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1. Introduction
In RAN1 #94bis meeting, an agreement is reached for grant-based PUSCH transmission.
	Agreements:

· One PUSCH transmission instance is not allowed to cross the slot boundary at least for grant-based PUSCH.


In RAN1 #95 meeting, an agreement for URLLC is as below.
	Agreements:

· In order to evaluate the necessity to introduce a new N1/N2 timing capability in Rel. 16 eURLLC, the following aspects should be considered:

· Perform latency analysis to identify the set of scheduling configuration parameters for which the eURLLC latency requirement(s) can/cannot be satisfied under the NR Rel. 15 timing capabilities.

· To do this, the worst-case achievable latency should be considered.

· Perform system-level and/or link-level evaluations to investigate the gains brought by reducing N1/N2 and allowing for more (re-)transmissions within the eURLLC latency budget.

· For system-level evaluation, the performance metrics agreed for Rel. 16 eURLLC SI are applied.

· For link-level evaluation, at least the resource efficiency, i.e., the average number of REs used for completing the transmission of a TB, should be reported. The number of transmissions for successfully decoding a TB and the target BLER for each transmission should be reported.

· For both system-level and link-level evaluations, the simulation parameters agreed for Rel. 16 eURLLC SI are the baseline.

· For all aspects, the comparison reference point is Rel. 15 NR capability timing 2 for FR1 and Rel. 15 NR capability timing 1 for FR2.

· For all aspects, companies should report the assumed values for the following parameters:

· Alignment latency 

· The considered N1/N2 values

· SR periodicity in case the first PUSCH Tx is based on a dynamic grant

· SR reception to initial PUSCH grant processing time at the gNB

· PDCCH monitoring periodicity 

· The number of BDs/non-overlapping CCEs per monitoring occasion should be reported.

· For the purpose of this study, the possibility of enhancing the number of non-overlapping CCEs/BDs for NR eURLLC can be considered.

· Type-B time-domain allocation length for PDSCH/PUSCH channels 

· Time-domain allocation length for PDCCH, SR and PUCCH

· UE and gNB PDSCH/PUSCH decoding time

· The HARQ-ACK to reTx PDCCH  and PUSCH to reTx PDCCH processing time at the gNB 

· The maximum number of possible PUCCH transmissions carrying HARQ-ACK per slot

· Companies can report operation constraints (e.g., compact DCI, TB size, #RBs, #layers, #CCs, etc.) needed to enable reducing N1/N2.
· Note: If TDD is assumed, the DL/UL configurations should be reported.


In this contribution, we discuss resource allocation enhancement for URLLC.
2. Discussion
In Rel-15 NR, a NW could configure up to 16 time domain resource patterns within a slot for PDSCH and could indicate one time domain resource pattern for scheduled PDSCH by scheduling PDCCH. A time domain resource pattern comprises a slot offset, a starting OFDM symbol, and duration. For simplicity, in Rel-15 NR, the starting OFDM symbol of each time pattern is relative to the slot boundary. It’s also a unified way for URLLC and eMBB. 
In Rel-16, URLLC enhancement has been agreed to study. In order to meet stringer latency requirement, it’s beneficial to configure more monitoring occasion of PDCCH in the middle of a slot. In addition, same slot scheduling could be an available way to meet latency of URLLC. 
However, there are some drawbacks for URLLC based on Rel-15 NR time domain resource pattern. For same slot scheduling, the UE shall buffer OFDM symbols before receiving scheduling PDCCH since the UE does not know whether the indicated time pattern would occupy the previous OFDM symbols or not. It may be worse when monitoring occasion of the scheduling PDCCH is closer to the end of slot. The UE may waste buffering space to buffer resources before the configured monitoring occasion of PDCCH. Hence, in Rel-16, at least for URLLC, it’s better to release relative point of the starting OFDM symbol of each time pattern. One possible way is that the relative point is starting OFDM symbol of the configured CORESET. In this way, the UE could release some buffer spaces. 
Observation: For same slot scheduling for URLLC, the UE shall buffer resources before receiving scheduling PDCCH.
Proposal 1: In Rel-16, at least for URLLC, it’s better to release relative point of the starting OFDM symbol of each time pattern from slot boundary to starting OFDM symbol of the configured CORESET.
Furthermore, if starting OFDM symbol of the configured CORESET is in the middle of the slot, some time patterns may exceed the end of the slot boundary. We believe it’s beneficial to maintain duration of the exceeded time patterns. In other words, we think resource allocation for URLLC could be contiguous and across slot boundary. In view of scheduling, it could make NW have enough resources to meet reliability requirement of URLLC. 

Proposal 2: At least for URLLC, resource allocation of PDSCH could across slot boundary.
3. Conclusion

In this contribution, we propose the following:
Observation: For same slot scheduling for URLLC, the UE shall buffer resources before receiving scheduling PDCCH.
Proposal 1: In Rel-16, at least for URLLC, it’s better to release relative point of the starting OFDM symbol of each time pattern from slot boundary to starting OFDM symbol of the configured CORESET.
Proposal 2: At least for URLLC, resource allocation of PDSCH could across slot boundary.
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