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Introduction
PTP/PTM switch has been discussed in last meetings. The related agreements are listed below：
RAN2#113bis-e:
	Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity.



RAN2#115-e:
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.
FFS whether PDCP SR can be triggered due to bearer type change in RRC signaling and FFS how to tigger PDCP SR if need.
According to current agreements, our understanding is as follow:
· one MRB can be configured with 
· Both PTM and PTP (split-MRB)
· PTM only
· PTP only
· Split-MRB/PTM only/PTP only can be changed from one to another by RRC based bearer type change.
· In split MRB, gNB can deliver data by switching between PTM and PTP for a specific UE (i.e. dynamic switch).
· UE assistance information (e.g. PDCP SR) for gNB switch decision is still FFS.
We want to make a clarification that “PTP PTM switch” mentioned in this contribution is a joint name of bearer type change and dynamic switch. 
This contribution discusses details of PTP/PTM switch and service continuity.
Service continuity of PTP PTM switch
In our understanding, when PTP/PTM switching is triggered, data PDU will be transmitted via different RLC entities and PDCP entity should not be affected. That is to say, PDCP state variables remain unchanged during PTP PTM switch. 
Proposal 1: PDCP state variables remain unchanged during PTP PTM switch (including bearer type change and dynamic switch).
Therefore, PDCP status report is beneficial to support service continuity and minimize data loss during switch. Firstly, we should discuss which switch cases are applicable for PDCP SR. At least uplink logical channel is needed, so switch cases can be discussed based on uplink logical channel. We assume PTP only support DL only UM RLC configuration (i.e. PTP UM for DL only) and DL/ UL AM RLC configuration (i.e. PTP AM for DL&UL)
1. switch cases between modes with uplink logical channel:
1.1 split MRB ←→ split MRB (dynamic switch)
1.2 PTP only(AM) ←→ split MRB
2. switch cases from mode with uplink logical channel to mode without uplink logical channel:
2.1 PTP only(AM)/split MRB → PTM
2.2 PTP only(AM)/split MRB → PTP only(UM)
3. switch cases from mode without uplink logical channel to mode with uplink logical channel:
3.1 PTM → PTP only(AM)/split MRB
3.2 PTP(UM) → PTP only(AM)/split MRB
For case 1, PDCP status report is available and service continuity can be supported during PTP/PTM switch.
Proposal 2: PDCP status report is supported for dynamic PTM/PTP switch.
Observation 1: For switch cases between PTP only (RLC AM) and split MRB, PDCP status report can be supported for MRB bearer type change.
For case 2.1, although uplink channel can be used for PDCP SR before switch, retransmitted packets cannot be delivered to specific UE after switching. Therefore, PDCP SR is not supported. 
For case 2.2, PDCP SR can be triggered before switch, and retransmitted packets can be received for specific UE after switch. However, PDCP SR only can be triggered before PTM/PTP switch, so data loss during switch cannot be reported, which should have been the main part of data loss. Besides, we doubt whether it is necessary to switch PTP only (AM) or split MRB to PTP only (UM) and whether there is a need to ensure service continuity in this case.
Observation 2: If PDCP SR is only triggered before PTM/PTP switch, data loss during switch cannot be reported.
Therefore, PDCP SR should not be supported in cases which don’t have uplink logical channels after PTM PTP switch.
Proposal 3: For cases without uplink logical channel after PTP PTM switch, PDCP SR is not supported.
[bookmark: _GoBack]For case 3, data loss record may be stored in UE’s buffer and PDCP SR can be triggered after PTM PTP switch. This should be a more appropriate solution for PDCP status report because it also contains the data loss during switch. When UE in PTM only/PTP UM only mode have bad channel condition and data loss occurs, it is reasonable for UE to switch to a more reliable mode and report the data loss before/during switch for service continuity.
Therefore, PDCP SR can be supported for cases with uplink logical channel after PTP PTM switch. Moreover, we think PDCP SR should be reported after PTP/PTM switch in order to cover the data loss during switch procedure.
Proposal 4: PDCP SR can be supported for cases with uplink logical channel after PTP PTM switch.
Proposal 5: For the cases PDCP SR can be supported, it should be sent after PTM PTP switch for service continuity.
Triggers of PDCP SR
Based on the agreements of the previous section, for the switch cases with uplink logical channel after switching, PDCP SR is sent after switch procedure. The cases supporting PDCP SR are:
1.1 split MRB ←→ split MRB (dynamic switch)
1.2 PTP only(AM) ←→ split MRB
3.1 PTM → PTP only(AM)/split MRB
3.2 PTP(UM) → PTP only(AM)/split MRB
These cases all have AM RLC entities after switching, so legacy PDCP SR triggers for AM DRB can be reused. Specifically, the trigger of PDCP SR should be “PDCP data recovery” rather than “PDCP entity re-establishment”. PDCP entity re-establishment bring more impacts to PDCP layer and may reset PDCP state variables. On the contrary, when the upper layer requests PDCP data recovery, the receiving entity of UE shall trigger PDCP SR without other operation.
In our understanding, during PTM PTP switch, RLC and lower layer should be re-established, while PDCP entity should remain unchanged. Therefore, PDCP data recovery may be more suitable as a trigger of PDCP SR for data loss reduction.
Proposal 6: PDCP data recovery should be the trigger of PDCP SR which reported after PTM PTP switch for data loss reduction.
Motivation and triggers of PTP PTM switch
The motivations and triggers of PTP PTM switch should be discussed. For some scenarios, the motivation of PTP PTM switch could be handover, power saving or other reasons, which are from network. In these cases, the trigger of PTP PTM switch is network implementation, and network requests RRC based bear type change then. 
Observation 3: For scenarios which switching motivation is from network, the trigger of PTP PTM switch is network implementation.
However, for some scenarios, the reason for PTM PTP switch is the bad channel condition and data loss of UE. The network may not know the reception of each UE (e.g. in NACK-only mode), so triggers is needed for PTP PTM switch and subsequent retransmission. This trigger could be another PDCP status report, which could be automatically reported by UE without gNB indication (e.g. when t-reordering expires or depend on number of missing SNs).
Proposal 7: PDCP SR should be automatically reported by UE to request PTM PTP switch.
It should be noted that this PDCP status report is different from the PDCP SR mentioned before. This PDCP status report is used to report receiving conditions and data loss of UE to request PTM PTP switch, and the PDCP SR mentioned in previous section is used for service continuity after PTP PTM switch.
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Figure 1: Different motivation of PTM PTP switch and corresponding processes
Conclusion
In this contribution, the following observations are made: 
Observation 1: For switch cases between PTP only (RLC AM) and split MRB, PDCP status report can be supported for MRB bearer type change.
Observation 2: If PDCP SR is only triggered before PTM/PTP switch, data loss during switch cannot be reported.
Observation 3: For scenarios which switching motivation is from network, the trigger of PTP PTM switch is network implementation.
Based on these observations, the following proposals are made: 
Proposal 1: PDCP state variables remain unchanged during PTP PTM switch (including bearer type change and dynamic switch).
Proposal 2: PDCP status report is supported for dynamic PTM/PTP switch.
Proposal 3: For cases without uplink logical channel after PTP PTM switch, PDCP SR is not supported.
Proposal 4: PDCP SR can be supported for cases with uplink logical channel after PTP PTM switch.
Proposal 5: For the cases PDCP SR can be supported, it should be sent after PTM PTP switch for service continuity.
Proposal 6: PDCP data recovery should be the trigger of PDCP SR which reported after PTM PTP switch for data loss reduction.
Proposal 7: PDCP SR should be automatically reported by UE to request PTM PTP switch.
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