI-RS resource, 
· the PDSCH rate matching is performed according to one or more ZP-CSI-RS resource(s) and/or the IMR
· One ZP CSI-RS configuration is identified by higher layer signalling as the ZP-CSI-RS configuration that the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10
· If only one ZP CSI-RS configuration is configured for the UE, it is assumed by the UE for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10

There was a discussion in RAN1#70bis whether in one subframe, the configured IMR is to be covered by the ZP CSI-RS configuration signalled by DCI 2D. In this contribution we discuss this issue.

Discussion

IMR is introduced in Rel.11 for enhanced interference measurement. Each IMR is configured with a Rel.10 ZP CSI-RS configuration, e.g. subframeConfig and resourceConfig, where resourceCofig is for 4REs. The following clarifications can be made regarding IMR. 
Observations
· Signal received on the IMR is assumed as interference by UE.
· What is transmitted on the IMR is subject to eNB implementation, to match the associated CQI hypothesis. 
· The interference hypothesis as well as the signal transmitted on IMR is transparent to the UE. 
· IMR measurement and PDSCH demodulation are two independent blocks and should not affect each other. IMR is used for deriving CQI feedback which aims for link adaptation in a future subframe, while PDSCH demodulation is for data reception in the current subframe.

As the specific interference hypothesis on an IMR is UE-transparent, it should be left to the eNB to decide what to transmit on the IMR.  From the UE’s perspective, what is transmitted on the IMR (e.g. PDSCH to this UE, PDSCH to another UE, or dummy signals to emulate interference) does not impact interference measurement at all as long as the UE follows the RRC configuration to associates the measured signal on an IMR to the corresponding CQI. In one subframe, UE may very well receive its own PDSCH on its IMR, to derive CoMP CQI for scheduling in a future subframe where the current serving cell acts as interference. 
An example is given in Fig. 1 for two-point DPS, where a CSI-process is configured to measure CQI associated to eNB 2 (CSI-RS 2) and reflect interference where eNB 1 is not blanked. Assume the UE receives a PDSCH transmission from eNB 1 in the subframe where UE is configured to measure the CQI.  Herein there are two possible alternatives for eNB 1 transmissions on the IMR:



Fig. 1: interference measurement on IMR
· Alt 1: eNB 1 transmits PDSCH to the UE on the IMR, which reflects the interference hypothesis where eNB1 is not blanked. 
· Alt 2: eNB 1 transmits dummy signal to the UE on the IMR to emulate interference from eNB 1. This achieves the same CQI measurement purpose, but the available PDSCH resources are reduced. Clearly this negatively impacts the spectral efficiency. 
It is clear from the above discussion that forbidding PDSCH transmission on an IMR provides no system benefits but rather degrades the system throughput. Considering that the CoMP performance gain is already quite limited, we see no technical reason that one ZP CSI-RS configuration must always cover all IMR. Instead, whether a ZP CSI-RS configuration covers an IMR should be left to eNB implementation. 

Proposal:
· In a given subframe, PDSCH rate-matching is performed according to the one ZP CSI-RS configuration signaled by DCI 2D. 
· In a given subframe, it is not necessary for the signaled NZP CSI-RS configuration to cover all IMR.

Summary
In this contribution we discussed the remaining issues of PDSCH rate-matching and its relation to IMR configuration. 
Proposal:
· In a given subframe, PDSCH rate-matching is performed according to the one ZP CSI-RS configuration signaled by DCI 2D. 
· In a given subframe, it is not necessary for the signaled NZP CSI-RS configuration to cover all IMR.
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