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1. Introduction

The MAC running CR [1] for MBS was endorsed in last RAN2 meeting. 
During the email discussion for the MAC running CR, several open issues are identified. In this paper, we would like to discuss the open issues and fixed them.
2. Discussion
Issue 1: MAC structure overview for MBS
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During email discussion for MAC running CR, some companies think MCCH’s “De-Multiplexing” box should be removed because one new RNTI for MCCH scheduling is defined and there is only one MCCH, so no multiplexing case. However, we do not think it is the reason to remove the MCCH’s “De-Multiplexing” box.
In TS 38.321, the demultiplexing function is defined as below:
	4.4
Functions

The MAC sublayer supports the following functions:

-
mapping between logical channels and transport channels;

-
multiplexing of MAC SDUs from one or different logical channels onto transport blocks (TB) to be delivered to the physical layer on transport channels;

-
demultiplexing of MAC SDUs to one or different logical channels from transport blocks (TB) delivered from the physical layer on transport channels;
===omit some text===


So, even if there is only one MAC SDU and only one logical channel, the “Multiplexing/De- Multiplexing” are always there.

Proposal 1: The MCCH’s “De-Multiplexing” box is kept in the “MAC structure overview” figure.
During email discussion of MAC running CR, one company think MTCH is only for PTM and MTCH cannot be multiplexed with DTCH. In our understanding, no matter PTM leg or PTP leg, the corresponding logical channel is MTCH for MBS service and it is common understanding that PTP leg will be multiplexed with DTCH.
Proposal 2: MTCH for PTP leg can be multiplexed with DTCH.
Issue 2: MBS support in MR-DC
In RAN2#111 meeting, RAN2 left a TBD for NR-DC and NE-DC to support MBS in MCG side.
· Focus initially on NR SA, TBD to what extent other scenarios NR DC, NE DC can be supported. 

In our understanding, there is no spec impact to support MBS in MCG side in NE-DC and NR-DC scenarios.
Proposal 3: MBS can be supported in MCG side in NE-DC and NR-DC scenarios.
Issue 3: DRX command MAC CE for multicast MBS
In MAC running CR for MBS, there is an editor note about DRX command for MBS DRX.
Editor’s note: FFS to support DRX Command MAC CE for MBS DRX.

In our understanding, DRX command MAC CE can make UE enter DRX more quickly to achieve more power saving for UE. So, it is reasonable to support DRX command for MBS DRX.
In R16, dual DRX is introduced for unicast and common DRX command will be applied to two DRX. In MBS, the multiple DRX are configured per G-RNTI except unicast DRX. It is not reasonable to apply one common DRX command MAC CE to all DRX, i.e. unicast DRX, MBS DRX per G-RNTI and so on.

Proposal 4: DRX command MAC CE is supported for MBS DRX.
Proposal 4a: At least, DRX command MAC CE for unicast and MBS DRX are independent. 

It is not clear whether the DRX command MAC CE for MBS DRX is per G-RNTI or not. So there are 3 options:
Option 1: The MBS DRX MAC CE command is applied to all MBS DRX configured for the UE.
Option 2: The MBS DRX MAC CE command is applied to an MBS DRX group configured in RRC signalling.
Option 3: The MBS DRX MAC CE command is per G-RNTI.
Proposal 4b: RAN2 is kindly asked to confirm how to use DRX command MAC CE for MBS DRX.

	Options
	How to address the MBS DRX command MAC CE?

	Option 1: The MBS DRX MAC CE command is applied to all MBS DRX configured for the UE.
	Option 1.1: One new LCID is define for MBS DRX command MAC CE.

	
	Option 1.2: Use R bit to indicate the DRX command MAC CE is for unicast DRX or multicast DRX.
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	Option 1.3: If the PDCCH for TB including DRX command MAC CE is scrambled by G-RNTI, the DRX command MAC CE is for MBS. If the PDCCH for TB including DRX command MAC CE is scrambled by C-RNTI, the DRX command MAC CE is for unicast.

	Option 2: The MBS DRX MAC CE command is applied to an MBS DRX group configured in RRC signalling.
	Option 2.1: One new LCID is define for MBS DRX command MAC CE for each MBS Group and the corresponding LCID is configured in RRC signalling.

	
	Option 2.2: Use R bit to indicate the DRX command MAC CE is for which MBS DRX group, e.g. at most 4 MBS DRX group.
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	Option 2.3: Define the content of DRX Command MAC CE， including MAC CE header and G-RNTI list whose DRX will be apply the DRX command MAC CE.
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	Option 3: The MBS DRX MAC CE command is per G-RNTI.

	Option 3.1: If the PDCCH for TB including DRX command MAC CE is scrambled by a G-RNTI, the DRX command MAC CE is for MBS DRX corresponding to this G-RNTI. 


Proposal 4c: RAN2 is kindly asked to confirm which option will be used to address the MBS DRX command MAC CE.
Issue 4: short DRX support for multicast MBS

It is FFS to support short DRX for MBS DRX. In our understanding, there is no problem to support short DRX for multicast MBS DRX but it will introduce complexity in MBS DRX operation.
MBS service is not delay sensitive service as URLLC. So no need to use short DRX especially in R17.
Proposal 5: Short DRX is not supported in MBS DRX at least in R17.
Issue 5: DRX operation if PTP is only for PTM retransmission 
If PTP leg is only used for PTM retransmission, there will be no PTM retransmission in PTM leg. So drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM are not useful any more for MBS DRX. The multicast DRX operation in PTM leg is similar as broadcast DRX.
· 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

Proposal 6: If PTP leg is only used for PTM retransmission, the MBS DRX configuration for PTM leg only includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. The multicast DRX operation in this case is similar as broadcast MBS.
Issue 6: DRX operation for HARQ disable case
If the HARQ is disable for PTM leg, it means there is no HARQ feedback and no PTM retransmission in PTM leg. So the drx-HARQ-RTT-TimerDLPTM and drx-RetransmissionTimerDLPTM are not useful any more for MBS DRX. The multicast DRX operation in PTM leg is similar as broadcast DRX.
Proposal 7: If HARQ is diable for PTM leg, the MBS DRX configuration for PTM leg only includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. The multicast DRX operation in this case is similar as broadcast MBS.
Issue 7: LCID for multicast MRB and broadcast MRB

In RAN2#115 meeting, RAN2 achieve the following agreements for LCID for MRB.
· Single bearer ID is used for each Multicast RB. 

· 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 .

During Email discussion of MAC running CR, one new table of LCID is defined for broadcast MRB.
Table 6.2.1-1c Values of LCID for NR broadcast MBS on DL-SCH

	Codepoint/Index
	LCID values

	0
	MCCH

	1–32
	Identity of the logical channel for PTM MTCH via broadcast

	33–63
	Reserved


Editor’s note: FFS new table for broadcast MBS and the maximal value.
Some companies think the new table should be defined for broadcast MRB based on following reasons:

· The MRBs for broadcast is multiple and multiple LCID will be used.

· The reserved LCID is limited, it is from 35 to 46.
However, some companies think the reserved LCID for DRB, i.e. in table “Table 6.2.1-1”, should be used for broadcast.

Consider the extension in the future, it is better to use new table as MAC running CR captured for MCCH, MTCH of broadcast.

Proposal 8a: Use new table as MAC running CR captured for MCCH, MTCH of broadcast. The maximal value is 32 for MTCH.
For multicast in PTM leg, the gNB MAC will not multiplex the RLC PDU of eMBB and PTM MBS because the PTM MBS data is for all UEs of MBS group. So it is enough that the LCID of PTM leg is unique only in MRB.
Proposal 8b: One new table of LCIDs for PTM leg is defined as broadcast MRB.

In last RAN2 meeting, RAN2 agreed that single bearer ID is used for each MRB. In our understanding, the RB identity is only used to address the bearer and easy to manage the bearers, e.g. release bearers. The MAC layer will identity different leg or service according to LCID.

Considering that the bearer id for PTM will be same for all UEs in the same MBS group. So the bearer id for PTM will not be used for DRB in each UE in MBS group. The shared bearer id with DRB will reduce the space for DRBs especially when many bearers are configured for MBS.

Proposal 9: The bearer id space for MBS is independent of DRB identity space.
Issue 8: eLCID support for MBS
	MAC subheaders with one-octet eLCID field
	It is mandatory to support MAC subheaders with one-octet eLCID field for UEs/IAB-MTs supporting MAC CEs using extended LCID values as specified in TS 38.321 [8].


In TS 38.306, one capability is defined as “MAC subheaders with one-octet eLCID field”, it means one-octet eLCID is only mandatory supported for UEs supporting MAC CE using extended LCID. For MBS PTM transmission, only when all UEs in this MBS group in this cell support one-octet eLCID, then the network can use one-octet eLCID for MRB in PTM leg. If one late join UE does not support one-octet eLCID, the network should send RRCReconfiguraiton to all UEs to remove eLCID configuration and then configure LCID for MRBs to make the late join UE receive MBS via PTM. So, it is not necessary to support one-octet eLCID for MBS.

For two-octet eLCID, it is only used for IAB case with capability. Please see the note from 38.321.

NOTE:
The extended Logical Channel ID space using two-octet eLCID and the relevant MAC subheader format is used, only when configured, on the NR backhaul links between IAB nodes or between IAB node and IAB Donor.
Proposal 10: The eLCID is not supported for MBS including both multicast and broadcast.
3. Conclusions

Based on the discussion above, we propose:
Proposal 1: The MCCH’s “De-Multiplexing” box is kept in the “MAC structure overview” figure.
Proposal 2: MTCH for PTP leg can be multiplexed with DTCH.
Proposal 3: MBS can be supported in MCG side in NE-DC and NR-DC scenarios.
Proposal 4: DRX command MAC CE is supported for MBS DRX.

Proposal 4a: At least, DRX command MAC CE for unicast and MBS DRX are independent. 

Proposal 4b: RAN2 is kindly asked to confirm how to use DRX command MAC CE for MBS DRX.

Proposal 4c: RAN2 is kindly asked to confirm which option will be used to address the MBS DRX command MAC CE.
Proposal 5: Short DRX is not supported in MBS DRX at least in R17.
Proposal 6: If PTP leg is only used for PTM retransmission, the MBS DRX configuration for PTM leg only includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. The multicast DRX operation in this case is similar as broadcast MBS.
Proposal 7: If HARQ is diable for PTM leg, the MBS DRX configuration for PTM leg only includes drx-onDurationTimerPTM, drx-InactivityTimerPTM, drx-LongCycleStartOffsetPTM, drx-SlotOffsetPTM. The multicast DRX operation in this case is similar as broadcast MBS.
Proposal 8a: Use new table as MAC running CR captured for MCCH, MTCH of broadcast. The maximal value is 32 for MTCH.
Proposal 8b: One new table of LCIDs for PTM leg is defined as broadcast MRB.

Proposal 9: The bearer id space for MBS is independent of DRB identity space.

Proposal 10: The eLCID is not supported for MBS including both multicast and broadcast.
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