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1 Introduction
This contribution is aimed at providing a summary of contributions regarding the MBS group scheduling aspect. Amongst all 16 contributions submitted to agenda item 8.1.2.4, the following 11 contributions with group scheduling solutions are summarized: 
[1] R2-2100086, Discussion on Group Scheduling, CATT		
[2] R2-2100132, Discussion on group based scheduling for MBS, OPPO	
[3] R2-2100176, PTM scheduling for NR MBS, MediaTek Inc.	
[4] R2-2100361, MBS MAC layer and group scheduling aspects,	Intel Corporation	
[5] R2-2100435, Considerations on Group Scheduling and Multiplexing Aspects, Samsung	
[6] R2-2100505, Consideration on Group Scheduling Aspects, Shanghai Jiao Tong University	
[7] R2-2100836, Group Scheduling for MBS, vivo	
[8] R2-2101013, High layer aspects for group scheduling, Huawei, HiSilicon	
[9] R2-2101173, Aspects of Group Scheduling, Ericsson
[10] R2-2101219, Group scheduling for NR MBS, ZTE, Sanechips	
[11] R2-2101375, MBS reception in CONNECTED state, Apple
Besides, rapporteur also noticed that there are several contributions submitted to the agenda item for MBS general had provided some understandings and provided corresponding proposals related to MBS group scheduling aspect. So the following 5 contributions are summarized as well.
[12] R2-2100318, NR Multicast and Broadcast Radio Bearer Architecture aspects, Qualcomm	
[13] R2-2100937, Discussion on L2 User Plane for NR MBS, CHENGDU TDs TECH LTD.
[14] R2-2101006, Layer-2 Structure for MBS, Samsung	
[15] R2-2101139, MBS L2 architecture, Lenovo, Motorola Mobility
[16] R2-2101860, Discussion on overall architecture of MBS traffic delivery, LG Electronics Inc.	
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Summary for MBS group scheduling
2.1 L2 modeling for MBS group scheduling
2.1.1 Mapping between group RNTI and MBS session 
In LTE SC-PTM, there is a one-to-one mapping between MBMS service (identified by the TMGI) and MBMS traffic logical channel (SC-MTCH). Further, the transmissions of an SC-MTCH is identified by a G-RNTI. Hence, there is a one-to-one mapping between TMGI and G-RNTI. 
For NR MBS, considering that each MBS session can support one or multiple QoS flows according to the SA2 agreement, it is worthy to reconsider the mapping relation between G-RNTI and MBS session.
Contributions [1][3][7][12] proposed that there would be the one-to-one mapping between G-RNTI and MBS session as LTE. The intention is to avoid UE from receiving/processing MBS services in which it is not interested. As a result, both UE complexity and power consumption can be reduced. 
[bookmark: _Toc61524955]On the other side, contributions [8][9] proposed that the mapping between G-RNTI and MBS session can be up to network implementation (i.e. a G-RNTI can be mapped to 1 or several MBS sessions based on network configuration). The mandate one-to-one mapping rule makes it difficult for the network to efficiently satisfy the service requirements of various UEs configured with different numbers of G-RNTIs. Instead, the gNB should be allowed to schedule multiple multicast services to a given UE with interest in these services via the same G-RNTI. Contribution [5] also held a view that it would be possible to multiplex multiple MBS services over a single MAC PDU (i.e. multiplex multiple MBS services addressed with a common G-RNTI).
Furthermore, contributions [16] proposed that there would be a multiple-to-1 mapping between G-RNTI and MBS session so that one-to-one mapping between G-RNTI and MBS radio bearer can be achieved. With this separate QoS treatments for a specific MBS radio bearer can be provided. 
Rapporteur’s Summary:
(7/16) contributions have provided proposals on the mapping relation between group RNTI and MBS session.  Amongst these 7 contributions, a majority (6/7) agreed that using a one-to-one mapping between group RNTI and MBS session can help to UE power saving. Additionally, 2 contributions explicitly propose the specific mapping relation should be configurable by the network, and 1 contribution supports that it should be possible to have a one-to-multiple mapping between group RNTI and MBS session for some specific use case. Last but not least, one contribution considers the multiple-to-one mapping.    
Therefore, rapporteur proposes:
Proposal 1: At least support one-to-one mapping between group RNTI and MBS session. FFS one-to-multiple or multiple-to one mapping based on network configuration.
2.1.2 Mapping between MBS QoS flow and MBS radio bearer
According to TR 23.737, the following principles are applied for normative work for multicast and broadcast communication services: 
-	The network shall support QoS control per MBS session instead of per user.
-	The network shall support one or multiple QoS flow for an MBS session.
Besides, in the last RAN2 meeting, it was agreed that the function of mapping from QoS flows to MBS radio bearers in SDAP is needed for NR MBS. So, we have to consider the mapping relation between QoS flow and MBS radio bearer.
Contributions [3][7][8][12][16] all held a view that one MBS session (including one or multiple MBS QoS flows) can be mapped to one MBS Radio Bearer. More specifically, that is multiple MBS QoS flows corresponding to one MBS session can be mapped into one or more MBS radio bearers. 
Rapporteur’s Summary:
(5/16) contributions have provided proposals on the mapping relation between MBS QoS flow and MBS radio bearer. All these contributions share the same view. Rapporteur thinks the proposed view is following the existing NR QoS flow mapping rules and SA2 conclusions and can be easily agreeable. 
Therefore, rapporteur proposes the following proposal:
Proposal 2: Multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers.
2.1.3 Logical channel mapping
During the RAN2 [Post112-e][069][MBS] email discussion, it had come to a convergence that the two-step based approach (i.e. BCCH and MCCH) as adopted by LTE SC-PTM is reused for the transmission of PTM configuration for NR MBS Broadcast. Further, there are contributions [3][9][12] discussing the logical channel mapping for NR MBS. Specifically, contribution [3] proposed that both MTCH and MCCH are specified for PTM transmission in NR MBS and they are mapped to the DL-SCH transport channel. Contributions [9][12] proposed that downlink MTCH should be introduced and is mapped to the DL-SCH transport channel. In contribution [16], it is proposed to introduce a new transport channel for PTM, e.g. PTM-MCH.
Rapporteur’s Summary:
(4/16) contributions have provided proposals on the logical channel mapping. Amongst these 4 contributions, the majority (3/4) view is that MTCH should be introduced and is mapped to the DL-SCH while 1 insists that a new transport channel should be introduced for PTM transmission. Further, considering that a large majority (20/22) supported to reuse SC-PTM mechanism for NR MBS in [069] email discussion and the contribution proposal, rapporteur thinks it is natural to also introduce MCCH logical channel and map it to the DL-SCH transport channel for NR MBS delivery mode 2, similar to LTE SC-PTM.      
Based on the above, rapporteur proposes the following four proposals:
Proposal 3: Working assumption: MCCH is specified for NR MBS delivery mode 2.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 4: Working assumption: MCCH is mapped to the DL-SCH for NR MBS delivery mode 2. 
Proposal 5: MTCH is specified for NR PTM transmission.
Proposal 6: Working assumption: MTCH is mapped to the DL-SCH. 
2.1.4 Identity of MBS radio bearer and logical channel
For NR split bearer, the network configures one DRB identity (ID) for the bearer and two LCIDs for the LCHs that are corresponding to the bearer. Considering that the majority of companies prefer PDCP anchor based protocol architecture for NR MSB, we can discuss whether the existing DRB/LCH ID configuration method can be reused for NR MBS when PTM and PTP are configured for a given UE.   
Regarding the ID of MBS radio bearer, contribution [2] proposed that only one ID is configured for MBS radio bearer since the PDCP is common for PTP and PTM. Besides, it further proposes that a separate radio bearer ID space should be considered for MBS radio bearer in order to save ID space for legacy DRB.   
Regarding the ID of LCH (i.e. LCID), contributions [2][4][7][8][16] had provided some proposals. Specifically, contributions [2][8] proposed that a separate LCID space should be reserved for PTM leg. On one hand, LCH identification is needed since the RLC entity for MBS PTM transmission is different than that of MBS PTP transmission. On the other hand, it helps to save LCID space for the legacy DRB. On the contrary, contributions [4][8] expressed that the existing LCID space for LCH can be reused for MBS PTM transmission considering that HARQ retransmission is supported for MBS PTM transmission. Furthermore, contributions [3][8] also proposed that an LCID should be reserved for MCCH (e.g. the legacy LCID can be reused with a unique RNTI, such as SC-RNTI), and contribution [7] said that the maximum number of LCID for MBS PTM transmission needs to be studied and specified. Alternatively, contribution [16] proposed that LCID is not needed since each logical channel can be identified by a unique G-RNTI, if the multiple-to-one mapping between G-RNTI and MBS session is supported.    
Rapporteur’s Summary:
Only (1/16) contribution has provided a proposal on ID configuration for MBS radio bearer. It seems there is no common concern in the stage-2 phase. Rapporteur thinks it might be better to put it as an open issue and further discuss it based on contribution in the stage-3 phase. 
(5/16) contributions have provided proposals on LCID allocation for MBS PTM transmission. One main option is that a separate LCID space should be reserved for PTM leg. While the other main option is that shared LCID space is used to facilitate HARQ retransmission. Rapporteur thinks this is hard to conclude since both options are feasible and have their own advantages. Anyway, a decision is needed and other potential options are precluded for now. Also, it is necessary to further consider the LCID value allocated for MCCH (if introduced) and the maximum number of LCIDs that are reserved for MBS PTM transmission.
Based on the above, rapporteur proposes the proposal below,
Proposal 7: As baseline, RAN2 considers the following methods for LCID allocation for MBS PTM transmission (Other options are not precluded): 
· Option 1: LCID space is allocated separately to the existing LCID space (FFS the maximum number of reserved LCIDs);
· Option 2: LCID space is shared with the existing LCID space. 
FFS the LCID value allocated for MCCH. 
2.1.5 Multiplexing/de-multiplexing of MAC SDU
There are two multiplexing/de-multiplexing issues about MBS logical channels, i.e. MBS PTM logical channel multiplexing and MBS PTP logical channel multiplexing. 
Contributions [1][4][5][7][8][9][13][15] proposed that multiplexing/de-multiplexing of different PTM logical channels identified by the same G-RNTI is supported in MAC. Besides, it is also proposed that multiplexing/de-multiplexing of different PTP logical channels corresponding to the same or different MBS session and unicast session is supported in MAC due to scheduling by the C-RNTI. 
Contribution [16] proposed not to support multiplexing/de-multiplexing of different PTM logical channels because separate G-RNTI can be allocated to the logical channel if the multiple-to-one mapping between G-RNTI and MBS session is supported.
Rapporteur’s Summary:
(9/16) contributions have provided proposals on the multiplexing/de-multiplexing of MAC SDU. Obviously, the most majority of contributions share the same on the MAC multiplexing/demultiplexing rule in NR MBS.  
Therefore, rapporteur proposes that, 
Proposal 8: Multiplexing/de-multiplexing of different logical channels identified by the same group RNTI is supported for NR MBS. 
Proposal 9: Multiplexing/de-multiplexing of different logical channels identified by the C-RNTI is supported for NR MBS. 
2.1.6 DRX 
In LTE SC-PTM, group DRX is introduced for UE power saving. In NR MBS, similar DRX mechanisms need to be considered as well. Contributions [1][2][3][4][7][8][9][14] all proposed to support DRX and had further discussed DRX related issues for NR MBS. Overall, it can be concluded from the contributions that,
· MBS DRX pattern for MBS reception via PTM mode is configured on a per G-RNTI basis (NOTE: it is allowed that a common MBS DRX pattern can be used for multiple MBS service); 
· the general principle (e.g. timer operation) of unicast C-DRX should be taken as baseline; 
· legacy unicast DRX pattern is reused for MBS reception via PTP mode.   
Moreover, the question that what specific functionalities should be designed for MBS-specific DRX is raised in contributions [4][9]. For example, in contribution [4], it was proposed that HARQ related DRX timers (e.g. drx-HARQ-RTT-TimerDLMBS and drx-RetransmissionTimerDLMBS) should be included if group-common HARQ retransmission is used for MBS PTM transmission. In contrast, contribution [9] thought that these HARQ related DRX timers are not necessary. 
Rapporteur’s Summary:
(8/16) contributions have provided proposals on DRX for NR MBS. Obivously, it is a majority view that DRX operation is supported in NR MBS. Then, rapporteur thinks all three conclusions mentioned above can be considered for the future design of MBS DRX operation. Further, regarding the HARQ related DRX parameters, rapporteur thinks it might be a bit early to discuss since the detailed HARQ retransmission scheme is still discussed in RAN1. 
Therefore, the following proposals are made,   
Proposal 10: DRX operation is supported for NR MBS. 
Proposal 11: MBS-specific DRX configuration is on a per group RNTI basis. 
Proposal 12: Take DRX mechanism for unicast as a baseline for MBS-specific DRX. 
Proposal 13: DRX configuration for unicast is reused for MBS PTP transmission.   
2.1.7 Others
2.1.7.1 UE capability 
In contribution [9], it was proposed the UE can be configured with one or multiple G-RNTIs. Further, contribution [5] proposed that the actual number of G-RNTIs supported a given UE is determined by UE capability and network configuration.  
Rapporteur’s Summary:
(2/11) contributions have provided proposals on the UE capability of simultaneous G-RNTI processing. Rapporteur thinks we can discuss this issue in the stage-3 phase. 
No proposal is made.
2.1.7.2 MBS impacts on data inactivity monitoring 
Contribution [5] proposed that both unicast and MBS data should be considered during data inactivity monitoring. 
Rapporteur’s Summary:
Only (1/11) contribution has provided a proposal on data inactivity monitoring. Rapporteur generally thinks this stage-3 proposal is reasonable, but it is not sure whether this could be a majority view. Thus, we may discuss this issue in the stage-3 phase. 
No proposal is made.
2.1.7.3 Multiple MCCHs 
Contribution [5] proposed that multiple sets of scheduling information of MBS control information should be introduced in NR to meet different QoS requirements. 
Rapporteur’s Summary:
Rapporteur thinks whether multiple MCCHs has already been RAN2 [Post112-e][069][MBS] email discussion. Thus, there is no need to discuss it here.
No proposal is made.
2.1.7.4 eLCID
In contribution [9], it was proposed that RAN2 should address the issue of conditional or mandatory support for eLCID for UEs supporting MBS. 
Rapporteur’s Summary:
Rapporeur thinks this is a stage-3 MAC and capability issue. We may discuss this issue in stage-3 phase. 
No proposal is made.
2.2 Cross-layer modeling for MBS group scheduling
2.2.1 BWP operation
In the previous RAN1#103 meeting, the following agreements regarding BWP aspect for NR MBS had been agreed, from which we can know that the relation between common frequency resource for MBS reception via PTM mode and active BWP is still in discussion.  
	Working assumption: 
For multicast of RRC-CONNECTED UEs, a common frequency resource for group-common PDCCH / PDSCH is confined within the frequency resource of a dedicated unicast BWP to support simultaneous reception of unicast and multicast in the same slot
· Down select from the two options for the common frequency resource for group-common PDCCH/ PDSCH
· Option 2A: The common frequency resource is defined as an MBS specific BWP, which is associated with the dedicated unicast BWP and using the same numerology (SCS and CP)
· FFS BWP switching is needed between the multicast reception in the MBS specific BWP and unicast reception in its associated dedicated BWP
· Option 2B: The common frequency resource is defined as an ‘MBS frequency region’ with a number of contiguous PRBs, which is configured within the dedicated unicast BWP.
· FFS: How to indicate the starting PRB and the length of PRBs of the MBS frequency region
Agreements: 
For RRC_IDLE/RRC_INACTIVE UEs, define/configure common frequency resource(s) for group-common PDCCH/PDSCH.
· [bookmark: OLE_LINK17]the UE may assume the initial BWP as the default common frequency resource for group-common PDCCH/PDSCH, if a specific common frequency resource is not configured.
FFS: the relation of the common frequency resource(s) (if configured) and initial BWP.


Contributions [1][2][5][10][11] had discussed MBS related BWP issues. Some proposals are provided from the perspective of BWP switching while some other proposals are clarifying the relation between MBS reception (via G-RNTI) and MBS common frequency resources. Also, there is proposal saying that RAN2 should wait for further conclusion from RAN1 on MBS BWP.
Rapporteur’s Summary:
It is rapporteur’s understanding that BWP related issues are strongly related to RAN1. Thus, RAN2 should wait for a further definition of the MBS common frequency resources.
No proposal is made.
2.2.2 SPS group-common PDSCH 
In the previous RAN1#103 meeting, RAN1 had agreed to support SPS group-common PDSCH for MBS for RRC_CONNECTED UEs. The corresponding RAN1 agreements are listed below,
	Agreements: 
Support SPS group-common PDSCH for MBS for RRC_CONNECTED UEs
· FFS: use group-common PDCCH or UE-specific PDCCH for SPS group-common PDSCH activation/deactivation
· FFS: whether to support more than one SPS group-common PDSCH configuration per UE
· FFS: whether and how uplink feedback could be configured
· FFS: retransmission of SPS group-common PDSCH


Contributions [1][4][8] discussed SPS related issues (e.g. the maximum number of supported SPS configuration and some detailed parameters of SPS configuration) for MBS.  
Rapporteur’s Summary:
Rapporteur understands that RAN2 should wait for RAN1 further conclusion on SPS group-common PDSCH for MBS. 
No proposal is made.
3 Conclusion
The contribution is summarized as follows,
Proposals for online decision: 
Proposal 1: At least support one-to-one mapping between group RNTI and MBS session. FFS one-to-multiple or multiple-to one mapping based on network configuration.
Proposal 2: Multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers.
[bookmark: _Hlk62463444][bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 3: Working assumption: MCCH is specified for NR MBS delivery mode 2.
Proposal 4: Working assumption: MCCH is mapped to the DL-SCH for NR MBS delivery mode 2. 
Proposal 5: MTCH is specified for NR PTM transmission.
Proposal 6: Working assumption: MTCH is mapped to the DL-SCH. 
Proposal 7: As baseline, RAN2 considers the following methods for LCID allocation for MBS PTM transmission (Other options are not precluded): 
· Option 1: LCID space is allocated separately to the existing LCID space (FFS the maximum number of reserved LCIDs);
· Option 2: LCID space is shared with the existing LCID space. 
FFS the LCID value allocated for MCCH. 
[bookmark: _GoBack]Proposal 8: Multiplexing/de-multiplexing of different logical channels identified by the same group RNTI is supported for NR MBS.  
Proposal 9: Multiplexing/de-multiplexing of different logical channels identified by the C-RNTI is supported for NR MBS. 
Proposal 10: DRX operation is supported for NR MBS. 
Proposal 11: MBS-specific DRX configuration is on a per group RNTI basis. 
Proposal 12: Take DRX mechanism for unicast as a baseline for MBS-specific DRX. 
Proposal 13: DRX configuration for unicast is reused for MBS PTP transmission.   
Open issues for further discussion:
· Further discuss the configuration for the identity of MBS radio bearer. Whether the identity is separately configured.
· Further discuss how to determine the number of G-RNTIs that can be used. 
· Whether to take MBS data into account during data inactivity monitoring.
· Whether to support eLCID for NR MBS.
· BWP operation in NR MBS from RAN2 perspective.
· Further study SPS group-common PDSCH for MBS from RAN2 perspective.

