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1.	Introduction
This document discusses RAN2 aspects of group scheduling, particularly focusing on mapping between G-RNTI and MBS session, and DRX for G-RNTI.
The following agreements, which are agreed in RAN2-114e meeting, are related to group scheduling and DRX for NR MBS.
	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.   
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In RAN1#104-e, RAN1 agreed the following.
	Agreement:
For RRC_CONNECTED UEs, if ACK/NACK based HARQ-ACK feedback is supported for PTM scheme 1, and if initial transmission for multicast is based on PTM transmission scheme 1, support retransmission(s) using PTP transmission.
· The HARQ process ID and NDI indicated in DCI is used to associate the PTM scheme 1 and PTP transmitting the same TB.



In RAN1#104bis-e, RAN1 agreed the following.
	Agreement:
The same HARQ process ID and NDI are used for PTM scheme 1 (re)transmissions and PTP retransmissions of the same TB.



2.	Discussion
Mapping between G-RNTI and MBS session
Regarding mapping between G-RNTI and MBS session, one-to-one mapping between G-RNTI and MBS session is supported in NR MBS. Other mappings such as one-to-multiple and multiple-to one mapping between G-RNTI and MBS session are FFS.
One-to-multiple mapping between G-RNTI and MBS session seems technically possible when MBS sessions and the associated MRBs within the same G-RNTI can be distinguished and identified by LCID. If it is beneficial in reducing the network complexity, it can be allowed that the network decides mappings between G-RNTI and MBS session. Particularly, when a group of UEs join the same set of MBS services a single G-RNTI can be mapped to the set of MBS services. Generally, with one-to-multiple mapping between G-RNTI and MBS session a UE may receive MBS data packets which the UE is not interested in. There seems a tradeoff between simple operation on network side and redundant reception on UE side. It would be better to allow the network to decide how to map between G-RNTI and MBS session considering the tradeoff. 
Proposal 1. One-to-multiple mapping between G-RNTI and MBS session is supported.
On the other hand, multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers. It can be assumed that MBS QoS flows requiring different QoS treatments can be mapped to separate MRBs, and MBS QoS flows requiring similar QoS treatment can be multiplexed in the same MRB. It would be helpful for QoS differentiation to handle different MRBs within the same MBS session separately over radio interface. 
PTM transmissions of different G-RNTIs are scheduled separately. Therefore, when MRBs of different QoS requirements are mapped to different G-RNTIs, they can be scheduled separately according to their QoS requirements. In addition, RAN1 is discussing enabling/disabling HARQ-ACK feedback, which is related to reliability enhancement of PTM transmission. This can be also separately controlled for PTM transmissions with different G-RNTIs according to the required reliability levels. 
Observation 1. PTM transmissions of different G-RNTIs are scheduled separately and MRB of different QoS requirements can be mapped to different G-RNTIs.
Therefore, we can consider multiple-to-one mapping between G-RNTI and MBS session. As a way of multiple-to-one mapping between G-RNTI and MBS session, a G-RNTI can be mapped to one or more than one MRBs.
Proposal 2. Multiple-to-one mapping between G-RNTI and MBS session is supported and a G-RNTI can be mapped to one or more than one MRBs.
Regarding mapping between G-RNTI and MBS session, we think that there is no need to restrict the network to have one-to-one mapping between G-RNTI and MBS session only. It would be better to allow the network to decide how to map between G-RNTI and MBS session considering QoS treatments of MBS traffic.

DRX for G-RNTI
In LTE, SCPTM service can be scheduled in any subframe meanwhile the scheduling of the MBMS service is limited to the MBMS subframe. To reduce the UE power used for PDCCH monitoring for reception of the SCPTM service, DRX operation for SCPTM was introduced, that is performed independently from the unicast DRX operation. 
If DRX is configured for a G-RNTI, the MAC is allowed to monitor the PDCCH for the G-RNTI only during the corresponding Active Time. Otherwise, the SC-MTCH may be scheduled in any subframe, and the MAC should monitor every subframe using the G-RNTI to receive the SCPTM service.
Considering the different G-RNTI is used to monitor different MBS session in NR, the separate DRX operation for each G-RNTI will be useful in NR MBS for UE power saving. Therefore, it is proposed that DRX can be configured for each G-RNTI, as in LTE SCPTM.
Proposal 3.	DRX can be configured for each G-RNTI to control the PDCCH monitoring activity for the G-RNTI, as in LTE SCPTM.
Based on the RAN1 agreement about HARQ for PTM, the HARQ retransmission using PTP transmission is supported when the initial transmission is performed using PTM transmission. In other words, initial transmission is performed using G-RNTI and retransmission can be performed using C-RNTI. In addition, the same HARQ process ID are used for PTM (re)transmissions and PTP retransmissions of the same TB. In case of PTP retransmission for PTM initial transmission, assuming that DRX operation for unicast transmission is reused for PTP transmission and DRX operation for PTM transmission is independent of DRX operation for unicast transmission and PTP transmission, it is not sure that the UE can monitor PDCCH for PTP retransmission. The following options are possible ways to make UE to monitor PDCCH for PTP retransmission.
1) PTP retransmission can be delayed until the state of the DRX operation for PTP transmission becomes the Active time. Considering HARQ process ID is shared by PTM and PTP and additional latency is expected, it is not desirable.
2) The state of DRX operation for PTP transmission becomes the Active state when PTP retransmission is expected. A possible way is to start the RTT timer of DRX operation for PTP transmission when HARQ feedback is enabled for PTM transmission.
3) The Active time of DRX operation for PTM transmission is extended and UE can monitor PDCCH for PTP retransmission during the Active time of DRX operation for PTM transmission.
Considering HARQ for PTM, it is needed to discuss how to manage the Active time of DRX operation for PTM transmission and PTP transmission to monitor PDCCH for PTP retransmission.
Proposal 4.	It is needed to discuss how to manage the Active time of DRX operation for PTM transmission and PTP transmission to monitor PDCCH for PTP retransmission.
Furthermore, if L2 feedback and retransmission for PTM is supported we can further discuss whether to change the state of DRX operation for PTP transmission to the Active time when L2 feedback is sent and retransmission is expected to make UE monitor PDDCH for the retransmission and to perform retransmission without additional latency caused by DRX operation.

3.	Conclusion
In this contribution, we have discussed RAN2 aspects of group scheduling, particularly focusing on mapping between G-RNTI and MBS session, and DRX for G-RNTI.

Proposal 1. One-to-multiple mapping between G-RNTI and MBS session is supported.
Observation 1. PTM transmissions of different G-RNTIs are scheduled separately and MRB of different QoS requirements can be mapped to different G-RNTIs.
Proposal 2. Multiple-to-one mapping between G-RNTI and MBS session is supported and a G-RNTI can be mapped to one or more than one MRBs.
Proposal 3.	DRX can be configured for each G-RNTI to control the PDCCH monitoring activity for the G-RNTI, as in LTE SCPTM.
Proposal 4.	It is needed to discuss how to manage the Active time of DRX operation for PTM transmission and PTP transmission to monitor PDCCH for PTP retransmission.
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