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According to the WID (as quoted below) of the NR MBS, one objective of the NR MBS is to support MBS in the MRDC:
	Architecture: it is the one in Figure 4.1-1 in TR 23.757 v0.2.0: High level MBS architecture, with the further restriction that only NR in NG-RAN (i.e. connected to 5GC) is considered as RAT. Consequently, in addition to in NR SA, there should be no reasons preventing the use of the feature standardized in this WI in case of MR DC configurations in the MCG when the MN is a gNB (NE-DC, NR DC).


According to the RAN2#113bis-e meeting discussion [1], RAN2 made the following agreements on the MRB architecture:
	· Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity.


As only MBS delivery mode 1 which is configured via dedicated RRC message is specific for CONNECTED UE, our analysis focuses on supporting the MBS delivery mode 1 for MRDC in this contribution. Regarding the MBS delivery mode 2, we think that the MRB for the MBS delivery mode 2 should be configured regardless of the RRC state and the MR-DC architecture. This means that for the CONNECTED UE, the MRB for the MBS delivery mode 2 only supports MCG/SCG bearer of a single cell/node and each bearer has only one transmission leg. 
Discussion
MR-DC architecture for MBS


Figure 1: MR-DC architecture for NR MBS
According to the WID of the NR MBS, the NR MBS is supported only when both the Uu interface and the 5GC interface are NR interfaces. Thus we could have the following MRDC architectures supporting NR MBS (as illustrated in Figure 1):
· MCG MBS: NE-DC and NR-DC
· SCG MBS: NGEN-DC and NR-DC
According to the WID quoted above, the NR MBS needs to support the MCG MBS of NE-DC and NR-DC. However the support of SCG MBS has not been discussed. The motivation of supporting SCG MBS is that the MBS session could be established for a cell which is the MCG of one UE, and the same cell is configured as the SCG for another UE. Reusing the same cell for the same MBS session for multiple UEs saves the radio resource, and does not require handover the UE to the MBS cell.
In order to support the SCG MBS, the MN needs to exchange the control signalling between the 5GC to setup the MBS session via the SCG, and some coordination between MN and SN for setting up the MBS session via SCG is also needed. As the 3GPP TS 38.413 (i.e. NG-C interface) is for both ng-eNB and gNB, supporting the MBS session setup via the ng-eNB (i.e. SCG MBS via NGEN-DC) does not require extra specification change in 38.413, when NR-DC is to support the SCG MBS. To support the SCG MBS via the NR-DC or NGEN-DC, only the Xn-C interface is used between MN and SN, when the MN is connected to the 5GC. Then supporting the SCG MBS of NR-DC would also support the SCG MBS of NGEN-DC. 
Observation 1: The MBS WID already includes the PTM support for the MCG of NE-DC and NR-DC.
Proposal 1: PTM of delivery mode 1 and 2 is supported for the SCG of NGEN-DC and NR-DC. 

MRB Bearer types


Figure 2: MBS bearer type of NR-DC
In order to support the NR MBS, the MBS bearer (i.e. MRB) needs to support NR L2 entities (including SDAP/PDCP/RLC/MAC).
For NR-DC, all bearer types can support MBS as illustrated in Figure 2. However some extra standard effort would be required in both RAN2 and RAN3 to support either the MCG leg or the SCG leg of the split bearer.
Observation 2: For NR-DC, PTM of delivery mode 1 can be configured for all bearer types (i.e. MCG bearer, SCG bearer and split bearer).
Observation 3: For NR-DC, PTM of delivery mode 1 can be configured for MCG leg, SCG leg or both legs of split bearer.


Figure 3: MBS bearer type for NE-DC
For NE-DC, as the LTE RLC/MAC does not support NR MBS, the SCG bearers requiring the transmission via the LTE RLC/MAC should not support MBS. According to Figure 3 shown above, we could have the following bearer types supporting MBS for NE-DC:
· MCG bearer (including MN/SN terminated MCG bearer)
· MCG leg of split bearer (including MN/SN terminated split bearer)
Observation 4: For NE-DC, PTM of delivery mode 1 can be configured for MCG bearer and the MCG leg of split bearer.


Figure 4: MBS bearer type for NGEN-DC
For NGEN-DC, the MCG bearers requiring the transmission via the LTE RLC/MAC should not support MBS. According to Figure 4 shown above, we could have the following bearer types supporting MBS for NGEN-DC:
· SCG bearer (including MN/SN terminated SCG bearer)
· SCG leg of split bearer (including MN/SN terminated split bearer)
Observation 5: For NGEN-DC, PTM of delivery mode 1 can be configured for SCG bearer and the SCG leg of split bearer.
PDCP duplication for MRB
According to the Rel-16 bearer configurations, up-to 4 legs (i.e. via either CA or DC duplication) can be configured for the unicast DRB. After configuring the extra legs for the PDCP duplication, the DL PDCP duplication can be up to the gNB implementation, as the NR PDCP already supports reordering of PDCP PDU. Because the same MBS service could be sent via different cells to cover different UEs, if a UE supporting CA can be configured with multiple cells supporting the same MBS service, the transmission reliability of the MBS service would be improved. Here we consider that the Rel-16 CA/DC duplication can be reused also for the MBS service to improve the transmission reliability. Depending on the gNB implementation, the gNB can configure 1/2/3/4 legs for the group scheduling when 4 legs are configured for a MBS bearer. Regarding the combination of PTP and PTM for the multiple leg duplications, we think that the gNB by implementation can configure 1/2/3/4 PTM legs for the PDCP duplication when up-to-4 legs are configured for a MRB.
Observation 6: The CA/DC duplication with up-to 4 legs can be configured for MRB of delivery mode 1. 
According to the analysis given in Observation 2-6, it is feasible to support the MBS reception on various bearer types. However considering the limited time in Rel-17, it will not be realistic to specify all candidate MRB bearer types for the MBS reception. To limit the standard effort and support the MBS reception via MCG and SCG, we think that the MCG/SCG MRB can be supported in Rel-17, and the support of the DC split MRB and the PDCP duplication with up-to 4 legs can be discussed in Rel-18:
Proposal 2: The MRB types of delivery mode 1 in Rel-17 only include:
· MCG MRB (i.e. only one PTM leg via MCG)
· SCG MRB (i.e. only one PTM leg via SCG)
· CA split MRB (i.e. one PTP leg and one PTM leg in the same MAC)
Proposal 3: The MRB types of delivery mode 2 in Rel-17 only include:
· MCG MRB (i.e. only one PTM leg via MCG)
· SCG MRB (i.e. only one PTM leg via SCG)
Conclusions
According to the analysis given above, we have the following observations and proposals:
Observation 1: The MBS WID already includes the PTM support for the MCG of NE-DC and NR-DC.
Observation 2: For NR-DC, PTM of delivery mode 1 can be configured for all bearer types (i.e. MCG bearer, SCG bearer and split bearer).
Observation 3: For NR-DC, PTM of delivery mode 1 can be configured for MCG leg, SCG leg or both legs of split bearer.
Observation 4: For NE-DC, PTM of delivery mode 1 can be configured for MCG bearer and the MCG leg of split bearer.
Observation 5: For NGEN-DC, PTM of delivery mode 1 can be configured for SCG bearer and the SCG leg of split bearer.
Observation 6: The CA/DC duplication with up-to 4 legs can be configured for MRB of delivery mode 1. 
Proposal 1: PTM of delivery mode 1 and 2 is supported for the SCG of NGEN-DC and NR-DC. 
Proposal 2: The MRB types of delivery mode 1 in Rel-17 only include:
· MCG MRB (i.e. only one PTM leg via MCG)
· SCG MRB (i.e. only one PTM leg via SCG)
· CA split MRB (i.e. one PTP leg and one PTM leg in the same MAC)
Proposal 3: The MRB types of delivery mode 2 in Rel-17 only include:
· MCG MRB (i.e. only one PTM leg via MCG)
· SCG MRB (i.e. only one PTM leg via SCG)
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