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Introduction
RAN2 has sent RAN1 one LS on MBS SPS [1]. For reference, the overall description is repeated below:
	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.




In this contribution, we discuss and present our views on RAN2’s questions.
Discussion
Regarding G-CS-RNTI and SPS config for MBS, we have the following related agreements in previous RAN1 meetings [2, 3, 4, 5]:
	RAN1#104-e:
Agreement: 
For RRC_CONNECTED UEs, more than one SPS group-common PDSCH configuration for MBS can be configured per UE subject to UE capability
· The total number of SPS configurations supported by a UE currently defined for unicast is not increased due to additionally supporting MBS.
· FFS: How to allocate the total SPS configurations between MBS and unicast.

RAN1#104b-e:
Agreement: 
For RRC_CONNECTED UE supporting MBS, support up to 8 configured SPS configurations in a BWP of a serving cell for unicast and MBS in total. 
· It is up to gNB implementation to configure the SPS configuration indexes for unicast and MBS, respectively.

RAN1#106b-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#107e:
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.
· [bookmark: _GoBack]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.



Based on the above agreements, in our understanding, RAN2’s understanding is right, which exactly reflects the RAN1 agreement. 
Observation 1: RAN2’s understanding is right, i.e., 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.
Given one-to-one and one-to-many  mapping between G-CS-RNTI and MBS sessions has been supported, we think it is reasonable to have one-to-one and one-to-many mapping between G-CS-RNTI and MBS SPS-config, for the sake that one SPS configuration typically denotes one service pattern. But for the case where many G-CS-RNTI map into one MBS SPS-config, we have not seen the motivation and necessarity.
Proposal 1: For the mapping between G-CS-RNTI and MBS SPS-Config,
· Support one-to-one mapping;
· Support one-to-many mapping;
· Not support many-to-one mapping.
RAN1 has agreed that the total number of SPS configurations for one UE would not be changed even if additionally supporting MBS. In Rel-16, up to 8 SPS in a BWP of a serving cell can be configured, and up to 32 SPS can be configured in a cell group. Thus, up to 8 MBS SPS can be configured in a CFR by gNB’s implementation. Furthermore, considering one-to-one mapping between G-CS-RNTI and MBS SPS-Config, in our mind, up to 8 G-CS-RNTI configured is enough.
Proposal 2: For one UE, the maximal number of G-CS-RNTI can be considered to be 8.
During previous RAN1 meetings, we have some agreements on PTP/PTM retransmission for initial PTM transmission below:
	RAN1#104e:
Agreement:
For RRC_CONNECTED UEs, if ACK/NACK based HARQ-ACK feedback is supported for PTM scheme 1, and if initial transmission for multicast is based on PTM transmission scheme 1, support retransmission(s) using PTP transmission.
· The HARQ process ID and NDI indicated in DCI is used to associate the PTM scheme 1 and PTP transmitting the same TB.

RAN1#107e
Agreement
For the LBRM/TBS determination for PTP retransmission of multicast, Option 2 is supported.
· Option 2: based on the LBRM/TBS determination of the legacy unicast PDSCH transmission
· Note: The UE is not required to soft combine the PTM initial transmission and the PTP retransmission in case of different circular buffer
· FFS: spec impact, if any


In our memory, the motivation of supporting both PTM retransmission and PTP retransmission is to provide more flexibility for gNB’s implementation, and make one balance between resource overhead and reliability. For example, if only a small amount of UEs decode the initial TB unsuccessfully, PTP retransmission can be considered to have the higher reliability; otherwise, PTM retransmission can be considered to reduce the resource overhead. Since the channel condition may be relatively dynamically changed, thus in our view, the retransmission can be changed at least per TB. Although that retransmission is changed per TB per transmission can provide more flexibility for gNB’s implementation, it perhaps bring in additional complexity for UE. For example, in case of different circular buffer for PTM and PTP for one TB, UE needs to classify different TBs, in order to have up to 2 soft combing process. In addition, the performance may be not good for the shorten number of transmission to be soft combined.
Proposal 3: Retransmission (i.e. via PTM or PTP) can be changed per TB for PTM initial transmission.
Since HARQ	process number is unique for UE no matter which G-CS-RNTI the TB is for, so we think a single CS-RNTI is enough for PTP retransmission when multiple G-CS-RNTIs configured.
Proposal 4: Support one single CS-RNTI for PTP retransmissions of all G-CS-RNTIs.

Conclusion 
In this contribution, we provide our opinions on some issues of MBS SPS.
Observation 1: RAN2’s understanding is right, i.e., 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 1: For the mapping between G-CS-RNTI and MBS SPS-Config,
· Support one-to-one mapping;
· Support one-to-many mapping;
· Not support many-to-one mapping.
Proposal 2: For one UE, the maximal number of G-CS-RNTI can be considered to be 8.
Proposal 3: Retransmission (i.e. via PTM or PTP) can be changed per TB for PTM initial transmission.
Proposal 4: Support one single CS-RNTI for PTP retransmissions of all G-CS-RNTIs.
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