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1	Introduction
In RAN2#114-e, RAN2 made the following agreements on MBS in connected mode:
One-to-one mapping between G-RNTI and MBS session is supported in NR MBS. Other mappings FFS 
One-to-one mapping between G-CS-RNTI and MBS session is supported in NR MBS. Other mappings FFS.
A UE can support multiple G-RNTIs/G-CS-RNTIs, It is FFS whether this depends on UE capability. Inform RAN1 of this agreement.
Multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers.
MCCH is mapped to the DL-SCH for NR MBS delivery mode 2. 
MTCH is specified for PTM transmission of NR MBS.
MTCH is mapped to the DL-SCH. 
DTCH is reused for PTP transmission of NR MBS.
FFS if there is a need to have specific LCID spaces for the used channels. 
Multiplexing/de-multiplexing of different logical channels associated with the same G-RNTI is supported for NR MBS. 
FFS if Multiplexing/de-multiplexing of different logical channels associated with the same G-CS-RNTI is supported for NR MBS. 
Multiplexing/de-multiplexing of different logical channels associated with the C-RNTI is supported for NR MBS.
For NR MBS delivery mode 2, LTE SC-PTM DRX scheme is used as baseline.
FFS whether For PTM transmission of NR MBS, DRX scheme is independent of DRX for unicast transmission, e.g. supported on a per G-RNTI basis
FFS whether For PTP transmission, DRX operation for unicast transmission is reused.   
This document discusses remaining layer-2 aspects for NR MBS.
2	Discussion
2.1 SDAP Functions for MBS
SDAP is a newly added layer of Rel-15 NR connected to 5GC. Two main functions of NR SDAP are mapping of QoS flow to DRB for a PDU session consisting of multiple QoS flows and uplink reflective QoS flow mapping. For MBS, SA2 is considering a similar concept of MBS session consisting of multiple MBS flows. Then SDAP should be able to map MBS flow to an MRB (multicast RB). Reflective QoS mapping was introduced to support the same QoS between uplink and downlink. However, an MBS session does not have any uplink data except a few control signalling in RAN. Thus, reflective QoS is not necessary for MBS. 
Proposal 1. Reflective QoS is not necessary for MBS.
SDAP header is used to identify each packet’s QFID for gNB to understand received packet’s QF. In case that no uplink SDAP SDU, the SDAP header is not necessary.
Proposal 2. SDAP header is absent.
In RAN2#114-e, it was agreed that multiple MBS QoS flows corresponding to the same MBS session can be mapped to one or more than one MBS radio bearers as in unicast. A next-step issue could be MBS QF remapping. In unicast, gNB may remap a QF from one DRB to different DRB, according to gNB’s internal policy considering QoS requirements. However, no specific mechanism for downlink is supported in Rel-15/16 NR. It should be noted that end marker packet can be used only for uplink. The reason not to have end marker in downlink is that gNB can fully control the exact transmission time and the end of transmission of certain QF via old DRB. Thus, DL QF remapping can be performed by gNB implementation without specification impact.
Proposal 3. DL QF remapping for MBS can be performed by gNB implementation without specification impact, as in unicast.
2.2 ROHC
In RAN2#112-e, ROHC U-mode was agreed to support. Also, UMTS MBMS supports ROHC-U mode. We may not need to go further than that. In common PDCP (one PDCP with one PTP bearer and one PTM bearer), uplink transmission and bi-directional mode may be possible. But it may not be essential. ROHC continue may be supported for intra-gNB HO. Also, if two gNBs have synchronized PDCP operation, ROHC continue may be used for inter-gNB HO. There seems no critical an issue.
Proposal 4. ROHC continue can be configured.
2.3 PDCP/RLC Initial Variables
In MBS, UE may join an ongoing MBS service and receive the data from the middle of the sequence number (SN). However, the current PDCP and RLC operations for unicast assume receiving data from SN0. Thus, the existing unicast behaviour would not work in MBS, so we need to consider how to support the MBS feature. Also, RAN security for MBS is currently under discussion in SA3. A mechanism to set the initial HFN is necessary. One simple way would be that gNB indicates the initial values of PDCP and RLC state variables which UE should use for MRB. The initial values can be delivered when gNB provides MBS-related configurations by dedicated RRC signalling, which RAN2 already agreed.


Figure 1. HFN ambiguity and reordering delay
During RAN2 email discussion [Post114-e][072][MBS] Delivery Mode 1 PTM PTP operation (OPPO) (R2-2107206), some companies mentioned that only initial HFN can be signalled by an RRC message. However, HFN-only signalling will have HFN ambiguity issue as shown in Figure 1. In the example, the ongoing SN value is around the SN boundary (i.e. between 4094 and 4095 for 12-bit SN). The indicated HFN is 4 but it cannot be that of the first received packet. If SN4095 is delayed due to HARQ retransmission (or eventually lost), the first received packet is not gNB’s intended packet, i.e. SN4095 but packet with SN0 whose HFN is 5. In order to resolve this HFN ambiguity issue, we need another solution, e.g. reference SN signalled together with HFN.
One may argue that the state variables can be determined by V2X rule using the first received packet. However, V2X mechanism has inherit reordering delay by the intentional SN gap generation between RX_DELIV and RX_NEXT, which is set because of absence of any reordering information. In Uu interface between gNB and UE, this unnecessary reordering delay can be avoided by gNB to provide the initial values appropriately. As shown in Figure 1, the reordering delay occurs at every beginning of MRB configuration, which is roughly hundreds of milliseconds and definitely redundant degradation.  
Observation 1. First SN-based variable setup always has reordering delay of hundreds of milliseconds. 
Observation 2. Only initial HFN signalling has an ambiguity issue of HFN.
Proposal 5. Initial values of PDCP/RLC state variables (i.e. COUNT values) are provided to UE by dedicated RRC message.
2.4 MBS Specific MAC Reset
[bookmark: _GoBack]In unicast and sidelink, MAC Reset procedures are separately defined for the case of critical configuration change. When MAC Reset is requested, UE cancels MAC timers, reset HARQ transmission and reception, and stops MAC signalling. It is obvious that MAC Reset has some information loss by e.g. HARQ flushing. Thus, MAC Reset should be minimized, and in Rel-15 NR also considered to avoid MAC reset at bearer type change. In Rel-17 MBS, this is still a valid argument.
During MBS reception or configuration, MAC entity may be necessary at handover, MRB type change, potentially G-RNTI deactivation. Except for handover during which unicast MAC reset is required, MRB type change or G-RNTI deactivation does not require to reset all MAC related functionalities. In this case, reset of MBS related functionalities e.g. DL HARQ buffer would be sufficient. Similarly, sidelink specific MAC Reset is already defined in MAC specification. Thus, we see the benefit of MBS specific MAC Reset. 
Proposal 6. MBS specific MAC Reset is introduced.

3	Conclusion
Based on the discussion above, RAN2 is requested to discuss and agree the following proposals:
Proposal 1. Reflective QoS is not necessary for MBS.
Proposal 2. SDAP header is absent.
Proposal 3. DL QF remapping for MBS can be performed by gNB implementation without specification impact, as in unicast.
Proposal 4. ROHC continue can be configured.
Observation 1. First SN-based variable setup always has reordering delay of hundreds of milliseconds. 
Observation 2. Only initial HFN signalling has an ambiguity issue of HFN.
Proposal 5. Initial values of PDCP/RLC state variables (i.e. COUNT values) are provided to UE by dedicated RRC message.
Proposal 6. MBS specific MAC Reset is introduced.
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