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1. Introduction

In this paper, our views on multi-slot resource allocation remaining issues are presented. This paper is a re-submission of R1-1804016.
2. Discussion
2.1. Slot determination for multi-slot scheduling
In RAN1#AH NR 1801 meeting [5], it was agreed that in case of slot-aggregation is configured, the same symbol allocation is used across slots in UL, which is aligned with the DL agreement. 
Agreements:

· In case of slot-aggregation is configured

· the same symbol allocation is used across slots in UL

· Note: this aligns with the DL case

· the TB is repeated across the slots

· Discuss further offline the RV order for the DL/UL transmission (scheduled by DCI) spanning multiple slots (also checking the existing agreements made in the coding session)

· In case of slot-aggregation is configured, the configuration is limited to rank 1 only for both DL and UL

However, for N-slot PDSCH/PUSCH scheduling, the same symbol allocation may not be able to be applied across the N consecutive slots not defined as UL/DL by the slot format, as stated in the current version of specification. 

Not all slots not defined as UL can provide the DL symbols required by the SLIV. In some “self-contained” slots, although some symbols are DL or flexible, there are still some symbols required by the SLIV are UL. Hence the UE behaviour described in this section needs to by corrected. A UE procedure is described in Section 9.2.6 of TS 38.213 [3] for multi-slot PUCCH resource determination. The similar procedure can be re-used for the multi-slot PDSCH scheduling.
And in RAN1#AH NR 1801 meeting [5], a FFS point lefted in multi-slot PUCCH resource determination has been resolved by an agreement.
Agreement:

· The ‘unknown’ symbols in semi-static DL/UL assignment can be used for long PUCCH transmission over multiple slots when a UE receives a grant to transmit the long PUCCH
It is reasonable to apply this agreement also for PDSCH and PUSCH multi-slot resource allocation. If the flexible symbols cannot be used, the slots available for the multi-slot scheduling may be very limited. Allowing the flexible symbols to be used makes the multi-slot PDSCH scheduling much more applicable. 
In order to avoid the cross-link interference, the flexible symbols should not be scheduled for UL transmission for other UEs in the cell and even for the neighboring cells. A concern may be raised that this sets a constraint to the gNB scheduler. 
Actually this depends on the gNB strategy: If a gNB likes to guarantee more robust coverage by sacrificing the scheduling flexibility, it can allow the UE to use the flexible symbols. If a gNB desires better scheduling flexibility rather then an extreme large coverage, it can prevent the UE from using the flexible symbols. Hence another alternative is to enable the gNB to select one strategy from the two.
Proposal 4: For N-slot PDSCH/PUSCH scheduling, 
· Option 1: The same symbol allocation is applied across consecutive slots in which corresponding symbols are DL/UL or flexible.
· Option 2: gNB informs UE which is applied among the two:
· The same symbol allocation is applied across consecutive slots in which corresponding symbols are DL/UL or flexible.
· The same symbol allocation is applied across consecutive slots in which corresponding symbols are DL/UL.
2.2. RV handling for multi-slot resource allocation
Another remaining issue on multi-slot PDSCH/PUSCH transmission is how to handle the RV order across the slot. Based on the current study, compared with other RV orders, the RV order 0, 2, 3, 1 provides the best throughput proformance, and has been agreed for “transmission without a dynamic grant”. Hence the RV order 0, 2, 3, 1 should also be used for the multi-slot PDSCH/PUSCH transmission. 

Then the starting position in the RV order needs to be determined. A proposal from some companies is:
· The RV changes across the slots counted according to 0, 2, 3, 1. The starting position in the cycle is given by the RV field.

However, only the starting position 0 enables the independent decoding of the first slot. It is not clear how changing the starting position with DCI indication provides performance gain over fixing the starting position to 0. Hence our view is always to use the RV order 0, 2, 3, 1 with starting position 0. The the RVID field in DCI can be reserved in case of multi-slot scheduling.
Proposal 2: For multi-slot PDSCH/PUSCH transmission, the RV changes across the slots counted according to 0, 2, 3, 1. The starting position in the cycle is 0.
3. Conclusions

Proposal 1: For DL N-slot scheduling, the same symbol allocation is applied across consecutive slots in which corresponding symbols are DL or flexible.
Proposal 2: For multi-slot PDSCH/PUSCH transmission, the RV changes across the slots counted according to 0, 2, 3, 1. The starting position in the cycle is 0.
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