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1   Introduction
The following agreements, which are agreed in RAN2 #114-e meeting, are related to group scheduling for MBS. Based on the bellow agreements, this document clarifies how to handle the UE power saving for MBS PTM service.
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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.

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.




2   Discussion

Regardless of the small data transmission scheme such as CG-based or RA-based, if the first UL resource size for SDT is sufficient, 
For SC-PTM in LTE, the UE can be scheduled in any subframe except MBSFN subframes. In order to reduce the UE power consumption for PDCCH monitoring for SC-PTM reception, DRX operation for SC-PTM was introduced. RRC controls DRX operation by configuring the parameters onDurationTimerSCPTM, drx-InactivityTimerSCPTM, SCPTM-SchedulingCycle and SCPTM-SchedulingOffset. If DRX for SC-PTM is configured, the UE is allowed to monitor the PDCCH for G-RNTI discontinuously, otherwise the UE monitors the PDCCH for G-RNTI continuously. The SC-PTM reception opportunities by SC-PTM DRX are independent of the unicast DRX scheme. 

In LTE, SPS is not supported for SC-PTM based MBMS. Also, SPS DL resources can be configured per serving cell with the restriction that multiple DL SPS configurations per serving cell are not supported. On the other hand, in NR, SPS group-common PDSCH for MBS is supported for RRC_CONNECTED UEs at RAN1 #103e meeting [1]. 
In NR, SPS is configured by RRC for a serving Cell per BWP, and multiple assignments can be active simultaneously in the same BWP. In NR, SPS DL resources is perodically allocated by the paremeter periodicity in SPS configuration. DL SPS assignment is provided by PDCCH, and stored or cleared based on L1 signalling indicating SPS activation or deactivation. 

Furthermore, according to the endorsed stage 2 running CR for MBS in NR [2], for PTM transmission, gNB delivers a single copy of MBS data packets to a set of UEs, e.g., gNB uses group-common PDCCH with CRC scrambled by group-common RNTI to schedule group-common PDSCH which is scrambled with the same group-common RNTI.
Therefore, the UE in RRC_CONNECTED state can discontinuously monitor group-common PDCCH by periodicity in SPS configuration for MBS. During periodes not scheduled by the SPS configuration, the UE can stop monitoring the PDCCH for MBS reception to save power. 

If MBS supports concurrent sessions scheduled via G-RNTI and G-CS-RNTI, SPS for MBS can be configured per G-RNTI and G-CS-RNTI because the current NR SPS is allowed multiple assignments in the same BWP in NR. Also, according to agreements at RAN1 #104e meeting, more than one SPS group-common PDSCH configuration for MBS can be configured [3], and RAN2 agreed that in order to receive multiple MBS services, UE need to support multiple G-RNTIs and/or G-CS-RNTIs during RAN2#114-e meeting [4].
Proposal 1: For power saving of the UE in RRC_CONNECTED state, MBS SPS configuration for PTM transmission should be allowed without MBS DRX configuration.

Proposal 2: For the UE in RRC_CONNECTED state,  multiple MBS SPS configurations per G-RNTI and/or G-CS-RNTI should be allowed.

Proposal 3: For the UE in RRC_CONNECTED state, all multiple MBS SPS configurations per G-RNTI and/or G-CS-RNTI should be independent of DRX for unicast transmission.
As agreed in the last RAN2 meeting, for NR MBS delivery mode 2, LTE SC-PTM DRX scheme is used as baseline. For NR MBS delivery mode 2, multiple QoS flow MBS PTM services are scheduled separately with different G-RNTIs because the UE can be provided with various broadcast services. If service specific DRX for PTM is applied to each MBS PTM service for delivery mode 2, the UE power may be extremely consumed. Therefore, for efficient power saving of delivery mode 2, multiple MBS PTM services should share a common DRX configuration or at least partially overlap on-duration/active-time for DRX operation.
Proposal 4: For MBS delivery mode 2, multiple MBS PTM services should share a common DRX configuration or at least partially overlap on-duration/active-time for DRX operation.
In RAN2#112e meeting, following agreement was made “When there is no data ongoing for the multicast session, the UE can stay in RRC_CONNECTED. Other cases FFS”. According to SA2 agreement MBS session can be Active multicast session or Inactive multicast session, and no multicast data is transmitted from the upper layer during Inactive multicast session [5].
In LTE, the eNB may transmit the SC-PTM Stop Indication MAC control element to the MAC entity to indicate that the transmission of SC-MTCH associated with a G-RNTI is stopped. Like LTE, SC-PTM stop indication MAC CE is a useful solution to reduce the UE power consumption during long-term no data or Inactive multicast session while providing NR MBS. Upon reception of the SC-PTM Stop Indication MAC CE associated with a G-RNTI, the UE shall stop monitoring the PDCCH for the G-RNTI.
Proposal 5: For PTM service of NR MBS, SC-PTM Stop Indication MAC CE shoule be applied as in LTE.
3   Conclusion
This document clarifies how to handle the UE power saving for MBS PTM service, and suggests to adopt the following proposals.
Proposal 1: For power saving of the UE in RRC_CONNECTED state, MBS SPS configuration for PTM transmission should be allowed without MBS DRX configuration.

Proposal 2: For the UE in RRC_CONNECTED state,  multiple MBS SPS configurations per G-RNTI and/or G-CS-RNTI should be allowed.

Proposal 3: For the UE in RRC_CONNECTED state, all multiple MBS SPS configurations per G-RNTI and/or G-CS-RNTI should be independent of DRX for unicast transmission.
Proposal 4: For MBS delivery mode 2, multiple MBS PTM services should share a common DRX configuration or at least partially overlap on-duration/active-time for DRX operation.
Proposal 5: For PTM service of NR MBS, SC-PTM Stop Indication MAC CE shoule be applied as in LTE.
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