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1. Introduction
In last RAN2 meeting, they discussed the MBS SPS related issue. Regarding the number G-RNTI, the association between G-CS-RNTIs and MBS SPS-configs, RAN2 send an LS to RAN1 [1] and ask RAN1 the following question: 
	Besides, 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:
Q1:RAN1 is respectfully ask RAN1 to confirm RAN2 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.


In this contribution, we will further discuss the issue and answer above question.
2. [bookmark: _Ref53170110]Discussion
[bookmark: OLE_LINK1]Regarding the MBS SPS, the following agreements were achieved by RAN2 in previous meeting:

	· 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 deactivationvia 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.



Considering the RAN2 has agreed that “One-to-many mapping between G-CS-RNTI and MBS sessions is supported”, the motivation to support multiple G-CS-RNTI is not clear for us. In addition, the total number of RNTI supported by UE is limited, and larger RNTI number will have potential UE hardware impact and increase PDCCH detection false alarm. From the high layer, there are many MBS sessions needed to be delivered, even if some MBS session is not interested in specific UE, the NW also can associate all the MBS session with one G-CS-RNTI, which also align with the agreement “Network may not ensure that all MBS sessions associated one G-RNTI are interested by UE” achieved by RAN2. Thus, the motivation of supporting multiple G-CS-RNTI needs to be further clarified. If multiple G-CS-RNTIs are needed and supported after clarification, we prefer the maximum of G-CS-RNTIs are 2 for reducing the UE’s hardware impact.   
[bookmark: _Ref95738936]Proposal 1: The motivation of supporting multiple G-CS-RNTIs needs to be further clarified.
[bookmark: _Ref95738937]Proposal 2: The maximum of G-CS-RNTIs is 2 if multiple G-CS-RNTIs are needed for multicast services.

Regarding the association between G-CS-RNTIs and MBS SPS-configs, the following agreements were achieved in previous RAN1 meeting.
	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



Whether the multiple G-CS-RNTI associated with one SPS-config did not achieve any conclusion in previous meeting. From our perspective, the current association between G-CS-RNTI and SPS-config is sufficient and any enhancement is not needed.

Regarding the RAN2’s understanding on how to indicate the association between a G-CS-RNTI and a SPS-config-Multicast, actually, RAN1 has achieved the following agreements in previous meeting:
	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.



[bookmark: _Hlk95736905]Based on the agreements above, we can confirm RAN2’s understanding that “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.” 
[bookmark: _Ref95738939]Proposal 3: Confirm RAN2’s understanding that “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”.
Regarding the retransmission scheme for multicast SPS, the following agreements were achieved in previous RAN1 meeting:
	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
Agreement: Define G-CS-RNTI at least for SPS group-common PDSCH and activation/deactivation of SPS group-common PDSCH, different from CS-RNTI for unicast SPS PDSCH.
· G-CS-RNTI is used for PTM scheme 1 based dynamic retransmission of SPS group-common PDSCH 
· FFS: Whether CS-RNTI can be used for PTP retransmission of SPS group-common PDSCH.
· FFS: Number of G-CS-RNTI.
Agreement:
For PTP retransmission of SPS group-common PDSCH, CS-RNTI is used for CRC scrambling of PDCCH with the NDI bit set to 1.


It can be seen that both PTM and PTP can be used for multicast SPS group-common PDSCH retransmission. Once the CS-RNTI is configured to the UE, it needs to monitor the corresponding PDCCH with CS-RNTI. The G-CS-RNTI is used for PTM scheme 1 based dynamic retransmission of SPS group-common PDSCH. Regarding which transmission scheme is used for multicast SPS retransmission, it can be up to network implementation, e.g., the PTP retransmission can be used for cell-edge UE, and PTM retransmission can be used when many UEs feedback NACK. 
[bookmark: _Ref95738940]Proposal 4: It can be up to network implementation on which transmission scheme is used for multicast SPS retransmission.
Regrading whether the retransmission can be changed per TB, we think the motivation is not clear and may be not needed since the transmission scheme is more related to channel condition instead of TB. 
[bookmark: _Ref95738941]Proposal 5: Not support that the retransmission scheme can be changed per TB.
Considering only one C-RNTI is associated with multiple G-RNTIs if supported, the similar mechanism can be reused for CS-RNTI and multiple G-CS-RNTI if supported.
[bookmark: _Ref95738943]Proposal 6: A single CS-RNTI is used for PTP retransmissions of all multicast SPS G-CS-RNTIs if supported.


3. Conclusion 
In this contribution, we discuss the LS from RAN2 about MBS SPS, and the following proposals are suggested:
Proposal 1: The motivation of supporting multiple G-CS-RNTIs needs to be further clarified.
Proposal 2: The maximum of G-CS-RNTIs is 2 if multiple G-CS-RNTIs are needed for multicast services.
Proposal 3: Confirm RAN2’s understanding that “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”.
Proposal 4: It can be up to network implementation on which transmission scheme is used for multicast SPS retransmission.
Proposal 5: Not support that the retransmission scheme can be changed per TB.
Proposal 6: A single CS-RNTI is used for PTP retransmissions of all multicast SPS G-CS-RNTIs if supported.
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