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1 Introduction 
In this document, we discuss the remaining issues for NR Rel-17 MBS maintenance.

2 Discussion
2.1 Issue#1 Feedback for multicast SPS release 

RAN1 has achieved consensus in last meeting that the HARQ-ACK feedback disabling is not applied to multicast SPS release, and the first reporting mode is applied to multicast SPS release. However, the current spec has not clarified it yet.

In Sect. 18 of TS38.213, there is a paragraph to explain ‘harq-FeedbackEnablerMulticast’, which is only for the enabling/disabling feedback for a multicast PDSCH. Therefore, the ‘harq-FeedbackEnablerMulticast’ is not applied to a DCI format without scheduling a PDSCH reception. 

“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. …”

There is another paragraph in Sect. 18 of TS38.213 about ‘harq-FeedbackOptionMulticast’, which is to say the UE can be configured by with this parameter to indicate first or second HARQ-ACK reporting mode for a transport block reception of multicast PDSCH. 

“A UE can be configured by harq-FeedbackOptionMulticast, for a G-RNTI for multicast or for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI for multicast or with the G-CS-RNTI, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode. The UE determines a priority for a PUCCH transmission with multicast HARQ-ACK information according to any HARQ-ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information.
For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3. The UE determines a PUCCH or a PUSCH to provide the HARQ-ACK information as described in clause 9.2.
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception.”


Firstly, the parameter ‘harq-FeedbackOptionMulticast’ is for a TB, so it is not applicable to a DCI format without scheduling a PDSCH reception. Secondly, the above says the first reporting mode is for feedback of the SPS PDSCH release when ‘harq-FeedbackOptionMulticast’ is configured as first reporting mode for a G-CS-RNTI. However, it is not clear what is the feedback for the multicast SPS release in the case when ‘harq-FeedbackOptionMulticast’ is absent or configured as second reporting mode, it is not clear. 

Therefore, we propose the following TP in Sect. 18 of TS38.213 to clarify that the UE generates ACK/NACK information for multicast SPS release, separate from the spec on whether/how ‘harq-FeedbackEnablerMulticast’ and ‘harq-FeedbackOptionMulticast’ are configured, and delete the SPS release in the paragraph about ‘harq-FeedbackOptionMulticast’.

“A UE can be configured by harq-FeedbackOptionMulticast, for a G-RNTI for multicast or for a G-CS-RNTI, to provide HARQ-ACK information for a transport block reception associated with the G-RNTI for multicast or with the G-CS-RNTI, according to the first HARQ-ACK reporting mode or according to the second HARQ-ACK reporting mode. The UE determines a priority for a PUCCH transmission with multicast HARQ-ACK information according to any HARQ-ACK reporting mode as described in clause 9 for a PUCCH transmission with unicast HARQ-ACK information.
For the first HARQ-ACK reporting mode, the UE generates HARQ-ACK information with ACK value when a UE correctly decodes a transport block or detects a DCI format indicating an SPS PDSCH release; otherwise, the UE generates HARQ-ACK information with NACK value, as described in clauses 9 and 9.1 through 9.3. The UE determines a PUCCH or a PUSCH to provide the HARQ-ACK information as described in clause 9.2.
For the second HARQ-ACK reporting mode, the UE does not transmit a PUCCH that would include only HARQ-ACK information with ACK values. The second HARQ-ACK reporting mode is not applicable for the first SPS PDSCH reception after activation of SPS PDSCH receptions for a SPS configuration, or for DCI formats having associated HARQ-ACK information without scheduling a PDSCH reception.
…
An activation for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided only by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI. A release for SPS PDSCH receptions using a G-CS-RNTI for a corresponding SPS PDSCH configuration is provided by a multicast DCI format as described in clause 10.2 by replacing CS-RNTI with the G-CS-RNTI, or by a DCI format with CRC scrambled by CS-RNTI. For the first HARQ-ACK reporting mode and for a transport block that a UE received in a SPS PDSCH, a PDSCH reception providing a retransmission of the transport block can be scheduled either by a unicast DCI format using a CS-RNTI or by a multicast DCI format using a same G-CS-RNTI as the G-CS-RNTI of the initial transmission of the transport block [6, TS 38.214].
For the DCI format associated with a G-CS-RNTI without scheduling a PDSCH reception, the UE provides the associated HARQ-ACK information based on the first reporting mode.”

Proposal 1: Adopt the draft CR R1-2303569 for TS38.213 to capture the ACK/NACK feedback for the multicast SPS release is independent from whether/how harq-FeedbackOptionMulticast is configured.

2.2 Issue#2 Feedback for first PDSCH after multicast SPS activation 

For the first SPS PDSCH reception after an activation of SPS PDSCH receptions associated with a G-CS-RNTI, there is no consensus in previous RAN1 meeting. 
In this meeting, RAN1 can discuss the following alternatives for the feedback of the first SPS PDSCH reception after an activation of SPS PDSCH receptions associated with a G-CS-RNTI:
· Alt1: follow harq-FeedbackEnablerMulticast
· Alt2: does not follow harq-FeedbackEnablerMulticast (similar as SPS release).
· Alt3: follow harq-FeedbackEnablingforSPSactive (not limited to NTN) if configured; otherwise follow harq-FeedbackEnablerMulticast
· 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.


Alt1 is risky because if the HARQ-ACK feedback is disabled by harq-FeedbackEnablerMulticast for SPS PDSCH including the first PDSCH after the SPS activation as well as PDSCH without PDCCH, network cannot know whether each UE can receive all the SPS PDSCH(s) for a G-CS-RNTI or not. Without confirmation from UE on SPS activation, gNB may believe the SPS PDSCH is activated. If gNB sent SPS release to the UE, the UE would realize the SPS PDSCH(s) are missed and replies to NACK for the SPS release, which only makes gNB to send SPS release retransmission again and again; or the UE replies to ACK for the SPS release and gNB would not know UE has missed the whole SPS multicast transmission.
Some company raised the concern on the UE-specific PUCCH resources for ACK/NACK reporting. Since the UE-specific PUCCH resources is anyway required for SPS release, the same PUCCH resource can be used for the first SPS PDSCH after the activation. So, the PUCCH resource is not an issue.

[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc36498167][bookmark: _Toc45699193][bookmark: _Toc122000448]Although we support Alt2, Alt3 is acceptable as a compromise between Alt1 and Alt2. To support Alt3, the TP for TS38.213 is needed to decouple ‘harq-feedbackEnablingforSPSactive’ and ‘downlinkHARQ-FeedbackDisabled’ in 9.1.2 and 9.1.3 as below:
9.1.2	Type-1 HARQ-ACK codebook determination
…
If a UE is provided downlinkHARQ-FeedbackDisabled indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in PDSCH reception occasion  on serving cell , the UE reports a NACK value for a HARQ-ACK information bit corresponding to the transport block in a Type-1 HARQ-ACK codebook and does not consider the transport block as received in the determination of  in clause 9.1.2.1. If the UE is also provided PDSCH-CodeBlockGroupTransmission, the UE reports NACK values for HARQ-ACK information bits corresponding to CBGs of the transport block in the Type-1 HARQ-ACK codebook and does not consider the CBGs as received in the determination of  in clause 9.1.2.1. 
If the UE is also provided harq-feedbackEnablingforSPSactive = 'enabled', the UE considers a HARQ process associated with a transport block in a first SPS PDSCH reception, after an activation of SPS PDSCH receptions, to have enabled HARQ-ACK information and the UE provides a HARQ-ACK information bit according to a decoding outcome for the transport block in the first SPS PDSCH reception.

[bookmark: _Ref497329141][bookmark: _Toc12021472][bookmark: _Toc20311584][bookmark: _Toc26719409][bookmark: _Toc29894842][bookmark: _Toc29899141][bookmark: _Toc29899559][bookmark: _Toc29917296][bookmark: _Toc36498170][bookmark: _Toc45699196][bookmark: _Toc122000451]9.1.3	Type-2 HARQ-ACK codebook determination 
…
If a UE is provided downlinkHARQ-FeedbackDisabled indicating disabled HARQ-ACK information for a HARQ process associated with a transport block for PDCCH monitoring occasion  or for SPS PDSCH receptions on serving cell , the UE does not multiplex a HARQ-ACK information bit corresponding to the transport block in a Type-2 HARQ-ACK codebook and does not consider the transport block as received in the determination of  or of  in clause 9.1.3.1. If the UE is also provided PDSCH-CodeBlockGroupTransmission, the UE does not multiplex HARQ-ACK information bits corresponding to CBGs of the transport block in the Type-2 HARQ-ACK codebook and does not consider the CBGs as received in the determination of  in clause 9.1.3.1. 
If the UE is also provided harq-feedbackEnablingforSPSactive = 'enabled', the UE considers a HARQ process associated with a transport block in a first SPS PDSCH reception, after an activation of SPS PDSCH receptions, to have enabled HARQ-ACK information and the UE provides a HARQ-ACK information bit according to a decoding outcome for the transport block in the first SPS PDSCH reception.


Proposal 2: Adopt the draft CR R1-2303570 for TS38.213 to clarify that harq-feedbackEnablingforSPSactive can be configured for the first SPS PDSCH reception after activation of SPS PDSCH associated with a G-CS-RNTI, independent from whether downlinkHARQ-FeedbackDisabled is configured.



2.3 Issue#3 MBS without mTRP

In previous RAN1 meeting, it was discussed whether mTRP configuration can be applied to MBS GC-PDCCH and/or GC-PDSCH or not. 

For a UE supporting both mTRP and MBS features, 
· Alt1: gNB cannot configure unicast with mTRP and MBS at same time
· Alt2: gNB can configure unicast with mTRP and MBS with single TRP.
· Alt3: gNB can configure unicast with mTRP and MBS with mTRP at same time.

Alt1 is too restricted for unicast. For Alt3, we think the mTRP for unicast and mTRP for multicast if supported should have separate UE capability and separate mTRP configurations, because the mTRP configuration for unicast may not be applicable to multicast considering not all the UEs in the multicast group can support mTRP or not all the UEs share same TRP configuration, e.g., UE1 only supports TRP0 transmission, UE2 supports TRP0 and TRP1 transmission but UE3 support TRP0 and TRP2 transmission. 
However, in late maintenance stage, it may not be realistic to add new UE capability and configure mTRP RRC parameters for unicast and MBS separately. Therefore, Alt2 may be a good compromise for Rel-17. In this case, it should be clarified in the spec that the mTRP configuration for unicast is not applied to multicast. We propose to add in Sect. 18 of Sect. 38.213.
“The UE does not expect to be configured with CORESETPoolIndex in a CORESET or SearchSpaceLinkingId in a search space configured for DCI format 4_0, 4_1 or 4_2. The UE does not expect to be indicated with a TCI codepoint in a DCI format 4_2 that maps to two TCI states.”

Proposal 3: Adopt the draft CR R1-2303571 for TS38.213 to capture:
“The UE does not expect to be configured with CORESETPoolIndex in a CORESET or SearchSpaceLinkingId in a search space for DCI format 4_0, 4_1 or 4_2. The UE does not expect to be indicated with a TCI codepoint in a DCI format 4_2 that maps to two TCI states.”

2.4 Issue#4 NACK-only colliding with CSI and SR 

As specified in 9.2.5.1 and 9.2.5.2 of TS38.213, the UE will multiplex both positive or negative SR with CSI, or multiplex positive or negative SR, CSI and HARQ-ACK in the same PUCCH. In case that NACK-only is transformed into ACK/NACK and to be multiplexed with CSI and positive or negative SR, the behaviour as specified in 9.2.5.2 can be applied. No CR is needed in this case.

3 Conclusion
For Issue#1 Feedback for multicast SPS release:
Proposal 1: Adopt the draft CR R1-2303569 for TS38.213 to capture the ACK/NACK feedback for the multicast SPS release is independent from whether/how harq-FeedbackOptionMulticast is configured.

For Issue#2 Feedback for first PDSCH after multicast SPS activation:
Proposal 2: Adopt the draft CR R1-2303570 for TS38.213 to clarify that harq-feedbackEnablingforSPSactive can be configured for the first SPS PDSCH reception after activation of SPS PDSCH associated with a G-CS-RNTI, independent from whether downlinkHARQ-FeedbackDisabled is configured.

For Issue#3 MBS without mTRP
Proposal 3: Adopt the draft CR R1-2303571 for TS38.213 to capture:
“The UE does not expect to be configured with CORESETPoolIndex in a CORESET or SearchSpaceLinkingId in a search space for DCI format 4_0, 4_1 or 4_2. The UE does not expect to be indicated with a TCI codepoint in a DCI format 4_2 that maps to two TCI states.”

For Issue#4 NACK-only colliding with CSI and SR, no CR is needed. 
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