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1	Introduction
In RAN2#115-e, RAN2 made the following agreements:
Single bearer ID is used for each Multicast RB. FFS whether DRB ID space can be shared with MRB ID.  
FFS whether to share common LCID space for Multicast PTM and Unicast DTCH. FFS How many PTM LCIDs to be reserved if separate space is used.
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 .
Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported for NR MBS. 
If Data Inactivity timer is configured, data monitoring is applied both for unicast and MBS multicast (i.e. both PTM and PTP data) (but not MBS broadcast)
This document discusses remaining aspects on group scheduling.
2	Discussion
2.1 G-RNTI
In RAN2#115-e, RAN2 agreed to support multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI. The cases of G-RNTI and C-RNTI with retransmission of PTM initial transmission were not concluded. In our view, there is no reason to have a different principle. Also, multiplexing is useful at least for the following potential scenarios:
· It would be feasible to multiplex multiple logical channels pertaining to different QoS flows for a MBS service together in same MAC PDU
· It would be possible to multiplex multiple MBS services over a single MAC PDU i.e. possibility to multiplex multiple MBS services addressed with a common G-RNTI
· UE may or may not be able to support more than one G-RNTI at a time due to its implementation capability limitation. Based on UE’s capability and consequently, by network configuration, actual number of G-RNTIs supported for UE is determined
Proposal 1. For NR MBS, adopt 1: n mapping between G-RNTI and LCH.
Proposal 2. In a MAC PDU, multiplexing of multiple LCHs associated with the same G-RNTI is supported.
In RAN2#114-e, RAN2 agreed that multiple G-RNTIs and G-CS-RNTIs can be supported at least by supporting multiple MBS session. It is important to allow multiple parallel services. It is also pertinent for the case of priority/emergency MBS service to be supported when already another MBS service is in progress for the UE. Otherwise, it may lead to abrupt termination of ongoing MBS service when priority/emergency service.
A remaining issue is whether it depends on UE capability. In our view, different UEs may have different number of G-RNTIs and G-CS-RNTI. Since it is related to UE complexity, we should not mandate a certain number.
Proposal 3. UE can support multiple G-RNTI/G-CS-RNTI based on its capability and network configuration. 
2.2 Separate LCID Space
Next pertinent question relates to what logical channel identity (LCID) space is used for these newly defined PTM logical channels as well as PTP logical channels (DTCH).
In RAN2#115-e, RAN2 made some initial agreements as follows:
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
The only remaining issue is whether to have a separate PTM logical channel space. From RAN1 perspective, PTM and PTP will be addressed by G-RNTI and C-RNTI/UE specific RNTI respectively, and they are not multiplexed together in same MAC PDU. Notably, PTM initial transmission may have HARQ retransmission through PTP, however, even when HARQ Process is shared between PTM and PTP, retransmission can be mapped to pertinent initial transmission (e.g. with relevant RNTI, NDI, HPI) and related LCID. Therefore, PTM and PTP can have separate LCID space without any ambiguity.
Proposal 4. Multicast PTM and PTP logical channels use separate and independent LCID space. 
2.3 HARQ Process Handling
RAN1 agreed UE’s HARQ process is shared between unicast and multicast. It means that a HARQ process can be used dynamically by unicast and multicast. This dynamic HARQ process usage may have NDI management issue as shown in Table 1 [R2-2104969]. 
	
	UE A
	UE B

	1st DL assignment
	HARQ process
	X
	X

	
	NDI
	1
	0

	
	Transmission mode
(RNTI)
	Unicast
(C-RNTI)
	PTM
(G-RNTI)

	2nd DL assignment
	HARQ process
	X

	
	NDI
	1

	
	Transmission mode
(RNTI)
	PTM
(G-RNTI)
	PTM
(G-RNTI)


Table 1. HARQ process and NDI management issue 
For an ongoing PTM transmission addressed to G-RNTI, the same HARQ process was used by unicast for a newly joining UE (i.e. UE A). In the example of Table 1, UE A’s latest NDI value provided by PDCCH for C-RNTI is 1 and the latest NDI value provided to UE B by PDCCH for G-RNTI is 0. After that, UE A starts to receive MBS data by using G-RNTI. Received NDI value, i.e. NDI=1, may mislead UE A to interpret as a “re”-transmission. However, in this case, the UE has to interpret as a “new” transmission.
RAN1 agreed PTP retransmission using C-RNTI after PTM initial transmission using G-RNTI but did not agree PTM retransmission after PTP initial transmission. If the current downlink assignment is for G-RNTI and the previous assignment was for C-RNTI, then the current assignment must be a new transmission. In this case, the MAC entity does not check NDI value. Instead, it is sufficient to consider as a new transmission. 
Since a UE may have multiple G-RNTIs, the used G-RNTIs between the previous assignment and this assignment are different, it is straightforward to consider NDI to have been toggled regardless of the value of the NDI, similar to other cases already defined in the current Rel-16 MAC specification. 
For other cases of RNTI change, RAN1 is still under discussion, so we can keep FFS for now.
Proposal 5. If the current downlink assignment is for G-RNTI and the previous assignment was for C-RNTI, MAC entity considers NDI to have been toggled regardless of the value of the NDI. 
Proposal 6. If the current downlink assignment is for G-RNTI and the previous assignment was for different G-RNTI, MAC entity considers NDI to have been toggled regardless of the value of the NDI. FFS for other cases (depending on RAN1 progress).
3	Conclusion
Based on the discussion above, RAN2 is requested to discuss and agree the following proposals:
Proposal 1. For NR MBS, adopt 1: n mapping between G-RNTI and LCH.
Proposal 2. In a MAC PDU, multiplexing of multiple LCHs associated with the same G-RNTI is supported.
Proposal 3. UE can support multiple G-RNTI/G-CS-RNTI based on its capability and network configuration. 
Proposal 4. Multicast PTM and PTP logical channels use separate and independent LCID space. 
Proposal 5. If the current downlink assignment is for G-RNTI and the previous assignment was for C-RNTI, MAC entity considers NDI to have been toggled regardless of the value of the NDI. 
[bookmark: _GoBack]Proposal 6. If the current downlink assignment is for G-RNTI and the previous assignment was for different G-RNTI, MAC entity considers NDI to have been toggled regardless of the value of the NDI. FFS for other cases (depending on RAN1 progress).
