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1.	Introduction
This document discusses groups scheduling of MBS. The following are agreed in RAN2-115-e meeting [1].
	Single bearer ID is used for each Multicast RB. FFS whether DRB ID space can be shared with MRB ID.  
FFS whether to share common LCID space for Multicast PTM and Unicast DTCH. FFS How many PTM LCIDs to be reserved if separate space is used.
Multicast PTP and Unicast DTCH/DRB share common LCID space.
Broadcast PTM/MTCH uses reserved LCID(s), which is different than Unicast DTCH/DRB LCID space.
Broadcast MCCH uses reserved LCID .
Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported for NR MBS. 



2.	Discussion
It is agreed that single bearer ID is used for each Multicast RB and FFS whether DRB ID space can be shared with MRB ID in RAN2-115-e meeting.
We expect that the maximum number of MRBs is much larger than that of DRBs because the maximum number of MRBs should be defined based on how many MBS services can be provided in a cell. For example, in LTE SC-PTM the maximum number of SC-MTCHs in one cell is 1024 [2]. Separate MRB ID space can be considered to support large number of MRBs without impact on DRB ID space.
Proposal 1. MRB ID space is separate from DRB ID space.
MRB is associated with MBS session, MBS session is shared by UEs, and multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers. MRB of each UE for the same MBS service is expected to be tightly related to each other. In addition, dynamic PTM/PTP switch is supported. Without RRC reconfiguration, UE can receive MBS data via PTP leg or PTM leg. Considering that PTM transmission is shared by multiple UEs, mapping between QoS flows and MRBs within a MBS session should be common for UEs who receive the MBS session in the cell to support dynamic PTM/PTP switch. Although network can assign different MRB IDs to UEs for the same MRB if dedicated RRC signaling for multicast MBS is considered, we prefer assigning the same MRB ID to MRBs of a group of UE which are mapped to the same QoS flows within the same MBS session because MRB ID management would be simple and there is possibility to consider enhancement for common handling of MRB, for example, common RRC configuration if required later.
Proposal 2. Confirm that mapping between QoS flows and MRBs within a MBS session is common for UEs who receive the MBS session in the same cell.
Proposal 3. The same MRB ID is used for MRBs of a group of UE, which are mapped to the same QoS flows within the same MBS session.
Regarding PTM LCID space, whether to share common LCID space for multicast PTM and unicast DTCH has been discussed but it has not been concluded yet. We support separate LCID space for PTM. In other words, PTM LCID space is independent of LCID space for unicast DTCH. PTM LCID values can be same with LCID values for unicast DTCH. Since LCID spaces for MTCH and DTCH are separate, MTCH and DTCH can be distinguished even when LCIDs are same. For example, when a MAC PDU is received using G-RNTI, PTM LCID space is chosen and MAC SDU with LCID of 1 is for MTCH logical channel. When a MAC PDU is received using C-RNTI, LCID space for unicast is chosen and MAC SDU with LCID of 1 is for DTCH logical channel.
Regarding separate PTM LCID space, there is an issue that UE may not know whether the initial transmission has been done with G-RNTI or C-RNTI and UE cannot identify which LCID space is used between PTM LCID space and unicast LCID space when the PTM initial transmission is missed and PTP retransmission is received. 
To support HARQ for PTM by PTP retransmission, which is agreed in RAN1, it is necessary to differentiate the HARQ process ID used for PTP (Re)Tx for unicast and PTP ReTx for multicast. If it is not possible, HARQ operation cannot be performed properly, particularly when PTM initial transmission is missed completely and PTM retransmission is received. We think that it is not a proper solution to use Layer 2 information such as a value of LCID field because it can be obtained after successful decoding of a TB. The solution relies on RAN1 decision. We can assume that when a MAC PDU is received by PTP retransmission UE can know it is for multicast or for unicast. MAC PDU received by PTP retransmission for PTM transmission is regarded as for PTM RLC entity [3]. UE can know which logical channel type the MAC PDU is intended for between MTCH and DTCH, or which RLC entity it is intended for between PTM RLC entity and PTP RLC entity. UE identifies a PTM RLC entity to which a MAC SDU is delivered based on the PTM LCID space when a MAC PDU is received by PTM transmission, PTM retransmission, or PTP retransmission for PTM transmission. Nevertheless, UE may not know the exact value of G-RNTI because UE missed the PTM initial transmission. Therefore the value of G-RNTI cannot be used for further logical channel identification even when one-to-one mapping between G-RNTI and MBS session is supported. In other words, UE is able to know a PTM MAC PDU is received, but UE may not know the value of G-RNTI when the PTM initial transmission is missed completely. If UE has separate LCID spaces for different G-RNTIs, MTCH logical channel may not be identified without the exact value of G-RNTI. Therefore, we think that PTM LCID space should be common for all G-RNTIs including multicast MBS and broadcast MBS.
Proposal 4. Separate LCID space for PTM is supported, which is common for all G-RNTIs including multicast MBS and broadcast MBS.
Proposal 5. UE identifies a PTM RLC entity to which a MAC SDU is delivered based on the PTM LCID space when a MAC PDU is received by PTM transmission, PTM retransmission, or PTP retransmission for PTM transmission.
Since PTM transmission is shared by a group of UEs, LCIDs for MTCH are common for the group of UEs. Assuming PTM LCID space is common for all G-RNTIs, the number of required LCIDs for PTM transmission depends on the number of MBS sessions or MRBs which gNB serves. The maximum number of PTM LCIDs should be defined based on how many MBS services can be provided in a cell. In LTE SC-PTM, the maximum number of SC-MTCHs in one cell is 1024 [2]. We think that NR MBS needs to support at least 1024 MTCHs.
Proposal 6. The maximum number of PTM LCIDs is at least 1024.
Regarding multicast SPS configuration, since the number of SPS configuration is limited, only the limited number of MBS services can be served by multicast SPS if multiple MBS services are not allowed to be mapped to one multicast SPS configuration. Assuming PTM LCID space is common for all G-RNTIs, there would be no issue to deliver multiple MBS services via one multicast SPS configuration because MTCH logical channel can be exactly identified with PTM LCID within multicast MBS and broadcast MBS. We prefer that multiple MBS services are allowed to be mapped to on multicast SPS configuration. 
Proposal 7. It is allowed that multiple MBS services are mapped to one multicast SPS configuration.

3.	Conclusion
This document discusses groups scheduling of MBS.
Proposal 1. MRB ID space is separate from DRB ID space.
Proposal 2. Confirm that mapping between QoS flows and MRBs within a MBS session is common for UEs who receive the MBS session in the same cell.
Proposal 3. The same MRB ID is used for MRBs of a group of UE, which are mapped to the same QoS flows within the same MBS session.
Proposal 4. Separate LCID space for PTM is supported, which is common for all G-RNTIs including multicast MBS and broadcast MBS.
Proposal 5. UE identifies a PTM RLC entity to which a MAC SDU is delivered based on the PTM LCID space when a MAC PDU is received by PTM transmission, PTM retransmission, or PTP retransmission for PTM transmission.
Proposal 6. The maximum number of PTM LCIDs is at least 1024.
Proposal 7. It is allowed that multiple MBS services are mapped to one multicast SPS configuration.
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