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[bookmark: _Ref165266342]Introduction
According to the WID [1] of the NR MBS, the MBS service of NR is to be provided to both the IDLE/INACTIVE UE and the CONNECTED UE. As NACK only feedback for multicast for CONNECTED UE is supported and HARQ feedback can be enabled/disabled, there may be no HARQ feedback for a given HARQ process for the MBS reception. In this contribution, we provide our analysis on some of the remaining issues on supporting the HARQ operation for the MBS.
Discussion
PDSCH scheduling restriction
According to NR Rel-15/Rel-16 specification, there are some scheduling restrictions for PDSCH scheduling. For example, for a given HARQ process, UE does not expect to receive another PDSCH before the end of the expected transmission of HARQ-ACK for that HARQ process. The exact specification is quoted as following [2]:
	
[bookmark: _Hlk71298508]A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6]. In a given scheduled cell, the UE is not expected to receive a first PDSCH and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH, where the two resources are in different slots for the associated HARQ-ACK transmissions, each slot is composed of symbols [4] or a number of symbols indicated by subslotLengthForPUCCH-r16 if provided, and the HARQ-ACK for the two PDSCHs are associated with the HARQ-ACK codebook of the same priority. In a given scheduled cell, the UE is not expected to receive a first PDSCH, and a second PDSCH, starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH if the HARQ-ACK for the two PDSCHs are associated with HARQ-ACK codebooks of different priorities. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i. In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.



[bookmark: _Hlk83806347]For broadcast, there is no HARQ-ACK feedback for the GC-PDSCH, same rule as that of PDSCH scrambled with SI-RNTI can be a starting point. That is, for the PDSCH corresponding G-RNTI for broadcast, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.
Proposal 1: For broadcast PDSCH, the existing scheduling timeline restriction of PDSCH with SI-RNTI in the NR Rel-15/Rel-16 can be reused.
· For the PDSCH corresponding G-RNTI for broadcast, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.

For multicast, different HARQ-ACK modes i.e. ACK/NACK, NACK only, were agreed to be supported. And it was also agreed to enable/disable HARQ-ACK feedback for multicast. Then if NACK only is supported, or HARQ-ACK feedback is disabled by RRC or DCI, then there may be no HARQ feedback for a given PDSCH of a HARQ process. Then the scheduling restriction of “until the end of the expected transmission of HARQ-ACK for that HARQ process” is not applicable. Therefore, new timeline for PDSCH scheduling with no HARQ feedback is needed. 
[bookmark: _Hlk71299085]For NACK only feedback mode, since UE is configured/indicated with one PUCCH resource for NACK-only transmission, then the end of the expected transmission of HARQ-ACK for that HARQ process can be interpreted as the end of the configured/indicated PUCCH resource for NACK-only even if NACK-only PUCCH is not transmitted when PDSCH is decoded correctly. 
For the PDSCH with no HARQ feedback, i.e., HARQ feedback is disabled by RRC, there may be no PDSCH to HARQ-ACK feedback timing indicator (i.e., k1) and PRI in the scheduling DCI, the scheduling restriction rule for PDSCH corresponding to SI-RNTI in NR Rel-15/Rel16 can be a starting point, i.e. a predefined timeline is used. If the HARQ feedback is dynamically disabled by DCI, there are k1 and PRI indication in the scheduling DCI, the end of the expected transmission of HARQ-ACK for that HARQ process can be interpreted as the end of the PUCCH resource indicated by PRI or the end of the slot/sub-slot indicated by k1 when HARQ-ACK feedback is disabled.
Proposal 2: For multicast PDSCH, if HARQ-ACK feedback for the PDSCH is disabled by RRC, the existing scheduling timeline restriction of PDSCH with SI-RNTI in the NR Rel-15/Rel-16 can be reused.
· For the PDSCH corresponding G-RNTI for multicast, if HARQ-ACK feedback for the PDSCH is disabled by RRC, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.
Proposal 3: For multicast PDSCH with NACK-only feedback or multicast PDSCH with HARQ feedback enabled/disabled by DCI, the PDSCH scheduling restriction for a given HARQ process needs to be reconsidered.
Conclusions
In this contribution, we make discussions on the other issues for Rel-17 MBS, and we have the following proposals:
[bookmark: _Toc502437832]Proposal 1: For broadcast PDSCH, the existing scheduling timeline restriction of PDSCH with SI-RNTI in the NR Rel-15/Rel-16 can be reused.
· For the PDSCH corresponding G-RNTI for broadcast, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.
Proposal 2: For multicast PDSCH, if HARQ-ACK feedback for the PDSCH is disabled by RRC, the existing scheduling timeline restriction of PDSCH with SI-RNTI in the NR Rel-15/Rel-16 can be reused.
· For the PDSCH corresponding G-RNTI for multicast, if HARQ-ACK feedback for the PDSCH is disabled by RRC, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.
Proposal 3: For multicast PDSCH with NACK-only feedback or multicast PDSCH with HARQ feedback enabled/disabled by DCI, the PDSCH scheduling restriction for a given HARQ process needs to be reconsidered.
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