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1	Introduction
In the previous meetings, the following agreements were achieved about PDSCH rate-matching.
RAN1 #90
Agreements:
· At least the following is supported
· When the scheduled PDSCH overlaps with the PDCCH scheduling the PDSCH, the UE shall assume that the scheduled PDSCH is rate-matched around the PDCCH scheduling the PDSCH
· Other forms of resource sharing between PDCCH and PDSCH are not precluded
RAN1 #90b
Agreements:
· 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
· 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)
RAN1 #91
Agreements:
· 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
In this contribution, we discuss PDSCH rate-matching when UE configured with WB RS.
2	Discussion
As we already agreed and described in the specification, a UE may be configured with higher layer parameter Resource-set-BWP configuring up to 4 rate-match-PDSCH-resource-set(s). Within a BWP, CORESET(s) configured to a UE for monitoring can be included in higher layer parameter Resource-set-BWP. If UE’s CORESET is included in Resource-set-BWP, the entire CORESET is assumed for rate matching when applicable. Furthermore, DCI can turn a group of resource-sets on and off. If gNB has not configured explicitly a CORESET in the Resource-set-BWP, or if UE’s CORESET(s) is/are included in Resource-set-BWP but DCI dynamically turns the CORESET(s) off, UE should perform rate matching around a detected PDCCH. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]However, the current specification does not well specify the rate matching behavior when the CORESET is configured with wideband RS. Since there are PDCCH DMRS outside the CCEs containing the detected PDCCH, it is impossible for UE to simply rate match around the detected PDCCH.
To resolve the issue, we propose the following options when the CORESET is configured with wideband RS and if gNB has not configured explicitly a CORESET in the Resource-set-BWP, or if UE’s CORESET(s) is/are included in Resource-set-BWP but DCI dynamically turns the CORESET(s) off, 
· Option 1: The entire CORESET.
· Option 2: All REs within the set of contiguous resource blocks where there is a detected PDCCH in the CORESET.
· Option 3: The union of PDCCH REs and WB RS REs for the configured CORESET.
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[bookmark: _Ref510536443]Figure 1 PDSCH rate maching around a CORESET configured with wideband RS (Option 1)
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[bookmark: _Ref510536474]Figure 2 PDSCH rate maching around a CORESET configured with wideband RS (Option 2)
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[bookmark: _Ref510536483]Figure 3 PDSCH rate maching around a CORESET configured with wideband RS (Option 3)
Option 1 is the simplest, but the resource utitlization is the lowest since some REs that could have been used for PDSCH transmission is rate matched, shown in Figure 1.
Option 2 is in line with the wideband RS mapping criterion. The difference between Option 1 and Option 2 is that in case of discontiguous CORESET allocation, some sets of continuous resource block not containing the detected PDCCH may be used for PDSCH transmission, shown in Figure 2.
Option 3 makes full ultilization of the un-used REs of the corresponding PDCCH. However, PDSCH rate-matching with respect to CORESET may become a RE-level behavior, which may not be in line with the current specification, shown in Figure 3.

Proposal: If WB RS are configured for a UE, the UE shall assume that the scheduled PDSCH is rate-matched around
· Option 1: The entire CORESET.
· Option 2: All REs within the set of contiguous resource blocks where there is a detected PDCCH in the CORESET.
· Option 3: The union of PDCCH REs and WB RS REs for the configured CORESET.

3	Conclusions 
In this contribution, we have discussed the remaining issues on PDSCH rate-matching when UE configured with WB RS and have made the following proposal:
Proposal: If WB RS are configured for a UE, the UE shall assume that the scheduled PDSCH is rate-matched around
· Option 1: The entire CORESET.
· Option 2: All REs within the set of contiguous resource blocks where there is a detected PDCCH in the CORESET.
· Option 3: The union of PDCCH REs and WB RS REs for the configured CORESET.
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