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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The RAN2 LS sent to RAN1 in [1] asked two questions about MBS SPS. RAN2 has discussed MBS SPS related issues and made the following agreements:
One-to-many mapping between G-CS-RNTI and MBS sessions is supported and it is assumed that this does not introduce additional specification work.
Capture CS-RNTI usage in table for MBS in section 7.1 in MBS MAC running CR, i.e. for PTP for PTM retransmission via CS-RNTI and MBS SPS deactivation via CS-RNTI when MBS SPS is configured.
If MBS SPS is configured and CS-RNTI is not configured, the retransmission of SPS via PTP is not supported and MBS SPS deactivation via CS-RNTI is not supported.
The sps-ConfigIndex should unique in UE no matter the SPS is for unicast or multicast.

RAN2 has the following understanding:
RAN2’s understanding: There can be multiple MBS SPS-configs and multiple G-CS-RNTIs. However, the association between G-CS-RNTIs and MBS SPS-configs will not be specified in RRC signalling. The DCI scrambled with G-CS-RNTI will indicate which MBS SPS-config will be activated for G-CS-RNTI via HARQ process ID field which equals to sps-ConfigIndex in an MBS SPS-config. 
Based on this, RAN2 understands that one to one mapping or one to multiple mapping from G-CS-RNTI to MBS SPS-config are supported as legacy. However, if multiple G-CS-RNTIs were mapped to same MBS SPS-config, it is not clear how that would work. Thus, RAN2 would like to ask the following question:
[bookmark: _Hlk94812153]Q1:RAN2 respectfully asks RAN1 to confirm RAN2’s understanding and the maximal number of G-CS-RNTI configured for UE? Can multiple G-CS-RNTIs be mapped to same MBS SPS-config and if so how that would work?
In addition, RAN2 discussed the handling of retransmission and wonders if retransmission (i.e. via PTM or PTP) can be changed per TB or per TB per transmission, or configured in RRC signalling and whether a single CS-RNTI is used for PTP retransmissions of all G-CS-RNTIs?
Q2: Clarify the handling of PTM retransmissions.
RAN2 asks RAN1 to take into account the above RAN2 agreements and respond to the Q1 and Q2. RAN2 expects the response LS in the first week in next meeting for progress.
This contribution discusses the issues RAN2 asked and accordingly provides the draft LS reply in [2]. 
Discussion
G-CS-RNTI and SPS-config association
RAN1 has agreed one G-CS-RNTI is associated with the SPS-config and has no consensus whether to support multiple G-CS-RNTIs associated with one SPS-config: 
	RAN1#106-e
Agreement:
If a SPS-config for MBS is configured in CFR, one G-CS-RNTI is associated with the SPS-config.
· FFS: Multiple G-CS-RNTIs associated with one SPS-config

RAN1#106bis-e
Agreement:
The association between a G-CS-RNTI and a SPS-Config-Multicast is indicated by the activation GC-PDCCH for SPS GC-PDSCH, i.e., a value of the HARQ process number field in a DCI format indicates an activation for a SPS GC-PDSCH configuration for multicast with a same value as provided by sps-ConfigIndex in a SPS-Config-Multicast.

RAN1#107-e
Agreement
For multicast in RRC_CONNECTED state, 
· Only SPS-Config-Multicast(s) configured in CFR for multicast can be activated/deactivated by GC-PDCCH with G-CS-RNTI.
· SPS-Config-Multicast(s) configured in CFR for multicast cannot be activated by unicast PDCCH with CS-RNTI, but can be deactivated by unicast PDCCH with CS-RNTI.

RAN1#107bis-e
Conclusion
For multicast of RRC_CONNECTED UEs, the value range of sps-ConfigIndex in SPS-Config-Multicast is {0-7}, and sps-ConfigIndex in sps-Config and SPS-Config-Multicast cannot be configured with the same value.



Whether multiple G-CS-RNTIs can be mapped to the same MBS SPS-config and how it works have been controversial in RAN1 and there is no consensus so far. Especially, there are some concerns raised in RAN1 that has not been solved or extensive discussed. For example, if a SPS-config for multicast is activated by G-CS-RNTI1 could it be released by G-CS-RNTI2, whether or how to support joint release of more than one SPS-config, etc. 
RAN2 noted in the LS that the association between G-CS-RNTIs and MBS SPS-configs will not be specified in RRC signaling and RAN1 confirms the understanding that one to one mapping or one to multiple mapping from G-CS-RNTI to MBS SPS-config are supported as legacy as the agreement reached in RAN1#106bis-e meeting. In addition, RAN1 is discussing the maximum number of G-CS-RNTIs UE supports in UE feature discussion and the maximal number of G-CS-RNTIs configured for UE will be subject to UE capability.
Based on the situation of the discussion in RAN1 [3], there is no consensus and the majority seem to agree not supporting multiple G-CS-RNTIs associated with one SPS-config.
Proposal 1: No support for multiple G-CS-RNTIs associated with one SPS-config.
Retransmission for MBS SPS
In addition to the following agreement of supporting PTP and PTM as retransmission schemes for MBS SPS, there is no further progress. 
	RAN1#104bis-e
Agreement:
The retransmission scheme for a given SPS group-common PDSCH can be either PTM scheme 1 or PTP.
· FFS: Whether PTM scheme 1 retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group



The situation of whether PTM retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group for MBS SPS is similar to that for MBS dynamic scheduling. The difference is that UE may not support unicast SPS, so CS-RNTI may not be configured to UE. In such a case, the only option is PTM retransmission for MBS SPS. 
For both MBS SPS and dynamic scheduling, the default retransmission scheme should be PTM because the support of PTP retransmission is subject to UE capability. Therefore, from network perspective, clearly PTM retransmission and PTP retransmission can be used simultaneously for different UEs in the same MBS group because in the same group some UEs support PTP retransmission but some other UE may not support. 
From UE perspective, if UE supports PTP retransmission, the question is whether UE should assume either PTM or PTP retransmission may be scheduled or PTP retransmission is only assumed per RRC configuration. For dynamic scheduling, if PTP retransmission is not configured, UE may not need to provoke the DRX configured for PTP which will prolong UE active time, so UE could obtain power saving gain. Such potential power saving benefits can also be obtained if PTP retransmission by CS-RNTI for multicast SPS is configured by RRC signaling. 
If UE is configured with PTP retransmission by RRC signaling, from UE perspective, UE may expect PTM or PTP retransmission can happen and it is depending on gNB scheduling. After UE decodes the DCI scrambled by CS-RNTI or G-CS-RNTI correctly, it will be known the transmitted TB is retransmitted by PTM or PTP. Nevertheless, assuming the PTP or PTM retransmission scheme can change per TB per transmission, the DRX operation would be too complicated, for example, UE may not know how/when to start the corresponding timers for unicast and multicast DRX. This can be further confirmed by RAN2. In addition, as long as a single CS-RNTI can differentiate the retransmission for each G-CS-RNTI, a single CS-RNTI can be used for PTP retransmissions of all G-CS-RNTIs.
Overall, from RAN1 perspective, it is beneficial that the PTP retransmission scheme for multicast SPS is configured by RRC signaling and the decision can be up to RAN2.  
Proposal 2: From RAN1 perspective, it is beneficial that the PTP retransmission scheme for multicast SPS is configured by RRC signaling. The decision can be up to RAN2. 
Proposal 3: If UE is configured with PTP retransmission for multicast SPS, UE may expect PTM or PTP retransmission can happen and it is depending on gNB scheduling. 
[bookmark: OLE_LINK2]Proposal 4: As long as a single CS-RNTI can differentiate the retransmission for each G-CS-RNTI, a single CS-RNTI can be used for PTP retransmissions of all G-CS-RNTIs.
Proposal 5: Reply LS to RAN2 to confirm RAN2’s understanding and respond to the two questions based on proposals 1-4.
The draft LS reply is provided in [2]. 

[bookmark: _Ref129681832]Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution discusses the issues asked by RAN2 about MBS SPS, which leads to the following proposals: 
Proposal 1: No support for multiple G-CS-RNTIs associated with one SPS-config.
Proposal 2: From RAN1 perspective, it is beneficial that the PTP retransmission scheme for multicast SPS is configured by RRC signaling. The decision can be up to RAN2. 
Proposal 3: If UE is configured with PTP retransmission for multicast SPS, UE may expect PTM or PTP retransmission can happen and it is depending on gNB scheduling. 
Proposal 4: As long as a single CS-RNTI can differentiate the retransmission for each G-CS-RNTI, a single CS-RNTI can be used for PTP retransmissions of all G-CS-RNTIs.
Proposal 5: Reply LS to RAN2 to confirm RAN2’s understanding and respond to the two questions based on proposals 1-4.
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