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Introduction
In RAN2#114-e meeting, MBS group scheduling issues was discussed, and the following are agreements and FFS made in RAN2#114-e meeting [1].
	One-to-one mapping between G-RNTI and MBS session is supported in NR MBS. Other mappings FFS 
One-to-one mapping between G-CS-RNTI and MBS session is supported in NR MBS. Other mappings FFS.
A UE can support multiple G-RNTIs/G-CS-RNTIs, It is FFS whether this depends on UE capability. Inform RAN1 of this agreement.
Multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers.
MCCH is mapped to the DL-SCH for NR MBS delivery mode 2. 
MTCH is specified for PTM transmission of NR MBS.
MTCH is mapped to the DL-SCH. 
DTCH is reused for PTP transmission of NR MBS.
FFS if there is a need to have specific LCID spaces for the used channels. 
[bookmark: OLE_LINK1]Multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI is supported for NR MBS. 
FFS if Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported for NR MBS. 
Multiplexing/de-multiplexing of different logical channels associated with the C-RNTI is supported for NR MBS.
For NR MBS delivery mode 2, LTE SC-PTM DRX scheme is used as baseline.
FFS whether For PTM transmission of NR MBS, DRX scheme is independent of DRX for unicast transmission, e.g. supported on a per G-RNTI basis
FFS whether For PTP transmission, DRX operation for unicast transmission is reused.   



In this contribution, we will further discuss MBS group scheduling related issues, including G-RNTI/ G-CS-RNTI and MBS session mapping, identity and multiplexing/demultiplexing of logical channel, and MBS DRX design, based on the current progress.
Discussion
Mapping between G-RNTI/G-CS-RNTI and MBS session
In last RAN2 meeting, it was agreed to support one-to-one mapping between the MBS session and G-RNTI, and based on the description in TR 23.757, MBS session is one-to-one mapped to MBS service, that’s to say, G-RNTI are one-to-one mapped to multicast service, which is a simple and straightforward way for MBS scheduling.
As to one-to-many mapping between G-RNTI and MBS sessions is mentioned by some other companies, considering the case that a group of UEs interest in several same MBS services, with one-to-many mapping between G-RNTI and MBS sessions, the scheduling efficiency may be improved and save G-RNTIs. Though it has some benefit, but it could not be avoided that there are still many UEs not interest in all services scheduling by the same G-RNTI, therefore, which means network still need to allocate a sperate G-RNTI for one or some service, resulting more G-RNTI allocation, or force all UEs to receive all the services scheduling by the same G-RNTI.
Observation 1: One-to-many mapping between G-RNTI and MBS session may cause more G-RNTI allocation and resource wasting or more UE power consumption.
Besides, in last meeting, it was agreed to reuse LTE SC-PTM DRX scheme as baseline for NR MBS DRX design. In LTE SC-PTM, DRX is configured per G-RNTI, similar mechanism may be used in NR, if one-to-many mapping between G-RNTI and MBS session is introduced, it’s hard to align the different services for a unified DRX configuration, since they may have different latency requirements.
Observation 2: One-to-many mapping between G-RNTI and MBS session may complicate the DRX configuration.
Based on the analysis above, we think only one-to-one mapping between G-RNTI and MBS session is enough, no need to introduce other mapping, for example one-to-many mapping.
Proposal 1: Only one-to-one mapping between G-RNTI and MBS session is enough, no need to introduce other mapping, for example one-to-many mapping.
Similar analysis could be applied to G-CS-RNTI and MBS session mapping.
Proposal 2: there’s no need to support one-to-many mapping between G-CS-RNTI and MBS session mapping.
Identify of logical channel
As agreed in last meeting that multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI is supported for NR MBS. A MAC PDU may contain multiple MAC SDUs of different logical channels linked to the same MBS session/G-RNTI, therefore LCID for differentiation is needed, and considering the difference of PTM and PTP leg, also for the purpose of saving LCID space for legacy DRB, we think separate LCID space could be designed for MBS PTM transmission.
For PTP transmission, the LCID could be configured separately for every UE, and it should be the same way with unicast service, in other words, the LCID space for PTP transmission could share the LCID space of unicast DRB.
[bookmark: _Hlk68263162]Proposal 3: For the identify of logical channel
· Separate LCID space could be configured for PTM transmission
· PTP transmission could share the same LCID space with unicast.
Multiplexing/demultiplexing of logical channels
Based on the current progress at least G-CS-RNTI and MBS session is one-to-one mapping, the same with the mapping of G-RNTI and MBS session. And it was agreed that multiplexing/demultiplexing of different logical channels associated with the same G-RNTI is supported for NR MBS. Besides, multiplexing/de-multiplexing of different logical channels associated with the C-RNTI is supported for NR MBS. It seems a spontaneous logic that multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI could be supported for NR MBS.
Proposal 4: Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI could be supported for NR MBS.
MBS DRX design
DRX for delivery mode 2/broadcast
For delivery mode 2 or broadcast service, LTE SC-PTM DRX was agreed to be used as baseline in last meeting.
In LTE, UE may get the DRX configuration for MTCH scheduling by receiving MCCH, including onDurationTimerSCPTM, drx-InactivityTimerSCPTM, the SCPTM-SchedulingCycle and SCPTM-SchedulingOffset for G-RNTI. Based on the configuration, UE starts the onDurationTimerSCPTM periodically and monitor PDCCH to check whether there’s a DL transmission and start the drx-InactivityTimerSCPTM [2].
Now that LTE SC-PTM DRX is agreed to be the baseline of delivery mode 2/broadcast DRX design,  DRX for delivery mode 2 could inherit the parameters of LTE SC-PTM DRX.
Proposal 5: DRX for delivery mode 2 could inherit the parameters of LTE SC-PTM DRX.
Besides, DRX for LTE SC-PTM is independent of unicast DRX, and it is configured per MBMS service/G-RNTI. With separate DRX for different service, network could have more scheduling flexibility. Moreover, 5G network is demanded to supply more diverse service type than LTE, and the service latency requirement may be divesity. Therefore, it’s a good way to support service/G-RNTI based DRX for delivery mode 2 to meet the requirements. And considering delivery mode 2/broadcast service could be received by a group of UEs in all RRC states, whle unicast DRX reception focus on RRC_Connected of one UE, hence, DRX should be independent of. unicast DRX
Proposal 6: DRX for delivery mode 2 should be independent of. unicast DRX, and configured per service/G-RNTI.
DRX for delivery mode 1/multicast
There are two transmission modes for delivery mode 1/multicast: PTP and PTM, and delivery mode 1 could only be received in RRC_Connected (until now). For PTP transmission, it is scheduled by C-RNTI, similar to unicast, therefore, the DRX for unicast could be reused by PTP transmission.
Proposal 7: DRX for unicast could be reused by PTP transmission.
For PTM transmission, which has some similarity with delivery mode 2, since both of them are aiming for a group of UEs. And one different is that PTM of delivery mode 1 supports HARQ to ensure the transmission reliability, therefore, LTE SC-PTM DRX analysis above could not be used for delivery mode 1 PTM transmission, while DRX for unicast is more suitable to be the reference, since DRX for unicast could support HARQ feedback, and are used in RRC_Connected.
Proposal 8: DRX for unicast could be the start point of DRX for delivery mode 1 PTM.
Similar to the analysis of DRX for delivery mode 2 above, there could be many types of multicast services with different latency and reliability requirements, therefore, DRX for delivery mode 1 PTM could also be per service/G-RNTI configured.
Proposal 9: DRX for delivery mode 1 PTM could be per service/G-RNTI configured.
Conclusions
In this paper, we analysis the open issues related to group scheduling. Our observations are listed below:
Observation 1: One-to-many mapping between G-RNTI and MBS session may cause more G-RNTI allocation and resource wasting or more UE power consumption.
Observation 2: One-to-many mapping between G-RNTI and MBS session may complicate the DRX configuration.
Based on the observations, our proposals are as following:
Proposal 1: Only one-to-one mapping between G-RNTI and MBS session is enough, no need to introduce other mapping, for example one-to-many mapping.
Proposal 2: there’s no need to support one-to-many mapping between G-CS-RNTI and MBS session mapping.
Proposal 3: For the identify of logical channel
· Separate LCID space could be configured for PTM transmission
· PTP transmission could share the same LCID space with unicast.
Proposal 4: Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI could be supported for NR MBS.
Proposal 5: DRX for delivery mode 2 could inherit the parameters of LTE SC-PTM DRX.
Proposal 6: DRX for delivery mode 2 should be independent of. unicast DRX, and configured per service/G-RNTI.
Proposal 7: DRX for unicast could be reused by PTP transmission.
Proposal 8: DRX for unicast could be the start point of DRX for delivery mode 1 PTM.
Proposal 9: DRX for delivery mode 1 PTM could be per service/G-RNTI configured.
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