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1. Introduction

In 3GPP RAN1#70bis meeting, downlink control signaling on PDSCH rate matching for CoMP was discussed.  Through online discussion, some conclusions were reached [1]:
· 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

· 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
In this contribution, the remaining FFS aspect on PDSCH rate matching is discussed.
2. The relation between configured ZP CSI-RS resources and IMRs
In RAN1#70bis, the conclusion has been made that the network can use DCI to indicate the UE one of multiple ZP CSI-RS configurations configured by RRC signaling when the UE is scheduled by DCI format 2D in TM10.  This can realize dynamic PDSCH rate matching across different ZP CSI-RS configurations.  UE should rate matching all the ZP CSI-RS REs in each subframe corresponding to the TP.
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Figure 1 CSI-RS/IMR patterns of two TPs
Figure1 shows the case of DPS when UE configured with two CSI processes corresponding to TP1 and TP2 respectively.  One CSI process is configured with IMR1 which is used to measurement interference except TP1.  Another CSI process is configured with IMR2 which is used to measurement interference except TP2.   In this case, the network should configure the following two ZP CSI-RS configurations.
	
	REs covered by ZP CSI-RS configuration

	ZP CSI-RS config1
	· 支持中英、中日在线互译
· 支持网页翻译，在输入框输入网页地址即可
· 提供一键清空、复制功能、支持双语对照查看，使您体验更加流畅
· IMR1
· 分享到翻译结果重试Muting REs corresponding to NZP CSI-RS2抱歉，系统响应超时，请稍后再试

	ZP CSI-RS config2
	· 支持中英、中日在线互译
· 支持网页翻译，在输入框输入网页地址即可
· 提供一键清空、复制功能、支持双语对照查看，使您体验更加流畅
· IMR2
· 分享到翻译结果重试Muting REs corresponding to NZP CSI-RS1抱歉，系统响应超时，请稍后再试


ZP CSI-RS config1 should be used for rate matching when the transmission is from TP1.  ZP CSI-RS config2 should be used for  rate matching when the transmission is from TP2.  The UE should not rate-match the union of IMR1 and IMR2.  Otherwise, it would lead to problems of overhead waste and inaccurate interference measurement.
分享到 

翻译结果重试
抱歉，系统响应超时，请稍后再试
· 支持中英、中日在线互译
· 支持网页翻译，在输入框输入网页地址即可
· 提供一键清空、复制功能、支持双语对照查看，使您体验更加流畅
Through the above analysis, it happens that in a given subframe the configured IMR is not covered by the applicable ZP CSI-RS resource (e.g. IMR2 is not covered in ZP CSI-RS config1).   When it happens, the PDSCH rate matching should be performed according to the ZP CSI-RS configuration corresponding to the state selected by DCI.   The PDSCH rate matching should not be performed according to more the one ZP-CSI-RS resource(s) and/or the IMR.  It is sufficient to have the rule that all configured ZP CSI-RS configurations must cover the configured IMRs for a UE.  Therefore, we have the following proposals:
Proposal 1: All configured ZP CSI-RS configurations must cover the configured IMRs for a UE.
Proposal 2:If in a given subframe the configured IMR is not covered by the applicable ZP CSI-RS resource, PDSCH rate matching is performed according to the ZP CSI-RS resource corresponding to the state selected by DCI format 1D.
3. PDSCH rate matching with DCI format 1A in TM10
In RAN1#70bis [1], it was agreed that four PDSCH rate matching patterns corresponding to the four states can be configured by high layer signalling.    For DCI Format 2D, dynamic selection of one rate-matching pattern out of these four states can be done using DCI bits with 1 new bit and nSCID  [2] or 2 new bits.  For DCI Format 1A, due to the lack of nSCID or additional bit, the method for DCI format 2D can not be used.   Instead, the following alternatives can be considered:
Alt 1: Using specific high layer signalling for DCI Format 1A to signal one set of rate matching information, wherein the set of rate matching signal includes at least one set of ZP CSI-RS configuration.

Alt 2: The set of rate matching information used for DCI Format 1A is one of four states configured for DCI Format 2D such  as the first state.

Alt 3: DVRB/LVRB bit is re-used to dynamically indicate the rate matching information from configured two states configured by RRC signalling.
For using DCI Format 1A in fall-back mode, PDSCH transmission is CRS based in non-MBSFN subframes.  In scenario 4, this CRS based transmission is done in SFN combining way. If rate-matching is done according to the ZP CSI-RS configuration which usually takes into account of the coordinating TPs only, it will pollute the IMRs of the other non-coordinating TPs within the same cell.  It is more desirable to configure the union of IMRs for all the TPs in the same cell for rate-matching.   This can be done by configuring ZP-CSI-RS using higher layer signalling for rate-matching purpose specifically in DCI format 1A in fall-back mode.  It is more appropriate to configure one ZP CSI-RS specific for rate matching purpose in DCI format 1A in this case. 
Proposal 3:  For CRS based transmission using DCI Format 1A for TM10, higher layer signalling is used to configure one ZP CSI-RS for rate-matching purpose.
For port 7 transmission using DCI Format1A e.g. under MBSFN subframes, CoMP can be used to increase the transmission reliability.    Instead, the DVRB/LVRB flag can be re-used to dynamically indicate the PDSCH RE mapping and quasi-co-location.  In this case, two of four states configured by RRC for DCI format 1D can be re-used for format 1A.  
Proposal 4:  For port 7 transmission using DCI Format 1A for TM10, DVRB/LVRB bit can be re-used to dynamically indicate the PDSCH RE mapping and quasi-co-location information.
4. Conclusions
This contribution discusses the issues of PDSCH rate matching behavior in TM10.  Our proposals related to this topic are summarized as follows:
Proposal 1 : All configured ZP CSI-RS configurations must cover the configured IMRs for a UE.
Proposal 2: If in a given subframe the configured IMR is not covered by the applicable ZP CSI-RS resource, PDSCH rate matching is performed according to the ZP CSI-RS resource corresponding to the state selected by DCI format 1D. 
Proposal 3: For CRS based transmission using DCI Format1A for TM10, higher layer signalling is used to configure one ZP CSI-RS for rate-matching purpose.
Proposal 4: For port 7 transmission using DCI Format 1A for TM10, DVRB/LVRB bit can be re-used to dynamically indicate the PDSCH RE mapping and quasi-co-location information.
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