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1	Introduction
The following are the agreements and working assumptions from previous RAN1 meetings relevant to rate matching.
Working assumptions (1): 
· For NR_PDSCH
· On the RB-symbol level, NR supports at least UE specific RRC configuration of at least the following parameters for a rate-matching resource set(s)
· A UE can be RRC configured with one or multiple pairs of bitmap-1 and bitmap-2, each pair determining a time-frequency resource set, i.e. kronecker(transpose(bitmap-1), bitmap-2)  
· a bitmap-1 of at least RB granularity (up to 275 bits, one bit corresponding to one RB)
· FFS whether other granularities, e.g. 2,4, 6, 8,16 RBs, maximum number of RBs, are also supported
· a bitmap-2 of 14 symbols (i.e. 1 slot) in time for which the first bitmap applies (one bit per symbol) 
· FFS: support of bitmap-2 of size 28 a 56 symbols
· FFS configuration of bitmap-1 and bitmap-2 pairs or other method by RMSI/OSI

Agreements (1):
· A UE is configured with resources for PDSCH rate matching
· FFS details
· A UE is configured with resources for PUSCH rate matching
· FFS details

Agreement (2):
RMR(s) for PDSCH resource mapping includes CSI-RS REs at least.

Agreements (3):
· NR supports aperiodic SRS triggering field in DCI.
· Supports at least one state of the field that can select at least one out of the configured SRS resources. 
· FFS: details

In this paper, we discuss our views on RS related rate matching for DL and UL.

2 [bookmark: _Ref178064866]Discussions
Although rate matching was discussed in RAN1#90bis which resulted in working assumption (1), the agreed working assumption only allows PRB level and OFDM symbol level granularity for rate matching, and hence does not allow RE level granularity.  It should be noted that it is already agreed that the rate matching resource mapping includes at least CSI-RS REs according to Agreement (2).  One straightforward approach is the define ZP CSI-RS for the purposes of PDSCH rate matching which can exactly match the footprint of any possible NZP CSI-RS configuration:
Proposal 1 	For the purpose of PDSCH rate matching, define a ZP CSI-RS resource that can be configured to exactly match the footprint of any possible NZP CSI-RS configuration.

In addition, to cover NR reference signals such as aperiodic CSI-RS, NR should support dynamic indication of the ZP CSI-RS resources defined for the purpose of PDSCH rate matching via DCI.
Proposal 2 	To rate match PDSCH around aperiodic CSI-RS, dynamic indication (via DCI) of ZP CSI-RS resources is supported in NR.

Furthermore, according to Agreement (1), the UE can be configured with resources for the purposes of PUSCH rate matching.  This can be achieved by defining a ZP SRS for the purpose of PUSCH rate matching which can exactly match the footprint of possible SRS configurations:

Proposal 3 	For the purpose of PUSCH rate matching, define a ZP SRS resource that can be configured to exactly match the footprint of any possible SRS configuration.

[bookmark: _GoBack]In RAN1#88bis, the Agreement (3) was made with regards to aperiodic SRS.  Another open issue is how to perform PUSCH to RE mapping for an NR UE when another NR UE is transmitting aperiodic SRS in the same slot.  Hence, NR should support dynamic indication of the ZP SRS resources defined for the purpose of PDSCH rate matching via DCI.

Proposal 4	To rate match PUSCH around aperiodic SRS, dynamic indication (via DCI) of ZP SRS resources is supported in NR.

3 Conclusions
In this paper, we discuss our views on RS related rate matching for DL and UL.  Based on the discussion in Section 2, we make the following proposals:
Proposal 1 	For the purpose of PDSCH rate matching, define a ZP CSI-RS resource that can be configured to exactly match the footprint of any possible NZP CSI-RS configuration.

Proposal 2 	To rate match PDSCH around aperiodic CSI-RS, dynamic indication (via DCI) of ZP CSI-RS resources is supported in NR.

Proposal 3 	For the purpose of PUSCH rate matching, define a ZP SRS resource that can be configured to exactly match the footprint of any possible SRS configuration.

Proposal 4	To rate match PUSCH around aperiodic SRS, dynamic indication (via DCI) of ZP SRS resources is supported in NR.



