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In RAN2#115e meeting, the following agreements on MBS bearer type change achieved:  
In RRC signalling, one MRB can be configured with PTM only or PTP only or both PTM and PTP.  Whether PTM, PTM+PTP or PTP-only can be changed from one to other via RRC signaling.
In RRC signalling, Support DL only UM RLC configuration for PTM, both DL and UL AM RLC configuration for PTP, DL only UM RLC configuration for PTP, FFS both DL and UL UM RLC configuration for PTP.
FFS whether PDCP SR can be triggered due to bearer type change in RRC signaling and FFS how to trigger PDCP SR if need.
In this contribution, we will discuss the remaining issues on MBS bearer type change and give our proposals.
Discussion
RLC configuration for PTM
In RAN2#115e meeting, RAN2 has no consensus on the supporting of both DL and UL UM RLC configuration for PTP. From our view, both DL and UL UM RLC configuration should be supported for PTP at least for the following purposes：
· ROHC feedback.
RAN2 has agreed that “RoHC (at least U-mode) can be configured for NR MBS bearers. This is applicable for Mcast, assume this is applicable also to broadcast. ”. This means that MBS bearer can be configured with ROHC function with R mode or O mode, which needs RLC to be configured as bi-directional RLC. Actually, multicast over TP/TCP environment is common use case. In order to reduce TCP/IP header overhead, it is reasonable that bi-directional ROHC function is configured. Same with unicast RB, the configuration of bi-directional ROHC function is not restricted to UM mode/AM mode. Thus, under the case that ROHC function is supported for MBS, the bi-directional RLC should be supported.
· PDCP SR to reduce data loss.
During the MBS bearer type change via RRC, packet loss may occur, e.g. MBS bearer type change from PTM only to PTP only. Considering the possible re-transmission of RRC reconfiguration complete message, the MBS receiving interruption of MBS data may be larger than 30ms (which consist of the processing time of RRC reconfiguration message and multiple RLC re-transmissions of RRC reconfiguration complete message ). During the period of data interruption, hundreds of packets may be missed by UE, regardless of UM PTP reception or AM PTP reception. Considering that MBS that UE receives in connected state has high QoS requirement, it is necessary that the packets missed by UE can be retransmitted. In order to realize it, DL and UL UM RLC configuration for PTP shall be supported to allow UE to transmit PDCP SR.
Proposal 1: Support bi-directional UM RLC configuration for PTP.
PDCP SR trigger during bearer type change
In RAN2#115e meeting, RAN2 has discussed this topic and achieved no conclusion. As mentioned above, the interruption time of receiving MBS during bearer type change (e.g. for PTM only to PTP) in RRC signaling may be larger, especially under the case that the RRC reconfiguration complete message encounters multiple RLC retransmission. Thus, during the period of data interruption, hundreds of packets may be missed by UE. In order to minimize the data loss during bearer type change, it is beneficial to support PDCP status reporting once the MRB bearer type is changed. 
There is argument that PDCP SR has no real benefit under some use case, e.g. bearer type change from PTM to PTP. As the MBS has been configured with PTM before, which means that MBS can tolerate packet loss. From our view, bearer type change via RRC message means the PTM can no longer satisfy the reliability requirement. Thus, PDCP SR is still beneficial for satisfying the service requirement.
Proposal 2: PDCP status report can be triggered due to MRB bearer type change.
The following are the possible case of MBS bearer type change:
Case 1: Reconfiguration between PTP only and PTM only;
Case 2: Reconfiguration from split MRB to PTM only or PTP only;
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Case 4: Reconfiguration from PTM only to split MRB with PTM deactivation;
For PTM, DL only UM RLC configuration is supported. There is no possibility to transmit PDCP SR via PTM. Thus, no matter which use cases above, triggering PDCP SR is meaningful only when PTP with bi-directional RLC is configured. 
Proposal 3: PDCP SR can be triggered if PTP with bi-directional RLC is configured.
Another FFS which is left in the RAN2#115e meeting is how to trigger PDCP SR during MBS bearer type change. The existing triggers of PDCP status report are specified as in TS 38.323:
	TS 38.323
For AM DRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when:
-	upper layer requests a PDCP entity re-establishment;
-	upper layer requests a PDCP data recovery;
-	upper layer requests a uplink data switching;
-	upper layer reconfigures the PDCP entity to release DAPS and daps-SourceRelease is configured in TS 38.331 [3].
For UM DRBs configured by upper layers to send a PDCP status report in the uplink (statusReportRequired in TS 38.331 [3]), the receiving PDCP entity shall trigger a PDCP status report when:
-	upper layer requests a uplink data switching.



There are two cases of MBS bearer type change.
Case 1: MRB bearer type change without PDCP anchor modification (e.g. without key update)
When MRB bearer type change happens, the handling of user plane is same with date recover procedure, i.e., the receiving PDCP entity continues to receive packet without PDCP re-establishment. Theoretically, the recoverPDCP IE can be reused for this use case. However, the assumption is that NW can perform data recovery procedure for MBS transmission. The opponent of reusing the recoverPDCP IE argue there is a case that it is hard for NW to perform re-transmission due to lack of UE specific receiving status. Actually, it can be up to gNB implementation on how to perform PDCP data recovery for MRB bearer type change. Thus, the legacy triggers of PDCP SR as ‘upper layer requests a PDCP data recovery’ can be reuse for the legacy triggers of PDCP SR as ‘upper layer requests a PDCP data recovery’.
	recoverPDCP
Indicates that PDCP should perform recovery according to TS 38.323 [5]. Network doesn't include this field if the bearer is configured as DAPS bearer.



Case 2: MRB bearer type change with PDCP anchor modification (e.g. with key update)
When MRB bearer type change happens, the handling of user plane is similar with PDCP entity re-establishment of DRB, i.e., the receiving PDCP entity needs perform PDCP re-establishment while maintain the current PDCP status variable. Theoretically, the reestablishPDCP IE can be reused for this use case. Thus, the legacy triggers of PDCP SR as ‘upper layer requests a PDCP data recovery’ can be reuse for the legacy triggers of PDCP SR as ‘upper layer requests a PDCP data recovery’.
	reestablishPDCP
Indicates that PDCP should be re-established. Network sets this to true whenever the security key used for this radio bearer changes. Key change could for example be due to termination point change for the bearer, reconfiguration with sync, resuming an RRC connection, or the first reconfiguration after reestablishment. It is also applicable for LTE procedures when NR PDCP is configured. Network doesn't include this field for DRB if the bearer is configured as DAPS bearer.



Even though the the legacy triggers of PDCP SR as ‘upper layer requests a PDCP data recovery’ or ‘upper layer requires a PDCP entity re-establishment’ can be reused for MRB bearer type change. Some minor spec modification is still needed. In the current spec, PDCP SR is only triggered for AM DRB and UM DRB configured with DAPS. Thus, PDCP SR needs to be extended for UM MRB.
Proposal 4: The legacy triggers of PDCP SR as ‘upper layer requests a PDCP data recovery’ or ‘upper layer requires a PDCP entity re-establishment’ are reused for MRB bearer type change.
Conclusions
Based on the analysis given above, we have the following proposals:
[bookmark: _GoBack]Proposal 1: Support bi-directional UM RLC configuration for PTP.
[bookmark: _Toc502437832]Proposal 2: PDCP status report can be triggered due to MRB bearer type change.
Proposal 3: PDCP SR can be triggered if PTP with bi-directional RLC is configured.
Proposal 4: The legacy triggers of PDCP SR as ‘upper layer requests a PDCP data recovery’ or ‘upper layer requires a PDCP entity re-establishment’ are reused for MRB bearer type change.
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