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1 Introduction
In the previous RAN2 meeting, a discussion on group scheduling and power saving for MBS was launched. The corresponding agreements are listed as follows [1],
	Agreements:
· 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. 
· If Data Inactivity timer is configured, data monitoring is applied both for unicast and MBS multicast (i.e. both PTM and PTP data) (but not MBS broadcast).
· For multicast PTM transmission, Multicast DRX pattern is configured on a per G-RNTI basis (i.e. independent of legacy UE-specific DRX for unicast transmission). 
· Legacy UE-specific DRX pattern for unicast is reused for PTP transmission of NR MBS, which means the UE specific DRX pattern are for both unicast services and the MBS PTP bearer of UE.
· Multicast long DRX support is baseline for PTM. FFS whether to support optional short DRX or not. 
· The Multicast Long DRX operation has to support the following parameters which are  similar to the UE-specific DRX for unicast, where the last two parameters are needed if the HARQ- feedback is enabled: 
· drx-onDurationTimerPTM 
· drx-InactivityTimerPTM
· drx-LongCycleStartOffsetPTM
· drx-SlotOffsetPTM
· drx-HARQ-RTT-TimerDLPTM
· drx-RetransmissionTimerDLPTM 
· For NR Broadcast, the DRX pattern is configured per G-RNTI. 
· For NR Broadcast, DRX configuration includes: drx-onDurationTimerPTM, drx-SlotOffsetPTM, drx-InactivityTimerPTM, drx-CycleStartOffsetPTM.


In this contribution, we would like to provide our further considerations on group scheduling and power saving for MBS in terms of LCID/RB ID allocation, DRX functionality (from WUS and secondary DRX group perspective), and DL beam management (from MAC CE handling perspective).
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
2.1 LCID/RB ID allocation
According to the agreement that broadcast MCCH uses reserved LCID, it is worthy to consider the detailed LCID used for MBS broadcast MCCH. Using the LTE SC-PTM mechanism as a reference, we have the following proposal,
Proposal 1: LCID index 35 is specified for MBS broadcast MCCH.
Further, in the previous RAN2 meeting, it was agreed that broadcast PTM/MTCH uses reserved LCID(s). Then, the next question is how many LCIDs in the existing reserved LCID space (i.e. 35-46) should be specified for MBS broadcast data transmission. 
Currently, as the network shall support one or multiple QoS flow for an MBS session, only reserving 1 LCID as LTE SC-PTM definitely cannot meet the service requirements. In our opinion, the NR MBS broadcast mechanism is generally designed for video streaming delivery. So, considering that a video streaming service may generally have three to four QoS flows and HARQ-level/L2-level retransmission is not supported, we propose that the maximum range of LCIDs used for MBS broadcast MTCH is 4. 
Proposal 2: 4 LCID indexes (e.g. 35-38) are specified for MBS broadcast MTCH.
For the LCID allocation, there is still one left FFS that whether to share common LCID space for Multicast PTM and Unicast DTCH. When it comes to this FFS, the very first specific question is whether reserve  LCID can be again reused for MBS multicast PTM/MTCH. In our understanding, considering HARQ retransmission can be supported for MBS multicast PTM transmission, we think, same as legacy, at most 32 LCIDs are supposed to be reserved for MBS multicast PTM/MTCH. In this sense, it is impossible to use reserved LCIDs for MBS multicast PTM/MTCH as an LCID value should be anyway uniquely associated with an RLC entity. Thus, we propose that the LCID space used for existing DTCHs for DRBs is shared for both DTCHs for MBS multicast PTM/MTCH. 
Next, we would like to provide our understanding on whether the LCIDs allocated for DTCHs for DRBs/multicast PTP transmission can be the same as that for MTCHs for MBS multicast. During the email discussion [Post115-e][092][MBS] Remaining User Plane Issues, some companies may argue that the common LCID space solution (i.e. the LCIDs allocated for DTCHs for DRBs/multicast PTP transmission is different than that for MTCHs for MBS multicast) might be to too LCID consuming. Instead, the concept of separate LCID space should be adopted. With this, one LCID can be associated with more than one RLC entity. 
However, we think the UE has to actually distinguish two logical channels identified with the same LCID via different G-RNTIs. Without a doubt, extra normative work and spec enhancements are needed. Moreover, from the UE implementation perspective, anyway, the actual number of used RLC entities would not be reduced. What’s worse, as the RLC entity cannot be uniquely identified by the used LCID, ambiguity between L1 HARQ PTP retransmission and unicast transmission may occur. For example, as shown in the following figure, assuming LCID#16 is used for both MBS multicast PTM/MTCH and legacy unicast DTCH, the de-multiplexing entity might have no idea how to deliver the MAC SDU to the upper layer in case of a DL assignment associated with C-RNTI is received (i.e. the MAC entity cannot distinguish whether the received SDU is belonging to L1 HARQ PTP retransmission or unicast transmission). In our understanding, due to the very limited DCI payload for group common DCI of fallback format (i.e. format 1_0) and heavy use of DCI bits for indication common frequency resources, HARQ ACK/NACK enabling, and so on, likely, the differentiation between L1 HARQ PTP retransmission and unicast transmission cannot be supported in Rel-17. To avoid any potential LCID ambiguity issue, we think the network should guarantee that the LCIDs allocated for DTCHs for DRBs/multicast PTP transmission shall be different than that for MTCHs for MBS multicast. So, we have the following proposal,
Proposal 3: For MBS multicast transmission, a common LCID space is shared amongst DTCHs for DRBs, DTCHs for multicast PTP transmission, and MTCHs for multicast PTM transmission.



Figure 1: LCID ambiguity
Last but not least, we need to take care of the RB ID allocation issue as well. In the previous RAN2 meeting, the following agreements related to MRB modeling are achieved, 
	Agreements:
· MRB configuration and procedures in RRC are separated from DRB configuration and procedures (as in current CR). 
· MRB is defined as MBS Radio Bearer, which denotes radio bearers carrying both multicast and broadcast sessions.


Based on these, it seems a spontaneous logic to use separate RB ID space for MRB for either MBS multicast transmission and MBS broadcast transmission, which is also similar to the modeling for DRB and SRB. Thus, we propose that DRB ID space is not shared with MRB ID. Additionally, following the same design principle of LCID allocation, we think the network should also guarantee that the RB IDs allocated for MRBs associated with different G-RNTIs shall be different. So, we have the following proposal,
Proposal 4: A separate RB ID space is specified for MRB.
Proposal 5: RB IDs allocated for MRBs associated with different G-RNTIs are not the same. 
2.2 DRX functionality 
2.2.1 Secondary DRX group 
In Rel-16 NR, when FR1-FR2 CA is configured, serving cells of a MAC entity can be configured by RRC in two DRX groups with separate DRX parameters (i.e. drx-onDurationTimer and drx-InactivityTimer) if the UE supports secondary DRX group. As MBS-specific DRX can be supported and FR2 operation is assumed for MBS, we would like to investigate whether to support secondary DRX group for MBS transmission. 
Firstly, as an IDLD/INACTIVE UE receiving MBS broadcast transmission is totally transparent to the network (i.e. the UE capability cannot be known at the network side), for safety, the network would not use the secondary DRX group for MBS broadcast transmission in our understanding. 
Further, for MBS multicast, even though there might be some obvious performance gain with secondary DRX group, we think it should be not supported in Rel-17 as it is stated in the MBS WID that any enhancements for FR2 (if needed) should be treated with lower priority.
Therefore, we propose secondary DRX group is not supported for MBS in Rel-17. 
Proposal 6: Secondary DRX group is not supported for MBS in Rel-17.
2.2.2 WUS 
In Rel-16 NR, Wake-up indication (i.e. WUS) conveyed by DCI format 2_6 outside Active Time is introduced for DRX long cycle. In addition, the UE can be indicated whether it is required to monitor or not the PDCCH during the next occurrence of the on-duration. For MBS multicast transmission, typically, multicast service is video streaming, we assume the traffic characteristic is very likely to be predictable. In this sense, with appropriate per G-RNTI basis DRX configuration, it is not a strong use case for UE to skip G-RNTI PDCCH monitoring during the next occurrence of the on-duration. Meanwhile, considering UE simplicity and additional impacts to RAN1/RAN2 normative work due to the introduction of WUS for MBS multicast, we have the following proposal, 
Proposal 7: WUS is not supported for MBS in Rel-17.
[bookmark: OLE_LINK7]2.3 DL beam management
In the current NR system, if a UE has been provided a TCI state configuration of more than one DL RSs for a CORESET, then the network can use a MAC CE activation command to explicitly indicate a TCI state for PDCCH reception. For MBS, it is assumed that the beam used for UE-specific PDCCH/PDSCH reception can be also used for group-common PDCCH and the corresponding scheduled group-common PDSCH for MBS multicast transmission.
However, according to the current MAC specification, all three TCI state related MAC CEs, listed as follows, are intended for UE-specific PDCCH or PDSCH. 
1) [bookmark: _Toc76574263][bookmark: _Toc52796579][bookmark: _Toc52752117][bookmark: _Toc46490422][bookmark: _Toc37296291][bookmark: _Toc29239892]TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
2) [bookmark: _Toc76574264][bookmark: _Toc52796580][bookmark: _Toc52752118][bookmark: _Toc46490423][bookmark: _Toc37296292][bookmark: _Toc29239893]TCI State Indication for UE-specific PDCCH MAC CE
3) [bookmark: _Toc76574273][bookmark: _Toc52796589][bookmark: _Toc52752127][bookmark: _Toc46490432][bookmark: _Toc37296301][bookmark: _Toc534933497]Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE
It is not so clear whether those MAC CEs are also applicable for group common PDCCH or PDSCH. From the technology point of view, we think the existing Rel-15/Rel-16 beam management approaches can be directly reused. Specifically, in the RAN1#106-e meeting, it was agreed that the maximum number of configured CORESETs per BWP is not increased and the detailed configuration for CORESETs within CFR (used for group common PDCCH monitoring) and CORESETs outside CFR (used for non-MBS scheduling) is up to network implementation. Thus, there is no need to extend or modify the existing value range of filed specified for those three TCI state related MAC CEs. Naturally, they can be extended for group common PDCCH or PDSCH. Therefore, for simplicity, RAN2 should clarify that all existing TCI state related MAC CEs can be also applied for group common PDCCH or PDSCH.
	[bookmark: _GoBack]Agreements:
· Confirm the following working assumption:
The maximum number of CORESETs per BWP is not increased for support of MBS, and the number of CORESETs configured within the CFR is left to gNB implementation.


Based on the above, we have the following proposals,
Proposal 8: RAN2 to clarify that TCI States Activation/Deactivation for UE-specific PDSCH MAC CE can be applied for group-common PDSCH.
Proposal 9: RAN2 to clarify that TCI State Indication for UE-specific PDCCH MAC CE can be applied for group-common PDCCH.
Proposal 10: RAN2 to clarify that Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE can be applied for group-common PDSCH.
3 Conclusion
In this contribution, we have provided our further considerations on group scheduling and power saving for MBS. All our proposals are summarized as follows,
Proposal 1: LCID index 35 is specified for MBS broadcast MCCH.
Proposal 2: 4 LCID indexes (e.g. 35-38) are specified for MBS broadcast MTCH.
Proposal 3: For MBS multicast transmission, a common LCID space is shared amongst DTCHs for DRBs, DTCHs for multicast PTP transmission, and MTCHs for multicast PTM transmission.
Proposal 4: A separate RB ID space is specified for MRB.
Proposal 5: RB IDs allocated for MRBs associated with different G-RNTIs are not the same. 
Proposal 6: Secondary DRX group is not supported for MBS in Rel-17.
Proposal 7: WUS is not supported for MBS in Rel-17.
Proposal 8: RAN2 to clarify that TCI States Activation/Deactivation for UE-specific PDSCH MAC CE can be applied for group-common PDSCH.
Proposal 9: RAN2 to clarify that TCI State Indication for UE-specific PDCCH MAC CE can be applied for group-common PDCCH.
Proposal 10: RAN2 to clarify that Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE can be applied for group-common PDSCH.
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