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Introduction
The LCID space related issues for multicast have been discussed in the last meeting. The related agreements are listed below：
RAN2#115-e:
Multicast PTP and Unicast DTCH/DRB share common LCID space.
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.

We want to make a clarification about common LCID space and separate LCID space:
common LCID space: LCID values are different for MTCH and DTCH.
separate LCID space: LCID values can be the same for MTCH and DTCH.
The current consensus is:
1. MTCH logical channels of the same MBS session scrambled by the same G-RNTI shared a common LCID space.
2. MTCH logical channels of different MBS session used separate LCID space and can be identified by different G-RNTI.
3. DTCH logical channels for PTP and unicast scrambled by C-RNTI shared a common LCID space.
It is still FFS whether HARQ retransmission for multicast (MTCH scrambled by C-RNTI) and PTP/unicast (DTCH) should share a common LCID space. 
This contribution discusses details of LCID related issues for multicast and solution to distinguish different logical channels.
Impacts of common LCID space between MTCH and DTCH
If we support common LCID space for HARQ retransmission of multicast (MTCH scrambled by C-RNTI) and PTP/unicast (DTCH), it means MTCH for PTM and DTCH for unicast/PTP share a common LCID space. 
However, for NR multicast, MTCH is per multicast service while DTCH is per UE. If common LCID space is used for MTCH and DTCH, LCIDs needs to be extended to increase the range.
Assume that there are M multicast services and N UEs in a cell. For now, every MBS service uses separate LCID spaces for different MTCH logical channels, while every UE uses its own LCID space for PTP and unicast service(with DTCH). There are M+N different LCID space to represent different logical channels. If MTCH and DTCH shared a common LCID space, it means every MBS service and every UE use a common LCID space for both MTCH and DTCH. There is only one common LCID space. If we let M = 2 (two MBS services) and N = 3 (3 UEs), it can be represented by the following figure.
[image: ]

As shown in the figure, common LCID space between MTCH and DTCH will merge every LCID space of UE and service into one common LCID space. Legacy LCID space is not enough and eLCID is used for every service and UE, which will bring unacceptable complexity and impacts to legacy UEs.
Observation 1: Common LCID space between MTCH and DTCH cause only one common LCID space for every multicast service and UE, which will bring more complexity and impacts to legacy UEs.
Proposal 1: Separate LCID space is used between PTM (MTCH) and unicast/PTP (DTCH).

HARQ process ID for identifying PTM HARQ retransmission
If separate LCID space is used between MTCH and DTCH, it means LCID space for MTCH and DTCH may be overlapped. It works well in the most cases since MTCH is per MBS services (scrambled by G-RNTI) and DTCH is per UE (scrambled by C-RNTI), so RNTI can be used to differentiate logical channels. However, PTM RLC PDU may be retransmitted by HARQ process, which may be scrambled by C-RNTI. In this cases, RNTI is not enough to identify different logical channels.
PTM RLC PDU can be marked by the same HARQ process ID when being (HARQ) retransmitted. So UE can check HARQ process ID of MAC PDU to identify whether the PDU scrambled by C-RNTI is the PTM HARQ retransmitted PDU. PDU marked by the same HARQ process ID with PTM PDU will perform HARQ soft combination, which is also mentioned in RAN1’s discussion and waiting for an agreement.
[image: ]
Figure 2: Use RNTI and HARQ process ID to differentiate MTCH and DTCH
Therefore, a simple mechanism by check RNTI and HARQ process ID can solve both LCID allocation and logical channel identification issues.
Proposal 2: PTM HARQ retransmitted PDU scrambled by C-RNTI can be identified by checking whether the HARQ process ID is the same as PTM PDUs.
By the way, NDI can be checked before comparing the HARQ process ID of received MAC PDU and PTM PDUs. If the received MAC PDU is a new transmitted PDU, the step to compare HARQ process ID with PTM PDU can be omitted.
Conclusion
In this contribution, the following observation is made: 
[bookmark: _GoBack]Observation 1: Common LCID space between MTCH and DTCH cause only one common LCID space for every multicast service and UE, which will bring more complexity and impacts to legacy UEs.

Based on the observation, the following proposals are made: 
Proposal 1: Separate LCID space is used between PTM (MTCH) and unicast/PTP (DTCH).
Proposal 2: PTM HARQ retransmitted PDU scrambled by C-RNTI can be identified by checking whether the HARQ process ID is the same as PTM PDUs.
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