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Introduction
In last RAN2 meetings, following agreements were achieved on the PTP/PTM switch, which including MRB bearer type change and dynamic switch.
· In RRC signalling, one MRB can be configured with PTM only or PTP only or split-MRB. Whether PTM, PTM+PTP or PTP-only can be changed from one to other via RRC signalling (i.e. MRB bearer type change).
· Dynamic PTM/PTP switch is supported for a split MRB bearer (type) to switching to PTP if the MRB’s QoS requirements are not met via PTM.
· A common PDCP entity is used for MRB bearer type change and dynamic PTM/PTP switch 
· RRC signaling (i.e. PDCP entity reestablishment and PDCP data recovery) is allowed for MRB bearer type change, which are gNB implementation without standard effort.
· PDCP SR can be send by UE for MRB bearer type change. It is up to network in which case PDCP SR is configured.
We want to make a clarification that “PTP PTM switch” mentioned in this contribution is a joint name of MRB bearer type change and dynamic switch. 
This contribution discusses the use cases of MRB bearer type change and dynamic switch, then discusses the remaining issues of PTP/PTM switch.
Use cases of PTP/PTM switch
It seems RRC based bearer type change and dynamic switch has similar function on reliability for multicast. However, the use cases and feature of these two methods are different and should be apply to different scenarios. 
Dynamic switch only works in split-MRB architecture, and UE needs to always monitor G-RNTI and C-RNTI (PTM deactivation is not supported). Network will deliver the data through PTM leg at the beginning, and dynamically switch to PTP leg if the QoS requirement is not meet via PTM. Then network can switch back to PTM if the channel condition is stable. There will be no MRB or RLC reestablishment during the switch. The switch procedure is simple, low latency, but it is more power consumption for UE to work in split-MRB architecture.
Observation 1: Dynamic switch only works in split-MRB architecture, which has low latency but more power consumption.
MRB bearer type change needs to switch between different architecture (i.e. PTP only, PTM only and split-MRB). During switch procedure, RLC and PDCP (in some cases) will be re-established and the state variables will be reset. After switching, NW may configure UE to send a PDCP status report to minimize data loss during switch. The switch procedure is more complicated and time consuming. 
Observation 2: MRB bearer type change needs to change MRB configuration and re-establish MRB, which is complicated and more time consuming.
Therefore, if UE is already in split-MRB architecture, there is no reason to use MRB bearer type change rather than dynamic switch (except handover cases), otherwise split-MRB architecture is meaningless since PTM-only and PTP-only is enough for MRB bearer type change. 
Observation 3: Split-MRB architecture is meaningless without dynamic switch.
Proposal 1: For split MRB architecture, dynamic switch to PTP should be used if the QoS requirement is not meet via PTM. 
On the contrary, if UE works in PTM only mode or PTP only mode with UM RLC, MRB bearer type change is the only option for reliability enhancement. Also, MRB bearer type change shall be used for handover cases since RLC and lower layer need to be re-established.
Proposal 2: MRB bearer type change shall be used in handover cases and PTP/PTM switch without split-MRB architecture.
PDCP status report for dynamic switch
In the last meeting, it is agreed that NW may configure UE to send a PDCP status report for the MRB bearer type change. For dynamic switch, there may also be data loss due to the desync between different RLC entities. Therefore, PDCP status report is also beneficial to support service continuity and minimize data loss during dynamic switch.
Observation 4: Data loss may occur during dynamic switch.
For MRB bearer type change, PDCP SR is only supported if PTP AM (with uplink) is in the new configuration. However, there is no need for such limitation for dynamic switch, since split-MRB always has an uplink logical channel. 
Proposal 3: PDCP status report is supported for dynamic switch.
The trigger of PDCP status report is also different between two kinds of switching. For bearer type change, RRC signalling is used to change MRB configuration and trigger PDCP status report (if available), and the trigger of bearer type change is up to network implementation. For dynamic switch, the switch is more likely to be dynamically without signalling. So UE should trigger PDCP SR autonomously after detecting the dynamic switch happened, i.e., the reception of the first PDCP SDU from the new PTM/PTP leg after dynamic switch.
Proposal 4: For dynamic switch, PDCP status report is sent by UE after the reception of the first PDCP SDU from the new PTP/PTM leg.
PTP/PTM switch requested by UE
The PTP/PTM switch discussed in the previous section are up to network implementation. The motivation of MRB bearer type change or dynamic switch could be handover or HARQ feedback from specific UE. However, for some scenarios, e.g. NACK-only mode, the network may not know the reception of each UE, so another trigger is needed for PTP/PTM switch. This trigger could be another PDCP status report, which is automatically reported by UE without gNB indication (e.g. when t-reordering expires or depend on number of missing SNs).
Observation 5: For some scenarios, network cannot know the reception of each UE from HARQ feedback
Proposal 5: For scenarios without HARQ ACK/NACK feedback, PDCP SR can be reported by UE to request PTM PTP switch without gNB indication.
It should be noted that this PDCP SR is different from the PDCP SR in the previous section. This PDCP SR is used to report receiving conditions and request PTM PTP switch, and the PDCP SR mentioned in previous section is used to minimize data loss during/before PTP PTM switch.

Conclusion
In this contribution, the following observations are made:
Observation 1: Dynamic switch only works in split-MRB architecture, which has low latency but more power consumption.
Observation 2: MRB bearer type change need to change MRB configuration and re-establish MRB, which is complicated and more time consuming.
Observation 3: Split-MRB architecture is meaningless without dynamic switch.
Observation 4: Data loss may occur during dynamic switch.
Observation 5: For some scenarios, network cannot know the reception of each UE from HARQ feedback
 
Based on these observations, the following proposals are made:
Proposal 1: For split MRB architecture, dynamic switch to PTP should be used if the QoS requirement is not meet via PTM. 
Proposal 2: MRB bearer type change shall be used in handover cases and PTP/PTM switch without split-MRB architecture.
Proposal 3: PDCP status report is supported for dynamic switch.
Proposal 4: For dynamic switch, PDCP status report is sent by UE after the reception of the first PDCP SDU from the new PTP/PTM leg.
Proposal 5: For scenarios without HARQ ACK/NACK feedback, PDCP SR can be reported by UE to request PTM PTP switch without gNB indication.

References
[Post115-e][092][MBS] Remaining User plane issues (Lenovo)
RAN2-116-e ChairmanNotes.

	3/3	
