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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction 
[bookmark: OLE_LINK12]In this contribution, we share our view on SPS PDSCH retransmission for FDMed unicast PDSCH and multicast PDSCH.
2. SPS PDSCH retransmission for FDMed unicast PDSCH and multicast PDSCH
Regrading FDMed unicast PDSCH and group-common PDSCH, the following agreements were achieved in previous meeting that the unicast PDSCH and group-common PDSCH can only be dynamically scheduled [1]. One remaining issue is for SPS PDSCH retransmission, whether it is included in the dynamically scheduled PDSCH for FDMed scheduling.

	Agreement
It is clarified that for the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled. Further down-selection between the following:
· Opt 1: the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling
· FFS: whether new UE capability is needed
· Opt 2: the unicast/multicast SPS retransmission PDSCH is NOT included in the dynamically scheduled PDSCH for FDMed scheduling




Regarding SPS PDSCH retransmission, it is usually deemed as dynamically scheduled PDSCH in current specification for unicast scheduling. For example, when determining number of PDSCHs supported in a slot for TDM case, or determining HARQ-ACK timing/PUCCH resource, or determining PDSCH aggregation factor, etc., same mechanism is used for SPS PDSCH retransmission and dynamically scheduled PDSCH. SPS PDSCH retransmission is scheduled by a certain DCI, it is natural to include it in the dynamically scheduled PDSCH for FDMed scheduling, i.e. Opt 1 should be adopted. 

One concern for Opt 1 is that new UE capability may be needed. According to latest UE feature discussion, the following FG #33-1-2 and FG #33-3-2 were introduced for FDMed unicast PDSCH and multicast PDSCH [2]. For convenience, prerequisite feature groups for these FGs and FG defined for multicast SPS PDSCH are also cited below. Since SPS PDSCH for broadcast is not supported, and only 33-2 is included as the prerequisite feature group for 33-3-2, at least SPS PDSCH retransmission for multicast is not included in current FG #33-1-2 and FG #33-3-2, currently.

	Features
	Index
	Feature group
	Components
	Prerequisite feature groups

	33. NR_MBS
	33-1
	Broadcast
	1. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by MCCH-RNTI.
2. Support of group-common PDCCH/PDSCH for broadcast with CRC scrambled by G-RNTI(s) for MTCH.
3. Support of CFR configuration for broadcast.
4. Support of CORESET and common search space for broadcast. 
5. Support of DCI format 4_0 with CRC scrambled with G-RNTI/MCCH-RNTI for broadcast.
6. Support of inter-slot TDM between unicast PDSCH and MCCH group-common PDSCH or MTCH group-common PDSCH, or between MCCH group-common PDSCH and MTCH group-common PDSCH, or among unicast PDSCH and MCCH group-common PDSCH and MTCH group-common PDSCH in different slots.
7. Support MCCH change notification indication via DCI.
8. support of higher layer configured slot-level repetition up to 8 for MTCH
9. One G-RNTI per UE is supported for broadcast reception
10. Support of FDMed MCCH and PBCH
11. Support of up to 64QAM for FR1/FR2
	

	33. NR_MBS
	33-1-2
	FDM-ed unicast PDSCH and group-common PDSCH for broadcast
	1. Support FDM between one unicast PDSCH and one group-common PDSCH for broadcast in RRC CONNECTED mode in a slot.
	33-1

	33. NR_MBS
	33-2
	Dynamic scheduling for multicast for PCell
	1. Support of group-common PDCCH/PDSCH for multicast with CRC scrambled by G-RNTI for PCell.
2. Support of CFR configuration for multicast.
3. Support of CORESET and common search space configuration for multicast.
4. Support of DCI format 4_1 with CRC scrambled with G-RNTI for multicast.
5. Support of inter-slot TDM between group-common PDSCH for multicast and other PDSCHs in different slots. 
6. Support {2, 4, 8} times semi-static slot-level repetition for group-common PDSCH for multicast

	

	33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast
	1. Support FDM between one unicast PDSCH and one group-common PDSCH for multicast in RRC CONNECTED mode in a slot.

	33-2

	33. NR_MBS
	33-5-1
	SPS group-common PDSCH for multicast on PCell
	1. Support one SPS group-common PDSCH configuration for multicast
2. Support {2, 4, 8} times semi-static slot-level repetition for SPS group-common PDSCH

	33-2



However, in the current FG#33-3-3a cited below, HARQ-ACK for SPS PDSCH is included since its prerequisite feature group includes 33-5-1a or 33-5-1f, that is, FDMed unicast PDSCH and multicast SPS PDSCH are considered in this FG.
	33. NR_MBS
	33-3-3a
	FDM-ed Type-1 and Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast
	1. Support of FDM-ed Type-1 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and ACK/NACK-based HARQ-ACK for multicast on PUCCH or PUSCH
2. Support of Type-2 HARQ-ACK codebooks for multiplexing HARQ-ACK for unicast and HARQ-ACK for multicast on PUCCH or PUSCH with max number X of G-RNTIs

	33-3-2, at least one of {33-2a, 33-4, 33-5-1a, 33-5-1f}



Based on the above, it can be found that there are inconsistent FGs defined regarding FDMed unicast and group-common PDSCH. Modification for the current UE feature groups is needed regardless Opt 1 or Opt 2 is adopted.
Considering consistency for SPS PDSCH retransmission for unicast and multicast, Opt 1is slightly preferred. If Opt 1 is adopted, FG#33-1-2 and FG#33-3-2 should be updated as following.

	33. NR_MBS
	33-1-2
	FDM-ed unicast PDSCH and group-common PDSCH for broadcast
	1. Support FDM between one dynamically scheduled unicast PDSCH and one group-common PDSCH for broadcast in RRC CONNECTED mode in a slot.
	33-1

	33. NR_MBS
	33-3-2
	FDM-ed unicast PDSCH and one group-common PDSCH for multicast
	1. Support FDM between one dynamically scheduled unicast PDSCH and one dynamically scheduled group-common PDSCH for multicast in RRC CONNECTED mode in a slot.

	33-2, or at least one of {33-5-1a, 33-5-1f}



Proposal: For the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled and the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling.
3. Conclusion
[bookmark: _GoBack]In this contribution, we discuss PUCCH resources for SPS PDSCH retransmission in FDMed unicast PDSCH and group-common PDSCH. The following proposal was made.
Proposal: For the FDMed unicast PDSCH and group-common PDSCH capability of RRC_CONNECTED UE, the unicast PDSCH and group-common PDSCH can only be dynamically scheduled and the unicast/multicast SPS retransmission PDSCH is included in the dynamically scheduled PDSCH for FDMed scheduling.
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