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1 Introduction
Regarding configuration for rate-matching resource set(s), followings are agreed [1-2]:
Agreements:

· For NR_PDSCH

· On the RB-symbol level, for a rate-matching resource set(s),  NR supports  at least UE specific RRC configuration of bitmap-3 in addition to  bitmap-1 and bitmap-2 pair

· A UE can be RRC configured with one bitmap-3 per each pair of bitmap-1 and bitmap-2 

· each bit in bitmap-3 corresponds to a unit equal to a duration of the bitmap-2, and indicates whether the pair is present in the unit or not 

· bitmap-3 is composed of {1, 5, 10, 20 or 40 units} but is at most of duration [down-select between 20 or 40 ms] 

· The lengh of bitmap-3  for different bitmap-1 and bitmap-2 pairs can be different.

· When bitmap-3 length is 1, bitmap-3 is not explicitly configured.

· the rate-matching configuration repeats in time with periodicity equal to duration of bitmap-3

· a UE rate-matches around union of resources (i.e resrouce sets) where, each resource is expressed by a set of bitmap-1, bitmap-2 and bitmap-3. 

· FFS: whether the bitmap-3 is configured or not when the pair of bitmap-1 and bitmap-2 is associated with L1 signalling.

· Note: the bitmap-3 can be configured at least for the pair of bitmap-1 and bitmap-2 is not associated with L1 signalling.

· FFS configuration of bitmap-3 or other method by RMSI/OSI
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

This contribution discusses remaining issues on rate matching.
2 Remaining issues on rate matching
2.1 Dynamic rate matching indication for multi-slot scheduling
Dynamic rate matching indicator is transmitted via scheduling DCI. How to apply dynamic indicator for multi-slot scheduling case is still open. For multi-slot scheduling, only one DCI is transmitted for the data scheduling and the scheduled data channel is transmitted across the pre-configured multiple slots. In this case, since the dynamic rate matching indicator is transmitted only one time, dynamic rate matching indication for each of the scheduled slot is impossible. As shown in Figure 1, two alternatives can be considered to resolve this issue as follows: 

Alt 1) Dynamic rate matching indication is applied to the all of scheduled slots. 
Alt 2) Dynamic rate matching indication is applied to the only current slot. For remaining slots, PDSCH/PUSCH is rate matched based on the semi-static configuration.
In the figure, “on” means that PDSCH/PUSCH is rate matched around the rate matching resources and “off” means that not rate matched. For Alt 1, dynamic rate matching indication can indicate “off” only when all of the rate matching resources in the scheduled multiple slots are “off”. Therefore, possibility of resource reuse can be very limited. Comparing to Alt 1, Alt 2 can ensure the dynamic resource reuse at least for the current slot. However, remaining slots should always follow the semi-static configuration. Considering these trade-off, one of the alternatives can be down-selected. In other way, dynamic rate matching cannot be supported for multi-slot scheduling case.
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Figure 1. Dynamic rate matching indication for multi-slot scheduling.
Proposal 1: For multi-slot scheduling, dynamic rate matching indication is
· Alt 1. applied to the all of scheduled slots.

· Alt 2. applied to the current slot.

· Alt 3. not supported.
2.2 Discussions on UE behaviours for other channel/signals

UE behaviours should be defined when other channels/signals such as PDCCH/PUCCH/RSs (CSI-RS, DMRS,TRS,…) overlap with reserved resources. 

At least SSB should be perfectly preserved from reserved resources, i.e., SSB is neither rate matched nor punctured around reserved resources. The gNB should avoid the overlapping between SSB and reserved resources but there is no impact on the UE behaviour.

PDCCH/PUCCH can be rate matched around reserved resources like data channels. Basically, the gNB should re-configure PDCCH/PUCCH regions if they are overlapped with reserved resources. However, if the reserved resources are going to last only for a very short time period, re-configuring all PDCCH/PUCCH resources overlapped with the reserved resource may be inefficient in term of signalling. In this case, it is more desirable to perform rate-matching of PDCCH/PUCCH around reserved resources rather than to re-configure. PDCCH candidate dropping can also be considered. 
Regarding the case when PDCCH is overlapped with the actual transmitted SSBs, PDCCH can be rate matched around SSBs as the same motivation above. More specifically, the configured CORESET can be rate matched around SSBs. Then the UE can monitor its search space which is recalculated based on the rate matched CORESET.
RSs can be punctured around reserved resources. As above, re-configuring all RSs overlapped with the reserved resource is not a good solution if the reserved resources only impact few milliseconds. Simple puncturing is better than rate matching for RSs to avoid any UE misunderstanding on the RS resources when the RSs are shared for different UEs. Especially for measurement RS like wideband CSI-RS, material operational impact is not expected if RSs are punctured for short time. 

Proposal 2: PDCCHs/PUCCHs are rate matched or dropped when they overlap with reserved resources.

Proposal 3: PDCCHs are rate matched when they overlap with actual transmitted SSBs.

Proposal 3: RSs are punctured when they overlap with reserved resources.

3 Conclusion
This contribution discussed remaining issues on rate matching and the followings were proposed.
Proposal 1: For multi-slot scheduling, dynamic rate matching indication is

· Alt 1. applied to the all of scheduled slots.

· Alt 2. applied to the current slot.

· Alt 3. not supported.
Proposal 2: PDCCHs/PUCCHs are rate matched or dropped when they overlap with reserved resources.
Proposal 3: PDCCHs are rate matched when they overlap with actual transmitted SSBs.

Proposal 3: RSs are punctured when they overlap with reserved resources.
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