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Introduction
In RAN2#112e meeting, L2 structure for MBS was discussed, and the following are agreements and FFs made in this meeting [1].
	· The function of mapping from QoS flows to MBS RBs in SDAP is needed for NR MBS. TBD whether any SDAP header is needed.
· (Working assumption) no SDAP functions other than “mapping from QoS flows to radio bearers” and “transfer of user plane data” are supported for MBS. FFS whether to support QoS flows to radio bearers remapping.
· In general: RAN2 wait for SA3’s progress for discussing security issues. TBD whether we need to send LS to SA3. 
· RoHC (at least U-mode) can be configured for NR MBS bearers. This is applicable for Mcast, assume this is applicable also to broadcast. 
· RoHC is located at PDCP. 
· The reordering and in-order delivery function in PDCP is supported for NR MBS.
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]The following PDCP functions are also supported for NR MBS: transfer of data; maintenance of PDCP SNs; duplicate discarding. Other PDCP functions are FFS.
· RLC AM is supported for PTP transmission of NR MBS.
· RLC UM is supported for PTP transmission of NR MBS.
· RLC UM is supported for PTM transmission of NR MBS.
· RLC TM is not supported for PTP transmission of NR MBS.
· RLC TM is not supported for PTM transmission of NR MBS.
· FFS for PTM if multiplexing/de-multiplexing of different logical channels are to be supported in MAC for NR MBS.



L2 structure was not discussed in the following two meeting. In this contribution, we provide our view about the L2 structure related open issues.
Discussion
General
To address the FFS, first we should have a clear understanding of relationship of the multicast service, multicast session, QoS flow, etc., which is discussed in SA2 [2].
The conclusions about multicast session identification are as following:
-	For MBS multicast Session, source specific IP multicast address can be assigned by 5GC or external network.
-	TMGI definition is updated for 5G MBS to be able to identify the MBS session when used for the Multicast Session Context and to identify the MBS service when used for the Multicast service context. (see Figure 8.2.2.2-1).
From the conclusion we could see, one multicast session is associated with one multicast service, and the possible identification way could be TMGI or IP multicast address.
Also, there’s discussion of multicast session and QoS flows, which is depicted in Figure 1: 


Figure 1 Merged MBMS session model
Besides the relationship of multicast session and multicast service, we could find the other relationships between different MBS concepts:
· Multicast flow is 1-1 mapped to QoS flow for multicast data;
· One multicast session could be associated with one or more QoS flows;
· Multiple multicast session could be associated with one or more PDU sessions of a UE.
In last meeting, the anchor layer for dynamic PTP and PTM switch is agreed [3]:
Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity.
Based on the achieved agreements, we depict the L2 structure for MBS service as shown in Figure 2:


Figure 2 Downlink Layer 2 Structure for Multicast Service

SDAP header
SDAP header of DL Data PDU consists of RDI, RQI and QFI as shown in Figure 3 [4]:


Figure 3 DL SDAP Data PDU format with SDAP header
RDI is used to indicates whether QoS flow to DRB mapping rule should be updated, and RQI indicates whether NAS should be informed of the updated of SDF to QoS flow mapping rules, while QFI indicates the ID of the QoS flow to which the SDAP PDU belongs. 
In our opinion, since MBS has no UL data, there’s no need to have RQI. And considering the SA2 progress mentioned above, an MBS session may be associated with more than one QoS flows, it’s better to keep QFI for downlink QoS flow classification. Besides, in the receiving side, UE needs to decode the reived data and perform proper remapping, where the QFI is needed.
[bookmark: _Hlk61342084]Proposal 1: SDAP header, at least QFI should be kept.
PDCP
According the PDCP specification [5], for unicast case, when a bearer is established, PDCP entity will be established with related state variables set to initial values. 
When it comes to multicast, a UE may join an ongoing multicast session, in which, multicast data have been delivered for a while. Therefore, it’s necessary to sync the gNB PDCP transmitter and UE PDCP receiver, and a simple way is that gNB indicates the current state variables to UE when UE joins.
Proposal 2: gNB could indicate the current state variables to UE for PDCP synchronization between UE and gNB.  
RLC
[bookmark: OLE_LINK5]The main issue related to RLC is whether AM mode for PTM RLC could be supported, which has been discussed for a quite long time. In last RAN2 meeting, it was agreed that:
For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported.
Although RLC-AM for PTM is one possible way to support high reliability requirements, switching to PTP is another effective way, which will not introduce extra workload compared with the former one. In our point of view, both PTP and PTM are ways to achieve the MBS QoS requirements, which means PTM is not used in all cases. Besides, consider the limited time and heavy workload of the MBS WI, RLC-AM for PTM should not be considered.
Proposal 3: RAN2 is kindly asked that only RLC-UM for PTM is supported.
MAC
PTM multiplexing
The key point of PTM multiplexing is the mapping relationship between G-RNTI and MBS service.  
As mentioned in section 2.1, MBS session and MBS service is 1-1 mapping, but whether G-RNTI is also 1-1 mapping to MBS service is not decided. If NR associates a G-RNTI with a specific MBS service as LTE does, multiplexing of MAC SDUs of different logical channels linked to the same MBS session could be supported, while multiplexing of MAC SDUs of different logical channels linked to different MBS session could not be supported as shown in Figure 4.


Figure 4 MBS multiplexing
[bookmark: _Hlk61342095]Proposal 4: If NR associate a G-RNTI with a specific MBS service:
· multiplexing of MAC SDUs of different logical channels linked to the same MBS session could be supported;
· multiplexing of MAC SDUs of different logical channels linked to different MBS session should not be supported.
Conclusions
In this paper, we analysis the open issues related to L2 structure. Our proposals are listed below:
Proposal 1: SDAP header, at least QFI should be kept.
Proposal 2: gNB could indicate the current state variables to UE for PDCP synchronization between UE and gNB.  
Proposal 3: RAN2 is kindly asked that only RLC-UM for PTM is supported.
Proposal 4: If NR associate a G-RNTI with a specific MBS service:
· multiplexing of MAC SDUs of different logical channels linked to the same MBS session could be supported;
· multiplexing of MAC SDUs of different logical channels linked to different MBS session should not be supported.
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