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Introduction

In RAN#79 meeting, the updated NR specifications after RAN1#92 meeting were endorsed. It was also agreed that RAN1 shall continue to focus on stabilizing the current Rel-15 NR specifications in RAN1#93 meetings because there are still some remaining issues to be solved. In this contribution, we provide our further considerations on rate matching.
PDSCH rate matching around CORESET

According to the agreement in RAN1#91, the higher layer parameter " CORESET-start-symb" has been deleted from the RRC parameter list, and a UE assumes the time location of the PDCCH field according to the following parameters:

CORESET-time-duration

Monitoring-offset-PDCCH-slot

Montoring-periodicity-PDCCH-slot

Montoring-symbols-PDCCH-within-slot

Linkage between Search space and CORESET
Consequently, the UE should determine the time domain location of a CORESET based on the above parameters. 

Since multiple search space(SS) sets can be linked to the same CORESET for one UE, and these multiple search space sets can be configured with different starting symbols, the rate matching around this CORESET should be based on the configured CORESET-time-duration and all starting symbols of linked SSs. As shown in Figure 1, for the UE, the gNB configures SS1 and SS2, which are both linked to CORESET1 with 2 symbols CORESET-time-duration, the Montoring-symbols-PDCCH-within-slot for SS1 indicates starting from the first symbol, but Montoring-symbols-PDCCH-within-slot for SS2 indicates starting from the second symbol, In this case, the UE need to determine the time domain location of PDSCH rate matching according to the two search space sets, i.e. assumes the starting symbol of the CORESET as the most front symbol of all the search space sets, and assume the ending symbol of the CORESET as the last symbol of all the search space sets. It is noted that one of the multiple SSs can be a search space set with zero monitoring candidate which is used to align with other UE’s search space set linked to the same CORESET.
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Figure 1 Two configured SSs linked to one CORESET

Proposal 1: The PDSCH rate matching for one CORESET  should be based on the configured CORESET-time-duration and all starting symbols of linked SSs.

The collision between resource set and monitoring candidates
In RAN1#92bis meeting, It was agreed that UE does not monitor an PDCCH candidate when it collides with any RB-level rate matching resource as described in the following agreement. However, it is still FFS how to handle the collision between RE-level resource and PDCCH candidate. 

Agreements:

When an PDCCH candidate collides with any RB-level resource (FFS RE-level), where PDSCH is semi-statically not mapped, as described in TS38.214 Section 5.1.4.1 then 
The UE is not required to monitor the PDCCH candidate overlapping with the resource even only by one RE
Considering the impact of collision to the PDCCH decoding, we think the collision between monitoring candidates and RE-level rate matching resource set should be grouped into two cases:

Case1: The overlapping happens on the PDCCH DMRS REs within the monitoring candidates;

Case2: The overlapping happens on the other REs than the PDCCH DMRS REs within the monitoring candidates.

It is obvious that Case1 collision will seriously affect the demodulation performance, so we believe the candidates with Case1 collision should be dropped.

For Case2 collision, if the overlapping REs are few, the candidate can still use to load DCI, with the PDCCH rate matching around the overlapping REs. So the UE should do blindly decoding in order to increase system capacity.   

Proposal2: The handling of the collision between RE-level rate matching resource set and monitoring candidate should depend on different collision cases, e.g. whether PDCCH DMRS and rate matching resource collides.

Rate matching around CORESET WB DMRS
In RAN1#92bis meeting, it was agreed WB RS REs for the configured CORESET should be rate matched. 

Agreements:

When UE is to rate-match a PDSCH around PDCCH scheduling the PDSCH, and PDCCH is received in the CORESET configured with WB RS, the UE shall rate-match around 

The union of REs of the PDCCH scheduling the PDSCH and the WB RS REs for the configured CORESET

However, it is not clear enough for the definition of ‘WB RS REs for the configured CORESET’. In our view, the WB RS for the configured CORESET is present in all REGs within the set of contiguous RBs of the CORESET where and when at least one REG of a candidate is mapped. This understanding is aligned with the agreements in RAN1#90bis meeting. In other words, UE may not assume WB DMRS is present in the PRB clusters which do not be mapped the associated search space set(s). 

As shown in Figure 2, the CORESET includes 4 PRB clusters in frequency domain, one search space set linkes to this CORESET, and all candidates of this search space set are mapped within Cluster0 and Cluster1. So UE assumes that Wideband DMRS REs only exist in Cluster0 and Cluster1. Considering the Cluster2 and Cluster3, because without any candidate mapping, UE can not assume whether WB DMRS REs exist, therefore UE should not do rate matching around any RE of Cluster 2 and 3 unless some rate matching resource configurations includes Cluster2 and Cluster3.
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Figure 2 Clarification for WB DMRS rate matching
Proposal 3: Clarify that the WB RS REs for the configured CORESET for the PDSCH rate matching are not present in the cluster with the contiguous RBs where no any candidate is mapped.
Conclusion

In this contribution we provide the following proposals:

Proposal 1: The PDSCH rate matching for one CORESET  should be based on the configured CORESET-time-duration and all starting symbols of linked SSs.

Proposal2: The handling of the collision between RE-level rate matching resource set and monitoring candidate should depend on different collision cases, e.g. whether PDCCH DMRS and rate matching resource collides.
Proposal3: Clarify that the WB RS REs for the configured CORESET for the PDSCH rate matching are not present in the cluster with the contiguous RBs where no any candidate is mapped..
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