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1. Introduction
RAN2 has approved LS [1] on MBS SPS issues, and contents are listed as following
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 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.
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: 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.
2. [bookmark: _Ref53170110]Discussion
· 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?
From RAN1 perspective, multiple G-CS-RNTIs can be configured per CFR, and up to eight MBS SPS-configs can be configured per CFR. Generally, one to one mapping or one to multiple mapping from G-CS-RNTI to MBS SPS-config are supported, and the mapping relationship is indicated by HARQ process ID field in activation DC which equals to sps-ConfigIndex in an MBS SPS-config.
According to current rule of SPS PDSCH transmission, the HPN allocation issue will happen if one MBS SPS-config is activated by multiple G-CS-RNTI simultaneously which described as following..
According to the rules of HPN allocating in TS 38.213 section 5.3.1, each G-CS-RNTI will occupy all HPN(s) that RRC configured for the SPS-configure. Assuming that one MBS SPS-config is activated by G-CS-RNTI-1 and G-CS-RNTI-2, and the number of configured HARQ processes for SPS DL equals to 2 (nrofHARQ-Processes=2), HPN conflicting issue between G-CS-RNTI-1 and G-CS-RNTI-2 will happen as shown in Figure 1.


[bookmark: _Ref95689756]Figure 1: the HPN(s) conflicting issue between G-CS-RNTI-1 and G-CS-RNTI-2
One potential solution to solve above issue is that introducing different harq-ProcID-Offsets for the MBS SPS-config corresponding to different G-CS-RNTIs. However, it will introduce a new feature for the SPS-config, which will increase the complexity of current specification.
The other potential solution is that indicating the same time/frequency domain information by activation DCI(s) scrambled by different G-CS-RNTI(s), the UE may be scheduled the SPS PDSCH scrambled by a certain G-CS-RNTI in the time/frequency domain configured by same MBS SPS-config. Although this solution can avoid the HPN conflict between SPS PDSCH scrambled by different G-CS-RNTIs, it will introduce another issue on scrambling code of SPS PDSCH. Based on the current specification, the scrambling code of SPS PDSCH scrambled by different G-CS-RNTIs are different. If one MBS SPS-config is activated by multiple G-CS-RNTIs and the time/frequency domain resources of SPS PDSCH scrambled with different G-CS-RNTIs are the same, the UE will not be able to know which G-CS-RNTI is used for decoding SPS PDSCH unless the UE can decode the SPS PDSCH via multiple G-CS-RNTI, which will lead complexity for UE to receive SPS PDSCH.
For the case where MBS SPS-config is activated by multiple G-CS-RNTIs simultaneously, at least HPN conflict issue required further study. Considering limited time in the current phase of Rel-17, we prefer to support multiple to one from G-CS-RNTI to MBS SPS-configs in the following case:
· If a MBS SPS-config has been activated by a G-CS-RNTI and another C-CS-RNTI wants to activate this MBS SPS-Config, gNB shall a SPS deactivation signalling for SPS-config release before the SPS transmission activated by another G-CS-RNTI. 
Proposal 1: Multiple to one from G-CS-RNTI to MBS SPS-configs can be supported in the following case:
· If a MBS SPS-config has been activated by a G-CS-RNTI and another C-CS-RNTI wants to activate this MBS SPS-Config, gNB shall a SPS deactivation signalling for SPS-config release before the SPS transmission activated by another G-CS-RNTI. 

· Q2: Clarify the handling of PTM retransmissions.
From RAN1 perspective, retransmission (i.e. via PTM or PTP) can be changed per TB or per TB per transmission, and it has no impact on the specification. For the PTM retransmission, the gNB will schedule the TB for retransmission using DCI format 4_1 or DCI format 4_2 scrambled by G-CS-RNTI. For the PTP retransmission, the gNB will schedule the TB for retransmission using DCI format 1_0 or DCI format 1_1 scrambled by CS-RNTI. 
Considering the HPN(s) configured for each MBS SPS-config are unique, UE can perform soft combining initial transmission and retransmission according to the same HPN. Therefore, a single CS-RNTI can be used for PTP retransmissions of all G-CS-RNTIs.
Proposal 2: A single CS-RNTI can be used for PTP retransmissions of all G-CS-RNTIs.
3. Conclusion 
In this contribution, we discuss the LS from RAN2 on MBS SPS issues, the reply can be given based on following proposals:
Proposal 1: Multiple to one from G-CS-RNTI to MBS SPS-configs can be supported in the following case:
· If a MBS SPS-config has been activated by a G-CS-RNTI and another C-CS-RNTI wants to activate this MBS SPS-Config, gNB shall a SPS deactivation signalling for SPS-config release before the SPS transmission activated by another G-CS-RNTI. 

Proposal 2: A single CS-RNTI can be used for PTP retransmissions of all G-CS-RNTIs.
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