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1 Introduction
A Multicast Service for shared delivery is identified by Multicast Session ID (e.g. TMGI) and is delivered by establishing an MBS session (MB-UPF to gNB). Each MBS Session contains one or more QoS flows that are mapped to a MRB(s) or Split MRB(s) in SDAP for where the PDCP entity for the bearer is configured with RLC bearer(s). Split MRB is used to represent a radio bearer with two RLC entities, where each entity uses G-RNTI and C-RNTI respectively. The RLC bearers translate into logical channels at MAC. The DL QoS flow to MBS Radio Bearer mapping is transparent to the UE and is achieved through network implementation. Currently, this architecture is supported along with a dynamic switch of the multicast service over PTM/PTP for where the split MRB PTM RLC bearers are configured with RLC UM and PTP with RLC UM or RLC AM.
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 Figure 1: Left – Split MRB; Right – MRB

2	Architectural options
LTE MAC has a separate transport channel (MCH) for multicast traffic. There, the two logical channels MCCH and MTCH both map to this transport channel. Consequently, each transport channel has a separate LCID space. In LTE SC-PTM SC-MTCH is mapped to DL-SCH which would imply it shares LCID space with the DTCHs also mapped to DL-SCH. However, SC-PTM does not allow for multiplexing of SC-MTCH and other logical channels (DTCH) in the same MAC PDU. In a sense, even though SC-MTCH is mapped to DL-SCH this restriction in multiplexing can be interpreted as SC-MTCH in reality is mapped to a DL-SCH of its own. The SC-PTM solution creates an artificial restriction in multiplexing and should be avoided. 
At RAN2#114 it was decided to map MTCH to DL-SCH, however, the question on specific LCID space was not settled. 
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Figure 2 – The currently agreed channel mapping.
We believe there are two options for RAN2 to consider:
· Option 1: A shared/common LCID space regardless of RNTI (C-RNTI, G-RNTI, etc)
· Option 2: A specific LCID space for each RNTI (C-RNTI, G-RNTI, etc)
It is possible to contemplate on more advanced options for example where some G-RNTIs use a shared space while others don't. We do not think there is a gain in that type of flexibility. 
2.1	Option 1: Shared LCID space
With this option all DRBs, MRBs, and Split MRBs in the MAC entity share the same LCID space. In Figure 3 we show an example where the UE is configured with two G-RNTIs, two Split MRBs (red and blue), one DRB (green), and one C-RNTI. There is a one-to-one mapping between MRB and G-RNTI. The LCID is used to select RLC entity, and since there are five of them, we need five LCIDs in this setup. 
Assigning LCIDs by the gNB may be complex in this design as DRB LCIDs cannot overlap with LCIDs used for MRBs and Split MRBs should there be limited LCIDs available. If the UE supports eLCIDs, the task of assigning LCIDs will be made easier. It has been recognized though that the use of extended LCID range in NR in general is needed and one can also assume that UEs in this and later releases will readily support the use of eLCID. Thus, the additional use of eLCID due to the characteristics of MBS should not be a topic that defines the protocol choices.
A benefit of shared LCID space is that it allows the network to perform a HARQ retransmission of a TB previously transmitted with G-RNTI using C-RNTI and soft combining. This could allow for more reliability. Multiplexing of MRBs and DRBs in one MAC PDU is also supported when C-RNTI is used. Pending the discussion in RAN1, soft combining may be possible also in case o separate LCID space, but the resulting complexity is higher.
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Figure 3 – Example of bearers using a shared LCID space.
2.2	Option 2: Separate LCID spaces
With this option there is one LCID space per RNTI (G-RNTI, C-RNTI, etc). In Figure 4 we show an example where the UE is configured with two G-RNTIs, two Split MRBs (red and blue), one DRB (green), and one C-RNTI. There is a one-to-one mapping between MRB and G-RNTI. In this particular example at most two LCIDs are used per RNTI. Other configurations could also be possible.
With this option assigning LCIDs by the gNB should be easier, as there is a reduced risk of collision between LCIDs used for MRBs and DRBs. Split MRBs would still consume one LCID from the space shared with DRBs as both use C-RNTI. HARQ retransmission using soft combining on C-RNTI of previously transmitted TBs on G-RNTI is not supported with this option (unless additional functionality is supported at L1), as the LCID spaces are different:
In RAN1#104, it was agreed that
	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#105e, it was agreed that 
	For HARQ process management, further study whether/how to differentiate the HARQ process ID used for PTP (re)transmission for unicast and PTP retransmission for multicast.


 
Given the support of multiplexing is made possible with a shared LCID space, the reasoning above suggests that the best option is a shared LCID space from which LCIDs are reserved for the MBS bearer(s).
The use of a shared LCID space also supports the current protocol structure in that a common LCID space is determining the received payload within the same MAC entity to DRBs, MRBs, and Split MRBs for routing to RLC entities DRBs (RLC bearers).
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Figure 4 – Example of bearers using separate LCID spaces.
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Based on the discussion in the previous sections we propose the following:
Proposal 1	DRBs, MRBs and Split MRB in a MAC entity share the same LCID Space
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