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1 Introduction

In the previous meetings, the following agreements on rate matching were reached [1][2]. 
	Agreements: (90bis)
· On a RE level, NR-PDSCH of SCS 15kHz can be rate-matched around the following resources:

· LTE CRS

· Rate-matching resource can be semi-statically configured (using LTE v_shift and up to 4 CRS antenna port(s)) for a NR UE

· A UE is not expected to handle the case where NR-PDSCH DMRS REs are over-lapping, even partially, with any RE(s) indicated by the rate-matching configuration. 
Agreements:(90bis)
· On the RB-symbol level, UE can be configured with one or multiple DL resource set(s), each resource set configuration includes a first bitmap of RB granularity and a second bitmap of OFDM symbols within a slot for which the first bitmap applies (i.e. the intersection of two bitmaps). 

· These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.

· FFS whether or not the presence of the information field to indicate the resource set is RRC configurable – conclude by Friday

· FFS whether a resource set is applicable in every slot or not (e.g., via a periodic configuration, etc.)

· Conclude by Friday whether or not there is RRC impact

· FFS the case of one DCI scheduling multi-slot transmission

· Note: covers future/backward compatible resource, parts of CORESETs, multiple CORESETs

· FFS L1 signaling is GC PDCCH or scheduling DCI

· CORESET(s) configured to a UE for monitoring can be included in resource set(s)

· If included, the entire COREST is assumed for rate matching when applicable CORESET-level
· These resource set(s) can be identified as resource sets(s) for which the PDSCH is or is not mapped based on the L1 signalling.

· FFS the configuration details of rate matching for semi-static case (w/o L1 signalling)

Agreements:(91)
· The center-subcarrier location (12 bits), bandwidth (3 bits) and MBSFN subframe configuration for a single LTE carrier can be indicated to the NR UE in addition to the Vshift and the number of CRS ports for rate-matching around LTE CRS
Agreements:(91)
For the already agreed resource sets for PDSCH rate-matching: 

· Up to 4 RB-symbol-level resource sets per cell & an indication to indicate for semi-static or dynamic rate matching per resource set by RRC

· Up to [4] RB-symbol-level resource sets per BWP & an indication to indicate for semi-static or dynamic rate matching per resource set by RRC

Agreements:(91)
· For L1 signalling, NR supports 1 bit turns a group of resource-sets on and off, where 1bit is signalled per each group of resource sets 

· At most 2 groups of resource sets can be configured to a UE. The grouping is configured per BWP

Agreements:(91)
· For PUSCH rate matching, no additional impact on RRC configuration in Rel-15

Agreements:(91)
Length of bitmap-2 can be up to 2 slots


In this contribution, we give our further considerations on rate matching.
2 Problem 1 
2.1 Analysis
For the Rate matching issue, there is still an important question uncovered, i.e. whether or not to allow L1 signalling indication for different resource sets to conflict and, if yes,  how to resolve this conflict. According to the agreements in the RAN1#91 meeting, the dynamic rate matching resource sets should be divided into Resource-set-group-1 and Resource-set-group-2.The specification needs to clarify the case when the group1 resource sets and the group2 resource sets overlap. 

Firstly, the L1 signalling indication conflict between the 2 bits should be allowed, because each bit is corresponding to one group of resource sets. Each bit should be allowed to be set independently. Then, it has to be clarified how to resolve the conflict of overlapping resource sets where one is indicated as being available for PDSCH transmission whereas the other is indicated as “rate matched”. Below, three candidate schemes are introduced for this purpose:
Option1: The gNB should indicate each resource set group priority. When a conflict occurs for overlapping resources, the lower priority resource set group’s L1 signaling can be overridden by the higher priority resource set group’s L1 signaling.
Option2: Without any configuration limitation, when a conflict occurs, apply logical AND for the indication of the overlapping area, but do not affect the non-overlapping area.
Option3: Without any configuration limitation, when a conflict occurs, apply logical OR for the indication of the overlapping area, but do not affect the non-overlapping area.
For Option1, if each group contains multiple resource sets, if the lower priority group is overridden by the higher priority group, which means all resource sets belonging to the lower priority group should be overridden, the dynamic rate matching becomes inaccurate and less efficient. Further considering logical OR should be more reasonable than logical AND, because if the gNB indicates one resource set group can be reused by the scheduled PDSCH, the bit in L1 signaling defers to ‘1’, which means the whole region of the resource set is unoccupied; if the gNB indicates one resource set group that cannot be reused by the scheduled PDSCH, the bit in the L1 signaling defers to ‘0’, which means some or all of the resource set group region cannot be used. Logical OR for the overlapping area can cover these two cases, that both some of the resource set group region cannot be used and also that all of the resource set group region cannot be used. The logical AND, on the other hand, can only realize one case, i.e. that the whole resource set group region cannot be used.
2.2 Proposed change for the issue 
For this question, we suggest that  allowing L1 signaling indication conflict, and logical OR should be used for the overlapping region between the two resource set group, at the premise that the L1 signaling '1' means without rate matching around the relevant resource set group, the '0' means with rate matching around the relevant resource set group.
Proposal: It is allowed to configure overlapping resource sets. A L1 signaling indication conflict between the resource sets is allowed. A logical OR to indicate the availability of the overlapping region shall be used , at the premise that the L1 signalling '1' means without rate matching around the relevant resource set group and that the '0' means with rate matching around the relevant resource set group.
3 Problem 2
3.1 Analysis
In 38.214_v2.0.0, there is following description about resource set:
	-     Resource-set-BWP configuring up to [4] rate-match-PDSCH-resource-set(s) which may contain:

        within a BWP, a pair of reserved resources. in numerology. of the BWP indicated by an RB level bitmap (higher layer parameter rate-match-PDSCH-bitmap1) with 1RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters rate-match-PDSCH-bitmap2) for which the reserved RBs apply.

-     Resource-set-cell configuring up to 4 rate-match-PDSCH-resource-set(s) which may contain:

        within a serving cell, a pair of reserved resources, in a given numerology, is indicated by an RB level bitmap (higher layer parameter rate-match-PDSCH-bitmap1) with RB granularity and a symbol level bitmap spanning one or two slots (higher layer parameters rate-match-PDSCH-bitmap2) for which the reserved RBs apply. 


Here Resource-set-BWP means the resource set configured in a certain BWP, and Resource-set-cell means the resource set configured in a certain cell, an obvious difference between the two resource sets is the PRB indexing when configuring in frequency domain. Only the numerology determined, the time domain and frequency domain configuration of a resource set will make sense, for the Resource-set-BWP, the upper description mentioned that, the numerology is the BWP's numerology, but for the Resource-set-cell, without any explanation for the 'given numerology', so maybe there are the following possibility:

· The 'given numerology' is the reference numerology for the cell-specific semi-static transmission configuration;

· The 'given numerology' is the BWP's numerology where the resource set exists;

· The 'given numerology' is the SS Block's numerology for the cell;
3.2 Proposed change for the issue

In a word, we suggest that the specification should clarify the 'given numerology' for Resource-set-cell. 
4 Conclusion

In this contribution we make the following proposals:

For the dynamic indication of overlapping resource sets:

Proposal: It is allowed to configure overlapping resource sets. A L1 signaling indication conflict between the resource sets is allowed. A logical OR to indicate the availability of the overlapping region shall be used , at the premise that the L1 signalling '1' means without rate matching around the relevant resource set group and that the '0' means with rate matching around the relevant resource set group.
For the RRC configuration of “Resource-set-cell” it should be clarified what the “given numerology” means in the agreement.
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