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1 Introduction
In RAN1#70 meeting, the following agreement on the IMR configuration for CoMP was agreed

Agreement:

· IMR configuration: 

· Each IMR is configured independently with a R10 subframeConfig and a R10 resourceConfig, where resourceConfig is for 4 REs

· All the IMRs configured for one UE shall together use only REs which can be configured as a single R10 ZP CSI-RS resource configuration. 
In RAN1#70bis meeting, the following agreements on PDSCH rate matching/RE mapping for CoMP were agreed:

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.

Agreement: 

Default values are suggested in case RAN2 decides to specify default values. 

· 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

· PDSCH starting symbol: one value N = {0 or reserved value (FFS),1,2,3,4 (only for system BW of <=10PRBs),PCFICH of serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling}

· In MBSFN subframe (according to the DCI-indicated MBSFN subframe configuration): min(2,N). Otherwise: N.

· By default: the starting position of PDSCH indicated by PCFICH of the serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling

· FFS whether some handling is needed for an indicated starting symbol earlier than the end of the PDCCH in the serving cell

· 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

Agreement:

· 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

Based on the above agreements, we state our views on the remaining FFS of configured ZP CSI-RS configurations for PDSCH rate matching as well as the maximum number of configured ZP-CSI-RSs per CC in this contribution.
2 Configuration of ZP-CSI-RS for IMRs and PDSCH RE mapping
It was agreed that more than one ZP CSI-RS configuration per CC can be configured for a Rel-11 UE. One of the configured ZP-CSI-RSs should be used for the IMRs for the target UE. In addition, multiple ZP-CSI-RSs should be configured for respective transmission point and/or specific CoMP scheme. In this session, we illustrate how to design the ZP-CSI-RS configuration for IMRs and PDSCH RE mapping, respectively. Furthermore, the number of ZP-CSI-RS configurations should be limited for RRC configuration design in RAN2.
Assuming the 3-point CoMP measurement set, we consider the maximum 4 CSI processes of UE-A and its configuration is illustrated in Table 1 [1]. The corresponding configuration of 3 IMRs for UE-A is illustrated in Table 2.
Table 1: Configuration of CSI processes assuming a 3-point CoMP measurement set
	CSI process Index
	NZP-CSI-RS
	IMR index

	
	
	

	#0
	TP1
	IMR1

	#1
	TP1
	IMR2

	#2
	TP2
	

	#3
	TP3
	IMR3


Table 2: Configuration of IMRs assuming a 3-point CoMP measurement set
	IMR index
	Interference Muting

	IMR1
	Muting on TP1

	IMR2
	Muting on TP1 and TP2

	IMR3
	Muting on TP1, TP2, TP3


In Figure 1, we show an example of resource configuration for muted interferences on respective TPs. At TP1, the resources of IMR1, IMR2 and IMR3 are configured for UE-A. For PDSCH data transmission, in a subframe, it is possible that the IMR(s) for UE-A and the IMR(s) for other UE(s) are both present in the allocated RBs. As illustrated in Fig. 1, besides the IMRs for UE-A, an IMR for UE-B is also configured at TP1, which should be indicated to UE-A for PDSCH rate matching at TP1. In case of TP2, the configuration of IMRs include only IMR2 and IMR3 for UE-A. For TP3, only IMR2 is required for UE-A but an IMR for UE-C in different RE position is also required for PDSCH RE matching.
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Fig. 1 RE configuration of muted interferences for respective TPs
For IMR configuration, we have already agreed that a single ZP-CSI-RS resource configuration should be used for all IMRs of a UE.

· For IMRs on TP1, TP2 and TP3: ZP-CSI-RS0={IMR1, IMR2, IMR3 for UE-A}

For PDSCH RE matching, we should take the CoMP scheme and TP(s) into consideration for the ZP-CSI-RS configuration, which is independent from that of IMRs. For DPS, we need to rate match around one ZP-CSI-RS configuration in one subframe, which can change dynamically by using the DCI format 2D. Therefore, the required ZP-CSI-RSs for each TP are configured as follows:

· For DPS on TP1: ZP-CSI-RS1={IMR1, IMR2, IMR3 for UE-A and IMR for UE-B}

· For DPS on TP2: ZP-CSI-RS2={IMR2 and IMR3 for UE-A}

· For DPS on TP3: ZP-CSI-RS3={IMR3 for UE-A and IMR for UE-C}

For various JT CoMP schemes on different TPs, it is possible to configure a single ZP-CSI-RS configuration across all the cooperating TPs. Since we assume same data transmission for JT on multiple TPs, a same configuration of PDSCH RE mapping should be informed to the CoMP UE. For different combination of TPs for JT, the following ZP-CSI-RSs can be configured as an illustration.
· For JT on TP1 and TP2: ZP-CSI-RS1

· For JT on TP1 and TP3: ZP-CSI-RS4={IMR1, IMR2, IMR3 for UE-A, IMR for UE-B, and IMR for UE-C}

· For JT on TP2 and TP3: ZP-CSI-RS5={ IMR2, IMR3 for UE-A, and IMR for UE-C}

· For JT on TP1, TP2 and TP3: ZP-CSI-RS4

Since we have agreed maximum 4 states can be configured for the PDSCH RE mapping. Altogether, we choose the following configuration of ZP-CSI-RSs for PDSCH RE mapping of a CoMP UE. Together with the ZP-CSI-RS0 configuration for IMRs, we need maximum 5 ZP-CSI-RS configurations for one UE, illustrated as

· ZP-CSI-RS0={IMR1, IMR2, IMR3 for UE-A}

· ZP-CSI-RS1={IMR1, IMR2, IMR3 for UE-A and IMR for UE-B}

· ZP-CSI-RS2={IMR2 and IMR3 for UE-A}

· ZP-CSI-RS3={IMR3 for UE-A and IMR for UE-C}

· ZP-CSI-RS4={IMR1, IMR2, IMR3 for UE-A, IMR for UE-B, and IMR for UE-C}

One of ZP-CSI-RS1~ZP-CSI-RS4 can be indicated in a state of the PDSCH RE Mapping and Quasi-Co-Location Indicator. For the default value, the ZP CSI-RS configuration corresponding to the serving cell is assumed by UE for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10. In the above example, if TP1 is the UE’s serving cell, the configuration of ZP-CSI-RS1 should be the default configuration.
Proposal1: 

· Maximum 5 ZP-CSI-RS configurations per CC are required for IMRs and PDSCH RE mapping, 
· One ZP-CSI-RS for all the IMRs and the other ZP-CSI-RSs for PDSCH RE mapping should be configured independently.
As for the FFS of agreed ZP-CSI-RS configurations in last meeting, our preference is that “all configured ZP CSI-RS configurations must cover the configured IMRs for a UE”. When scheduled by DCI Format 2D/C in TM10, we think that only ZP-CSI-RS configuration should be applied for PDSCH rate matching in a given subframe. 
Proposal2: 

· In a given subframe, one of the configured ZP CSI-RS configurations is applied for PDSCH rate matching
· When scheduled by DCI Format 2D/C in TM10, the configured ZP CSI-RS configurations is applied for PDSCH rate matching in a given subframe is indicated by DCI
· all configured ZP CSI-RS configurations must cover the configured IMRs for a UE
3 Conclusions

In this contribution, we state our views on the remaining FFS of configured ZP CSI-RS configurations for PDSCH rate matching as well as the maximum number of configured ZP-CSI-RSs in this contribution.
Proposal1: 

· Maximum 5 ZP-CSI-RS configurations per CC are required for IMRs and PDSCH RE mapping, 

· One ZP-CSI-RS for all the IMRs and the other ZP-CSI-RSs for PDSCH RE mapping should be configured independently.

Proposal2: 

· In a given subframe, one of the configured ZP CSI-RS configurations is applied for PDSCH rate matching
· When scheduled by DCI Format 2D/C in TM10, the configured ZP CSI-RS configurations is applied for PDSCH rate matching in a given subframe is indicated by DCI
· all configured ZP CSI-RS configurations must cover the configured IMRs for a UE
References:

[1] R1-124290, NEC Group, Maximum number of CSI processes, Oct. 8-12, San Diego, California, 3GPP RAN1#70b.

