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1	Introduction
In RAN2#112e meeting, RAN2 discussed MBS L2 architecture and agreed that [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.
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.




This contribution discusses the open issues on the L2 architecture.
2	Discussion
In order to support service continuity, a common sequence numbering function is needed between PTM and PTP. As MR-DC, it is natural to use a common PDCP entity for both PTM and PTP modes. Since RAN2 assumed RLC AM is not supported for PTM, then the benefit of common RLC entity for PTM and PTP modes is not valid. Based on the assumption, the overview of protocol stack of Multicast Radio Bearer (MRB) is given in the Figure 1. An MRB includes two RLC Bearers: PTM RLC bearer and PTP RLC bearer. A common PDCP entity is associated with one RLC entity for PTM mode (PTM RLC Bearer) and one RLC entity for PTP mode (PTP RLC Bearer). From network side, a PTM/PTP switching function is needed, and the function resides between PDCP layer and RLC layer. 
L2 architecture with one PDCP entity associating with two RLC entities is used. 
A Multicast Radio Bearer (MRB) is configured to UE for MBS, which includes a common PDCP layer associated with one RLC entity for PTM mode (PTM RLC Bearer) and/or one RLC entity for PTP mode (PTP RLC Bearer). 


             
Figure 1. L2 architecture of a Multicast Radio Bearer (left sending side; right: receiving side)
One open issue is whether SDAP header is needed or not. The current DL SDAP header includes RDI, RQI and QFI. All the three fields are used for reflective QoS flow to DRB mapping. Since reflective QoS flow to DRB mapping is not supported in MBS. The three fields in the DL SDAP header are not needed. We do not see any other new field is need. Then the SDAP header is not needed for MBS.
SDAP header is not needed for NR MBS.
In RAN2#112e, R2 agreed that RoHC (at least U-mode) can be configured for NR MBS bearers. However, SA2 concluded in their study that RoHC for multicast sessions is supported by the 5GS (i.e. in MBSF-U), e.g based on AF request, see TR 23.757 V1.2.0, clause 8.2.2.2. If RoHC function for multicast sessions is used in core network, then there is no need to duplicate the function in PDCP. Furthermore, there are no SA2 conclusions on support of RoHC for broadcast sessions. Therefore, RAN2 should discuss whether RoHC is needed for broadcast sessions.
RAN2 to revisit the agreement on RoHC.
Regarding the need of RLC AM PTM radio bearer, at first glance, RLC AM can help to increase the reliability per ARQ retransmission. However, when adopting RLC AM and ARQ retransmission for MBS, few issues are worth noticing.
First of all, for a UE only configured with PTM radio bearer to receive MBS data packets, there is no mean to transmit the RLC status report in the uplink. Even if we assume RLC entity of the RLC AM PTM radio bearer is associated with another LCH to transmit RLC status report in the UL, the actual RLC PDU retransmission could be also tricky. According to the current ARQ procedure, the RLC receiving window of a UE moves forwards only if the PDUs before the receiving window are received successfully in sequence. Applying the same principle for PTM RLC AM transmission, it could happen that the consecutive reception failure at one single UE will result in the receiving window pending at all the rest of UEs. 
Given that it is not trivial to resolve above mentioned issues for RLC AM PTM and the reliability requirement for PTM can be more or less achieved by HARQ retransmission, RAN2 is suggested to not support RLC AM for PTM and rely on HARQ retransmission to improve the reliability for multicast MBS data transmission. In addition, for MBS services of high reliability requirement, PTP leg with RLC AM mode can be used. 
[bookmark: _Toc54092682]Supporting RLC AM for PTM has high complexity with respect to PTM RLC status transmission and PTM RLC PDU retransmission among multiple UEs. 
[bookmark: _Toc54092683]The reliability for MBS service can be achieved by HARQ in PTM leg or HARQ and RLC AM in PTP leg.
[bookmark: _Toc54170504]RAN2 is suggested to confirm the working assumption that RLC-AM for PTM is not supported.
It is still FFS for PTM if multiplexing/de-multiplexing of different logical channels are to be supported in MAC for NR MBS. There are several cases on multiplexing/de-multiplexing regarding PTM:
· Option 1: multiplexing/de-multiplexing of logical channels of PTM and PTP;
· Option 2: multiplexing/de-multiplexing of different logical channels of PTM associated with same G-RNTI;
· Option 3: multiplexing/de-multiplexing of different logical channels of PTM associated with different G-RNTI.
One of problems of option 1 and option 3 is that the UE needs to monitor all possible scheduling occasions for all related UEs or all related G-RNTIs, which may cause more power consumption. And in order the UE can detect the TBs correctly, the network and UE needs to coordinate the used G-RNTI for scrambling and descrambling. Option 1 and option 2 have a big complexity.
Multiplexing/de-multiplexing of different logical channels of PTM associated with same G-RNTI is supported.
The following cases should not be supported:
· multiplexing/de-multiplexing of logical channels of PTM and PTP;
· multiplexing/de-multiplexing of different logical channels of PTM associated with different G-RNTI.
3	Conclusion
This contribution discusses the open issues on the L2 architecture and proposes:
1. L2 architecture with one PDCP entity associating with two RLC entities is used. 
1. A Multicast Radio Bearer (MRB) is configured to UE for MBS, which includes a common PDCP layer associated with one RLC entity for PTM mode (PTM RLC Bearer) and/or one RLC entity for PTP mode (PTP RLC Bearer). 
1. SDAP header is not needed for NR MBS.
1. RAN2 to revisit the agreement on RoHC.
1. RAN2 is suggested to confirm the working assumption that RLC-AM for PTM is not supported.
1. Multiplexing/de-multiplexing of different logical channels of PTM associated with same G-RNTI is supported.
1. The following cases should not be supported:
· multiplexing/de-multiplexing of logical channels of PTM and PTP;
· multiplexing/de-multiplexing of different logical channels of PTM associated with different G-RNTI.
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