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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
After RAN1#112 discussion, the RAN1 UE features for Rel-17 NR is updated in [1]. This contribution provides our views for the remaining issues for UE features set 1 topics.
Discussion on Rel-17 UE features for NR MBS
[bookmark: _Ref100756836][bookmark: _Ref129681832]FG33-5-1a/1f for multicast SPS
Based on the latest UE feature list, the only remaining issue is the yellow highlighted part:
	33. NR_MBS
	33-5-1a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for SPS group-common PDSCH for multicast
	1. Support of ACK/NACK based HARQ-ACK feedback, and support of enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling, [SPS group-common PDSCH activation]
2. Support of PTM retransmission for SPS multicast associated with G-CS-RNTI
3. Support of Type-1 and Type-2 HARQ-ACK CB for SPS multicast feedback only
4. Support of shared SPS-PUCCH-AN-List configuration from unicast SPS
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling



Whether the disabling HARQ-ACK applied to the first PDSCH after SPS activation is controversial and was discussed several meetings yet with no consensus. Based on the current specification, the interpretation is that the first PDSCH after SPS activation is also one PDSCH so that the disabling HARQ-ACK is applied complying to the specification description. 
	18 Multicast Broadcast Services
….
[bookmark: OLE_LINK1]A UE can be configured per G-RNTI for multicast or per G-CS-RNTI, by harq-FeedbackEnablerMulticast with value set to 'enabled', to provide HARQ-ACK information for PDSCH receptions. When the UE is not provided harq-FeedbackEnablerMulticast for a G-RNTI for multicast or G-CS-RNTI and pdsch-HARQ-ACK-Codebook = dynamic for multicast HARQ-ACK information, the UE does not provide HARQ-ACK information for respective PDSCH receptions. If a UE is provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI for multicast or a G-CS-RNTI, the UE provides HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_1 associated with the G-RNTI or the G-CS-RNTI, and determines whether or not to provide the HARQ-ACK information for PDSCH receptions scheduled by multicast DCI format 4_2 based on an indication by the multicast DCI format 4_2 associated with the G-RNTI for multicast or the G-CS-RNTI [4, TS 38.212]. If a UE is provided pdsch-HARQ-ACK-Codebook = semi-static for multicast HARQ-ACK information, the UE does not expect to be provided harq-FeedbackEnablerMulticast with value set to 'dci-enabler' for a G-RNTI or a G-CS-RNTI.
…..



With no CR for the current specification, the bracket in component 1 of FG33-5-1a can be removed but with the content within the bracket kept. It would be more accurate to change ‘SPS group-common PDSCH activation’ to ‘the first PDSCH after an activation of SPS PDSCH receptions’. Note the similar change is needed for FG33-5-1f.
The main concern for no HARQ-ACK information for the first PDSCH after SPS activation is the DCI missing by UE is not aware by network and the subsequent SPS PDSCH transmissions will be wasted in such a case. As discussed in the discussion paper [2], when the parameter of ‘harq-feedbackEnablingforSPSactive’ is ‘enabled’, UE will report HARQ-ACK for the first PDSCH after SPS activation when UE is provided downlinkHARQ-FeedbackDisabled. In addition, the parameter of harq-feedbackEnablingforSPSactive with the following generic description from TS 38.331 can be configured to UE supporting MBS but not NTN as long as UE supports such function, defining an additional UE feature into the MBS UE feature list can be considered for a way forward.
	harq-FeedbackEnablingforSPSactive
If enabled, UE reports ACK/NACK for the first SPS PDSCH after activation, regardless of if HARQ feedback is enabled or disabled corresponding to the first SPS PDSCH after activation. Otherwise, UE follows configuration of HARQ feedback enabled/disabled corresponding to the first SPS PDSCH after activation.



To this end, the additional UE feature can be added as e.g., FG33-5-1c as below proposed. 
Proposal: Updating 33-5-1a/1f and adding FG33-5-1c as follows in red:
	33. NR_MBS
	33-5-1a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for SPS group-common PDSCH for multicast
	1. Support of ACK/NACK based HARQ-ACK feedback, and support of enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling and the first PDSCH after an activation of SPS PDSCH receptions [SPS group-common PDSCH activation]
2. Support of PTM retransmission for SPS multicast associated with G-CS-RNTI
3. Support of Type-1 and Type-2 HARQ-ACK CB for SPS multicast feedback only
4. Support of shared SPS-PUCCH-AN-List configuration from unicast SPS
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1c
	Support of separate enabling HARQ-ACK for the first PDSCH after SPS activation 
	1. support a separate enabling HARQ-ACK for the first PDSCH after SPS activation regardless of whether UE is provided with disabling HARQ-ACK for a G-CS-RNTI.
	33-5-1a or 33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling and the first PDSCH after an activation of SPS PDSCH receptions

a) A single TB with NACK-only feedback transmitted in PUCCH
b) multiple TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
2) Support of shared PUCCH resource configurations with unicast 
3) One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits 
4) One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI 

	33-5-1a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling





Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution provides our views on the remaining issues for NR MBS UE features with the proposals summarized as follows:
For NR MBS:
Proposal: Updating 33-5-1a/1f and adding FG33-5-1c as follows in red:
	33. NR_MBS
	33-5-1a
	Support of ACK/NACK based HARQ-ACK feedback and RRC-based enabling/disabling ACK/NACK-based feedback for SPS group-common PDSCH for multicast
	1. Support of ACK/NACK based HARQ-ACK feedback, and support of enabling/disabling ACK/NACK based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling and the first PDSCH after an activation of SPS PDSCH receptions [SPS group-common PDSCH activation]
2. Support of PTM retransmission for SPS multicast associated with G-CS-RNTI
3. Support of Type-1 and Type-2 HARQ-ACK CB for SPS multicast feedback only
4. Support of shared SPS-PUCCH-AN-List configuration from unicast SPS
	33-5-1
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1c
	Support of separate enabling HARQ-ACK for the first PDSCH after SPS activation 
	1. support a separate enabling HARQ-ACK for the first PDSCH after SPS activation regardless of whether UE is provided with disabling HARQ-ACK for a G-CS-RNTI.
	33-5-1a or 33-5-1f
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling

	33. NR_MBS
	33-5-1f
	NACK-only based HARQ-ACK feedback for multicast RRC-based enabling/disabling NACK-only based feedback for SPS group-common PDSCH for multicast
	1) Support NACK-only based HARQ-ACK feedback, and support of enabling/disabling NACK-only based HARQ-ACK feedback configured by RRC signalling for SPS group-common PDSCH without PDCCH scheduling and the first PDSCH after an activation of SPS PDSCH receptions

a) A single TB with NACK-only feedback transmitted in PUCCH
b) multiple TBs with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits
2) Support of shared PUCCH resource configurations with unicast 
3) One or multiple TB with NACK-only feedback transmitted in PUSCH by transforming into ACK/NACK bits 
4) One or multiple TB with NACK-only feedback transmitted in PUCCH by transforming into ACK/NACK bits when multiplexing with other UCI 

	33-5-1a
	Yes
	
	
	Per BC
	N/A
	N/A
	
	
	Optional with capability signalling
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