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Introduction
Paper discusses certain issues and aspects related to group scheduling and multiplexing for MBS services [1].
Discussion
In previous RAN2#113-e meeting [2], no online discussion took place on MBS services grouping aspects. There are certain important aspects related to MBS as to how G-RNTIs are allocated, how G-RNTI to LCH (Logical channel) mapping & multiplexing is performed, and how LC ID space is utilized for different logical channels.
Group RNTI Allocation
For PTM transmission of MBS services, G-RNTI based addressing is needed. There could be many options as to how G-RNTI configuration is applied for MBS services
Option 1: G-RNTI is per BWP
Option 2: G-RNTI is per Cell (all BWPs in a cell share G-RNTI)
Option 3: G-RNTI is per UE (all serving cells for a UE share G-RNTI)
G-RNTI per BWP seems simplest as a specific MBS service would not be transmitted over entire frequency resources and its operation is likely associated with BWP. UE also avails specific MBS service over an active BWP at a time. With this it seems reasonable to define scope of G-RNTI to a BWP.
Proposal 1: For NR MBS, G-RNTI allocation is per BWP.
G-RNTI Mapping & Multiplexing
Another important question concerns the mapping between G-RNTI and LCH, and multiplexing approach for a MAC PDU. There seem two alternatives possible as
Option 1: Mapping between G-RNTI and LCH is 1:1
· A UE may be configured with multiple G-RNTIs
· No multiplexing is applied for a MAC PDU i.e. each TB mapped to one PTM RB
· MAC sub-header may not be needed
Option 2: Mapping between G-RNTI and LCH is 1: n 
· In a MAC PDU, multiplexing of multiple LCHs mapped to PTM RLCs is supported 
· MAC sub-header is needed
It seems option 2 is more generic and allows handling many 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 2: For NR MBS, adopt 1: n mapping between G-RNTI and LCH.
Proposal 3: In a MAC PDU, multiplexing of multiple LCHs mapped to PTM RLCs is supported.
Proposal 4: Based on UE’s capability and consequently, by network configuration, actual number of G-RNTIs supported for UE is determined.
Logical Channel Identity Space
At present, there is no clear terminologies for MBS logical channels. LTE eMBMS used MCCH/MTCH and SCPTM used SC-MCCH/SC-MTCH terminologies, though primarily these logical channels were meant for broadcast services. Analogously, we may define NR-MCCH (MBS Control Channel) and NR-MTCH (MBS Traffic Channel) for delivery mode 2 and NR-D-MTCH (Dedicated MBS Traffic Channel) for delivery mode 1. Obviously, there is no need for NR-D-MCCH logical channel for delivery mode 1.
Proposal 5: Define NR-MCCH (MBS Control Channel) and NR-MTCH (MBS Traffic Channel) for delivery mode 2 and NR-D-MTCH (Dedicated MBS Traffic Channel) for delivery mode 1. 
Next pertinent question relates to what logical channel identity (LC ID) space is used for these newly defined PTM logical channels as well as PTP logical channels (DTCH).
[bookmark: _GoBack]As PTP and unicast are both DRBs and these logical channels can be multiplexed in same MAC PDU (when they are both addressed by C-RNTI), they can share same LC ID space.
Further delivery mode 1 (primarily multicast) and delivery mode 2 (primarily broadcast) logical channels are configured with different signaling mechanism i.e. Dedicated signaling and MCCH respectively. Further, they both may be received together in Connected mode, however, they relate to different MBS BWPs (broadcast on configured MBS BWP and multicast on MBS BWP associated with dedicated BWP), they would be received differently and have different G-RNTIs. Therefore, they can have separate and independent LC ID space, also supporting different number of services.
For Connected mode, PTM and PTP will be addressed by G-RNTI and C-RNTI/UE specific RNTI respectively, and they are not multiplexed together in MAC PDU. Further, PTM services 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 LC ID. Therefore, PTM and PTP can have separate LC ID space without any ambiguity.
Proposal 6: PTP and unicast logical channels can share same LC ID space. 
Proposal 7: Delivery mode 1 PTM and delivery mode 2 PTM logical channels uses separate and independent LC ID space. 
Proposal 8: Delivery mode 1 PTM and PTP logical channels uses separate and independent LC ID space. 
Conclusion
We request RAN2 to discuss and possibly agree to the proposals made as:
Proposal 1: For NR MBS, G-RNTI allocation is per BWP.
Proposal 2: For NR MBS, adopt 1: n mapping between G-RNTI and LCH.
Proposal 3: In a MAC PDU, multiplexing of multiple LCHs mapped to PTM RLCs is supported.
Proposal 4: Based on UE’s capability and consequently, by network configuration, actual number of G-RNTIs supported for UE is determined.
Proposal 5: Define NR-MCCH (MBS Control Channel) and NR-MTCH (MBS Traffic Channel) for delivery mode 2 and NR-D-MTCH (Dedicated MBS Traffic Channel) for delivery mode 1. 
Proposal 6: PTP and unicast logical channels can share same LC ID space. 
Proposal 7: Delivery mode 1 PTM and delivery mode 2 PTM logical channels uses separate and independent LC ID space. 
Proposal 8: Delivery mode 1 PTM and PTP logical channels uses separate and independent LC ID space. 
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