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1	Introduction
In this document, we discuss remaining aspects for MBS focusing on multicast service continuity as well as mobility of RRC_CONNECTED UE from a MBS-supporting to a non-MBS supporting node. In particular, the discussion aims at addressing some FFSs from recent RAN2 agreements and ongoing running CRs as well as other relevant open issues.
· From current running RRC CR for TS38.331
· If needed (pending RAN2 conclusion on PDCP SR), HFN (maybe together with related PDCP SN) should be indicated by the gNB for PTM PDCP state variables setting via RRC.
· FFS whether some explicit indication is needed for the UE to know that an RLC entity is configured for PTM transmission.
· From current running CR for TS38.300
· Lossless mobility and data forwarding to be updated along the progress of respective discussions in RAN2 and RAN3.
· FFS whether the switching the traffic from delivery via MRB to delivery via DRB either before or during the handover.
· Whether and how this can be done without data losses has to be further investigated and requires progress and input from other WGs, i.e., RAN3 and SA2.
[bookmark: _Ref178064866]2	Discussion
2.1	General aspects


Figure 16.x.3-1: Downlink Layer 2 Architecture for Multicast Session
For the HFN part, we think it can be up to UE implementation to select HFN for RX_NEXT, similar to sidelink communications. This will only need to be revisited if SA3 decide AS security for MRB.
[bookmark: _Toc79076233][bookmark: _Toc92781863]For newly configured MRB, it is up to UE implementation to determine HFN part, i.e., no need to be indicated by gNB.
Regarding RLC timer at receiving side, t-Reassembly timer is used by AM RLC entity and by receiving UM RLC entity to detect loss of RLC PDUs at lower layer. A question is how to determine the value for the timer. In legacy, there is only one timer per radio bearer and network configures the value, except for the case of sidelink communication where the value is selected by the receiving UE, i.e., up to UE implementation. For split MRB with two receiving RLC entities operating separately, two t-Reassembly timers are needed, one for PTM UM RLC entity and one for PTP RLC. To determine values for the two timers, we think the common reassembly timer for PTM UM transmission can be configured by network, while the UE-specific reassembly for PTP transmission (either AM RLC entity or receiving UM RLC entity) can be left up to UE implementation, as in sidelink communication.
[bookmark: _Toc79076238][bookmark: _Toc92781864]For split MRB, two reassembly timers are used, one for PTM UM RLC entity, which is configured and another for PTP RLC, which is up to UE implementation.
An aspect is how to implement the bearer type change in RRC specification. This is captured in current running CR for TS38.331 [3]. This is assumed to be discussed in RAN2. In our understanding, the bearer type change can be performed as follows: 
· Network reconfigures the type of bearer via in RRCReconfiguration message of which the radioBearerConfig IE is extended to contain mrb-ToAddModList and mrb-ToReleaseList to separate actions for configuring MRBs from DRBs and SRBs.
· Among many parameters, mrb-ToAddModList includes mrb-Identity, reestablishPDCP flag, recovePDCP flag, and pdcp-Config that indicates parameters for PDCP entity. pdcp-Config has a statusReportRequired flag, that is supposed to be set when either the reestablishPDCP flag or recovePDCP flag is set. It is up to network to set the two flags for re-establishment and data recovery, e.g., in cases of HO or bearer type change.
· In the RRCReconfiguration message, there is and IE to reconfigure RLC, i.e., CellGroupConfig  rlc-BearerToAddModList  RLC-BearerConfig. RLC-BearerConfig contains logical channel ID (LCID) and servedRadioBearer as identity of associated radio bearer and thus linking the RLC entity with an PDCP entity. Similarly, there is also CellGroupConfig  rlc-BearerToReleaseList  LogicalChannelIdentity to indicate which RLC entity and corresponding logical channels to be released upon reconfiguration. By using these two RLC-related IEs simultaneously or separetely, network can realize the inclusion or removal of an RLC entity and corresponding logical channel from an MRB bearer. For example, two RLC entities can refer to the same MRB bearer , i.e., mrb-Identity in servedRadioBearer to realize the split bearer setting.
· In short, when the bearer type change takes place, the radioBearerConfig  mrb-ToAddModList and/or mrb-ToReleaseList specify configuration for MRB and the associated common PDCP entity, while CellGroupConfig  rlc-BearerToAddModList and/or RLC-BearerToReleaseList specify configuration for linked RLC entities.

[bookmark: _Toc92781865]Acknowledge the way MRB bearer configuration is captured in current running CR for TS38.331, i.e., radioBearerConfig IE is extended to include mrb-ToAddModList and mrb-ToReleaseList IEs for configuration of MRB and its PDCP entity, while RLC-BearerConfig IE is extended to link an RLC entity to the common PDCP entity, i.e., via mrb-Identity as servedRadioBearer.
Regarding FFS on whether some explicit indication is needed for the UE to know that an RLC entity is configured for PTM transmission, in current RRC running CR, logical channel is associated with MRB as below:
RLC-BearerConfig ::=                        SEQUENCE {
    logicalChannelIdentity                      LogicalChannelIdentity,
    servedRadioBearer                           CHOICE {
        srb-Identity                                SRB-Identity,
        drb-Identity                                DRB-Identity
    }                                                                                               OPTIONAL,   -- Cond LCH-SetupOnly
    reestablishRLC                              ENUMERATED {true}                                   OPTIONAL,   -- Need N
    rlc-Config                                  RLC-Config                                          OPTIONAL,   -- Cond LCH-Setup
    mac-LogicalChannelConfig                    LogicalChannelConfig                                OPTIONAL,   -- Cond LCH-Setup
    ...,
    [[
    rlc-Config-v1610                            RLC-Config-v1610                                    OPTIONAL    -- Need R
]],
    [[
    servedMBS-RadioBearer-r17              MRB-Identity-r17                                        OPTIONAL   -- Cond LCH-SetupOnlyMRB
]] 
}

-- Editor’s note: FFS whether some explicit indication is needed for the UE to know that an RLC entity is configured for PTM transmission.

As discussed in [6], we think the UE needs to distinguish whether the UM RLC entity is for PTM or PTP transmission given that RLC state variables related to reception are initialized differently for PTM transmission and PTP transmission. A question is if the UE can know the configured RLC entity is for PTM-only MRB, PTM leg of the split MRB or for PTP leg of split MRB? Given the common LCID space used for MTCHs and DTCHs, currently it is not possible for UE to know an RLC entity is configured for PTM or PTP. In other words, when UE RLC receives a MAC SDU for MBS data, it knows what MRB the data is belonging to but may not know how to set RLC state variables for further processing. We think there needs an indication to distinguish whether the RLC entity is configured for PTM transmission or PTP transmission. This can be done in different way. But it is most natural to have such an indication as part of RLC-BeaerConfig IE. However, an explicit field like G-RNTI in this IE requires a number of bits. We think it is sufficient to have a one-bit flag, e.g., isPTMdata. 
[bookmark: _Toc92781866]Introduce a flag in RLC-BearerConfig IE to distinguish whether the RLC entity is for PTM transmission or not.
In case there is not ongoing MBS at the target, a question is what type of MRB the target node should configure the UE via RCReconfiguration/Handover command? We think this decision is up to network, i.e., target node. However, if network starts configuring PTP-only MRB, it will require another round of RRCReconfiguration to benefit from PTM transmission. Whereas the split MRB with PTP AM RLC entity allows for the reliable HO as well as benefiting from PTM transmission without the need of an additional RRCReconfiguration.
[bookmark: _Toc92781858]For HO to an MBS-supporting node without the ongoing MBS session, it is up to network to configure the type of MRB bearer. Split MRB allows for reliable HO as well as benefits from PTM transmission without additional RRCReconfiguration.
2.2 HO to non-MBS supporting nodes
Regarding HO to non-MBS supporting node, it was agreed in RAN2-115e:
· RAN2 assumes that from RAN2 perspective, mobility from the source gNB supporting MBS to target gNB not supporting MBS can be achieved by switching the traffic from delivery via MRB to delivery via DRB either before or during the handover. Whether and how this can be done without data losses has to be further investigated and requires progress and input from other WGs, i.e., RAN3 and SA2.

In addition, there is an Editor’s note in current TS38.300 running CR [4]:
· FFS whether the switching the traffic from delivery via MRB to delivery via DRB either before or during the handover.

This topic was recently discussed in RAN3 [7]. And in the LS sent to RAN2 [8], RAN3 ask RAN2‘s view on whether full configuration could be avoided during handover from MBS supporting node to MBS non-supporting node.
Based on recent progress in RAN3, it is not clear whether lossless HO is even required even in the typical HO scenario between supporting nodes, we think it is not required to support lossless HO from supporting node to non-supporting node, which is assumed not a typical HO scenario.
[bookmark: _Toc92781859]Lossless handover to non-MBS supporting node is not required.
However, as identified and discussed in RAN3, full configuration at the target node could be an issue. As in legacy, during the HO preparation phase, the source sends target node the AS configuration including MBS related configuration. Since the target does not understand MBS, it may need to request the UE to perform full configuration, i.e., all MRB and DRBs configuration by the source will be released and new DRB needs to be established, which would be inefficient. We think that to avoid full configuration at target node, the MRB can be reconfigured/converted to DRB at the source before the HO. 
[bookmark: _Toc92781860]Switching from delivery via MRB to delivery via DRB at the source before the handover to non-MBS supporting node could help avoid full configuration at target.
[bookmark: _Toc92781867]MBS supporting source node switches from delivery via MRB to delivery via DRB before the handover to non-MBS supporting target node.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	For HO to an MBS-supporting node without the ongoing MBS session, it is up to network to configure the type of MRB bearer. Split MRB allows for reliable HO as well as benefits from PTM transmission without additional RRCReconfiguration.
Observation 2	Lossless handover to non-MBS supporting node is not required.
Observation 3	Switching from delivery via MRB to delivery via DRB at the source before the handover to non-MBS supporting node could help avoid full configuration at target.
Based on the discussion in the previous sections we propose the following:
Proposal 1	For newly configured MRB, it is up to UE implementation to determine HFN part, i.e., no need to be indicated by gNB.
Proposal 2	For split MRB, two reassembly timers are used, one for PTM UM RLC entity, which is configured and another for PTP RLC, which is up to UE implementation.
Proposal 3	Acknowledge the way MRB bearer configuration is captured in current running CR for TS38.331, i.e., radioBearerConfig IE is extended to include mrb-ToAddModList and mrb-ToReleaseList IEs for configuration of MRB and its PDCP entity, while RLC-BearerConfig IE is extended to link an RLC entity to the common PDCP entity, i.e., via mrb-Identity as servedRadioBearer.
Proposal 4	Introduce a flag in RLC-BearerConfig IE to distinguish whether the RLC entity is for PTM transmission or not.
Proposal 5	MBS supporting source node switches from delivery via MRB to delivery via DRB before the handover to non-MBS supporting target node.
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