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Introduction
In last meeting, many agreements are achieved for group scheduling based on convergent discussion [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. 
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.   
We still have not reach consensus on the topics of e.g. LCID space, DRX scheme, multiplexing of different logical channels with same G-CS-RNTI.
In this contribution, we intend to discuss the FFS issues and open issues leftover from last meeting, which includes:
- Mapping between G-RNTI/G-CS-RNTI(s) and MBS session(s);
- LCID space;
- Multiplexing of different logical channels with same G-CS-RNTI;
- Power saving including DRX.
Discussion
Mapping between G-RNTI/G-CS-RNTI and MBS session
[bookmark: OLE_LINK1][bookmark: OLE_LINK3]One-to-one mapping between G-RNTI/G-CG-RNTI and MBS session has been agreed in last meeting. The question is whether to support multiple MBS sessions to be mapped to one G-RNTI/G-CG-RNTI.
The advantage of one-to-multiple mapping between G-RNTI/G-CS-RNTI and MBS sessions could be improving resource efficiency in specific scenario: 1) UEs in one group would like to receive same multiple MBS sessions; 2) gNB has large downlink resource in one slot to accommodate data from different MBS sessions.
The disadvantages of one-to-multiple mapping between G-RNTI/G-CS-RNTI and MBS sessions are: 1) when an MBS session is activated/deactivated, the relationship between G-RNTI/G-CS-RNTI and MBS sessions must be reconfigured. It can impact fluent transmission of other MBS session which is mapped to the same G-RNTI/G-CS-RNTI. 2) It increases gNB complexity because different UEs are interest in different group of MBS sessions generally. 3) If gNB configures multiple MBS sessions to one G-RNTI/G-CS-RNTI and UEs in the group are not interested in all of the MBS sessions, it will increase UE power consumption due to receiving MBS transmissions which is not interested in.
Considering the uncertain advantage and obvious disadvantages, one-to-multiple mapping between G-RNTI/G-CS-RNTI and MBS sessions should not be supported.
Proposal 1: One-to-multiple mapping between G-RNTI/G-CS-RNTI and MBS sessions should not be supported.
LCID space
When a UE uses PTM RLC entity for MBS transmission, it will use G-RNTI for initial transmission and use C-RNTI for HARQ re-transmission.
It is agreed that Multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI is supported; and Multiplexing/de-multiplexing of different logical channels associated with the C-RNTI which are corresponding to the same or different MBS sessions, and the unicast session is supported.
As show in Figure 1, for NR MBS delivery mode 1, MAC PDU containing data from MTCH and MAC PDU containing data from DTCH are scheduled with G-RNTI and C-RNTI separately. From this aspect, MTCH and DTCH can use same LCID value space and UE can identify RLC entities based on different RNTIs.



[bookmark: _Ref77946032]Figure 1 The configuration and transmission of split MRB
However, an error case is shown in Figure 2. If the PDCCH for initial transmission of MTCH is missing for a UE, the UE cannot identify latter retransmission is for MTCH or DTCH because gNB schedule retransmission of MTCH via C-RNTI. 


[bookmark: _Ref77948216]Figure 2 Error case for MTCH transmission
There are at least two possible solutions:
1) Option 1: Different LCID value spaces are used for MTCH and DTCH;
2) Option 2: Same LCID value space is used for MTCH and DTCH, and gNB allocates different LCID values for MTCH and DTCH belonging to same UE.
With option 2, the LCID values can be used more flexibly and efficiently. And then it is preferred. In Rel-17, 1-32 could be considered for MTCH. A suggested TP in TS38.321 [2] is shown as below.
	Table 6.2.1-1 Values of LCID for DL-SCH
	Codepoint/Index
	LCID values

	0
	CCCH

	1–32
	Identity of the logical channel for DTCH and MTCH

	33
	Extended logical channel ID field (two-octet eLCID field)

	34
	Extended logical channel ID field (one-octet eLCID field)

	35–46
	Reserved

	47
	Recommended bit rate

	48
	SP ZP CSI-RS Resource Set Activation/Deactivation

	49
	PUCCH spatial relation Activation/Deactivation

	50
	SP SRS Activation/Deactivation 

	51
	SP CSI reporting on PUCCH Activation/Deactivation

	52
	TCI State Indication for UE-specific PDCCH

	53
	TCI States Activation/Deactivation for UE-specific PDSCH

	54
	Aperiodic CSI Trigger State Subselection

	55
	SP CSI-RS/CSI-IM Resource Set Activation/Deactivation

	56
	Duplication Activation/Deactivation

	57
	SCell Activation/Deactivation (four octets)

	58
	SCell Activation/Deactivation (one octet)

	59
	Long DRX Command

	60
	DRX Command

	61
	Timing Advance Command

	62
	UE Contention Resolution Identity

	63
	Padding





For NR MBS delivery mode 2, there is no feedback and re-transmission. The MBS service can be distinguish from the normal service by the C-RNTI and G-RNTI. Therefore the same LCID value space could be used for MTCH and DTCH which will have no confusion between services.
Proposal 2: Same LCID value space could be used for MTCH and DTCH.
Proposal 3: For delivery mode 1, the gNB allocates different LCID values for MTCH and DTCH belonging to same UE. 
Multiplexing of different logical channels with same G-CS-RNTI
In last meeting, it is agreed that Multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI or with the same C-RNTI is supported for NR MBS. We consider 2 reasons: 1) since G-CS-RNTI is introduced by RAN1 for SPS of MBS, and the G-CS-RNTI is applied similar to G-RNTI, it is reasonable also to support multiplexing different logical channels associated with the same G-CS-RNTI to one MAC PDU; 2) RAN1 agreed at most 8 SPS configurations including MBS and unicast can be configured for a specific UE. If the multiplexing of different LCHs is not allowed, the number of SPS configurations could be insufficient. Therefore, multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI should be supported for NR MBS.
Proposal 4: Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported for NR MBS.
Power saving including DRX
In Rel-16, the main enhancements in power saving are wake up signaling (WUS) with DRX and relax of cells RRM measurements. Relax of cells RRM measurements has no relationship with MBS since it is only impact RRM measurement. And for WUS, it deeply depends on common DRX design for unicast. RAN2 agreed that for NR MBS delivery mode 2, LTE SC-PTM DRX scheme is used as baseline, i.e. not a common DRX for all services. WUS cannot be applied for MBS directly.
Since power saving is not in the WID scope of R17 and Rel-16 power saving mechanism cannot be applied for MBS service directly, we should consider DRX as power saving mechanism only and not consider Rel-16 power saving solutions for MBS in Rel-17.
Proposal 5: RAN2 consider DRX as power saving mechanism only and not consider Rel-16 power saving solutions for MBS in Rel-17.
In last meeting, it is only agreed that for NR MBS delivery mode 2, LTE SC-PTM DRX scheme is used as baseline. But in LTE SC-PTM, the SC-PTM reception opportunities are independent of the unicast DRX scheme, one MBS specific DRX is used by one MTCH. But in NR, multiple MTCH can be mapping to one MBS session, and at least one-to-one mapping between G-RNTI and MBS session is supported. Therefore for further description, all the MTCHs which multiplexed to one MAC PDU can be scheduled together by a specific G-RNTI, and a MBS DRX should be configured per G-RNTI.
Proposal 6: For PTM transmission, DRX should be configured per G-RNTI and be independent of DRX for unicast transmission.
To configure the DRX, since NR MBS delivery mode 1 has feedback and re-transmission but mode 2 has not, there are some differences on the detailed parameters of DRX.
For NR MBS Delivery Mode 2
The difference between NR PTM and LTE SC-PTM is:
· The scheduling period start offset of SC-PTM is configured based on subframe, but the NR MBS could be configured on both subframe and slot. 
Therefore the DRX configuration for NR MBS delivery mode 2 should include below parameters and timers:
-	drx-onDurationTimerPTM: the duration at the beginning of a DRX cycle;
-	drx-SlotOffsetPTM: the delay before starting the drx-onDurationTimerPTM;
-	drx-InactivityTimerPTM: the duration after the PDCCH occasion in which a PDCCH indicates a new  MBS transmission for the MAC entity;
-	drx-CycleStartOffsetPTM: the DRX cycle and drx-StartOffsetPTM which defines the subframe where the DRX cycle for MBS starts;
Proposal 7: For NR MBS delivery mode 2, DRX configuration should include: drx-onDurationTimerPTM, drx-SlotOffsetPTM, drx-InactivityTimerPTM, drx-CycleStartOffsetPTM.
For NR MBS Delivery Mode 1
The differences between NR PTM and LTE SC-PTM are:
· HARQ retransmission is supported in NR MBS PTM transmission but it is not supported in LTE SC-TPM.
· UE can receive HARQ retransmission for PTM by PDCCH with C-RNTI.
In LTE SC-PTM, only two timers, i.e., onDurationTimerSCPTM and drx-InactivityTimerSCPTM are specified. Considering HARQ retransmission mechanism of NR PTM, DRX configuration for PTM transmission should include below parameters and timers:
[bookmark: OLE_LINK5]-	drx-onDurationTimerPTM: the duration at the beginning of a DRX cycle for PTM;
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]-	drx-SlotOffsetPTM: the delay before starting the drx-onDurationTimerPTM;
-	drx-InactivityTimerPTM: the duration after the PDCCH occasion in which a PDCCH indicates a new  PTM transmission for the MAC entity;
-	drx-RetransmissionTimerDLPTM (per DL HARQ process for PTM): the maximum duration until a DL retransmission is received;
-	drx-CycleStartOffsetPTM: the DRX cycle and drx-StartOffsetPTM which defines the subframe where the DRX cycle for PTM starts;
-	drx-HARQ-RTT-TimerDLPTM (per DL HARQ process for PTM): the minimum duration before a DL assignment for HARQ retransmission for PTM is expected by the MAC entity;
To simplify the DRX for PTM, short DRX cycle should not be supported. Meanwhile, during active time of DRX for PTM, monitoring C-RNTI should be allowed.
Proposal 8: For NR MBS delivery mode 1, DRX configuration should include: drx-onDurationTimerPTM, drx-SlotOffsetPTM, drx-InactivityTimerPTM, drx-RetransmissionTimerDLPTM,  drx-CycleStartOffsetPTM, drx-HARQ-RTT-TimerDLPTM.
Proposal 9: Short DRX cycle for PTM should not be supported.
Proposal 10: During active time of DRX for PTM, monitoring C-RNTI should be allowed.
[bookmark: _GoBack]PDCP PDUs from same MRB can be transmitted in PTM leg and PTP leg, gNB will schedule the data in different RLC entities independently. PTP transmission is characterized as monitoring PDCCH with C-RNTI/CS-RNTI. To simplify DRX design, DRX operation for unicast transmission should be reused. That is, gNB will not configure a separate DRX configuration for PTP transmission of MRB.
Proposal 11: For PTP transmission, DRX operation for unicast transmission should be reused.
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK88][bookmark: OLE_LINK89]Conclusion
[bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK47][bookmark: OLE_LINK48]According to the analysis in section 2, we propose:
Proposal 1: One-to-multiple mapping between G-RNTI/G-CS-RNTI and MBS sessions should not be supported.
Proposal 2: Same LCID value space could be used for MTCH and DTCH.
Proposal 3: For delivery mode 1, the gNB allocates different LCID values for MTCH and DTCH belonging to same UE. 
Proposal 4: Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported for NR MBS.
Proposal 5: RAN2 consider DRX as power saving mechanism only and not consider Rel-16 power saving solutions for MBS in Rel-17.
Proposal 6: For PTM transmission, DRX should be configured per G-RNTI and be independent of DRX for unicast transmission.
Proposal 7: For NR MBS delivery mode 2, DRX configuration should include: drx-onDurationTimerPTM, drx-SlotOffsetPTM, drx-InactivityTimerPTM, drx-CycleStartOffsetPTM.
Proposal 8: For NR MBS delivery mode 1, DRX configuration should include: drx-onDurationTimerPTM, drx-SlotOffsetPTM, drx-InactivityTimerPTM, drx-RetransmissionTimerDLPTM,  drx-CycleStartOffsetPTM, drx-HARQ-RTT-TimerDLPTM.
Proposal 9: Short DRX cycle for PTM should not be supported.
Proposal 10: During active time of DRX for PTM, monitoring C-RNTI should be allowed.
Proposal 11: For PTP transmission, DRX operation for unicast transmission should be reused.
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