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1.	Introduction
This document discusses service continuity during dynamic PTM/PTP switch and during mobility.
In RAN2-112e meeting, the following agreements are made related to service continuity during mobility.
	R2 aim to support lossless handover for MBS-MBS mobility for service that requires this (TBD which detailed scenario but at least PTP-PTP)
In order to support the lossless handover for 5G MBS services, at least DL PDCP SN synchronization and continuity between the source cell and the target cell should be guaranteed by the network side to realize. The design of specific approach to realize this can be involved with WG RAN3.
From network side, the source gNB may forward the data to the target gNB and the target gNB will deliver the forwarding data. Meanwhile, the SN STATUS TRANSFER should be extended to cover the PDCP SN for MBS data; Then (TBD after or in parallel) the UE receives the MBS in the target cell by the target cell according to target configuration.
From UE side, PDCP status report may be supported as well. 




In RAN2-113bis-e, the following agreements are made related to dynamic PTM/PTP switch.
	For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported.
Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity.
As a baseline, no new UE based signalling is introduced to support gNB switch decision (e.g. PDCP SR for high reliability is still TBD)
Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, the usage of the PTP leg cannot be deactivated (i.e. the UE needs to always monitor C-RNTI) after the necessary split-MRB configuration.
Assuming a split-MRB (as agreed during the online session) configured with a PTM leg and PTP leg, it is FFS whether the usage of the PTM leg of the split-MRB may be subject to activation or deactivation and the details of such.



In RAN2-113e, the following agreements are made related to dynamic PTM/PTP switch.
	For the case that both PTM and PTP are RLC-UM, configuration with No L2 ARQ and with PDCP anchored PTM – PTP switching shall be supported (e.g. for services that would typically be configured with RLC UM for unicast).



2.	Discussion
Multicast service continuity during dynamic PTM/PTP switch
Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity. So, an MRB should be configured with both a PTM leg and a PTP leg for dynamic PTM/PTP switching. Even though switching between non-split MRBs by reconfiguration was discussed, we understand that it is a bearer type change or bearer modification but it is not a type of dynamic PTM/PTP switching.
Since the PTM leg and the PTP leg are associated to the common PDCP, continuity of MBS packet transmissions at PTM/PTP switching can be supported by gNB implementation. When a switch from PTM to PTP is decided at PDCP SN=N, the PDCP transmitting entity can deliver PDCP PDUs with SN > N via PTP leg after the PDCP PDU of SN=N is delivered to the PTM leg. When a switch from PTP to PTM is decided at PDCP SN=M, the PDCP transmitting entity can deliver PDCP PDUs with SN < M via PTP leg before the PDCP PDU of SN=M is delivered to the PTM leg.
Observation 1. The PTM leg and PTP leg of dynamic PTM/PTP switching are associated to the common PDCP entity.
Proposal 1. It is up to gNB implementation to support service continuity at dynamic switch between PTM and PTP.
Since the PTM leg does not support RLC AM mode, the lossless transmission cannot be guaranteed for packets that is transmitted via PTM leg. Therefore, packet losses can happen before the transmission mode is switched to PTP leg from PTM leg, or after the switching from PTP leg to PTM leg. In addition, Packets losses of PTM transmission before switch to PTP should be distinguished from packet losses due to dynamic PTM/PTP switch procedure. Packet loss is not expected at switch procedure itself. Considering that the PTM leg and PTP leg of dynamic PTM/PTP switching are associated to the common PDCP entity, gNB can support successive transmission of packets in terms of PDCP SN during switching. Since no loss is expected by switch procedure itself, there no need to trigger PDCP status report in case of PTM-to-PTP switch. If PTM deactivation is supported, we think gNB can control the deactivation timing to ensure data reception or to minimize data losses based on the switching decision.
Proposal 2. UE should not trigger PDCP status report for PTM-to-PTP switch only.
Some companies have proposed to use PTP leg to re-transmit the packets that UE failed to receive via PTM leg by PDCP SR. Packet losses which happened before switching can be recovered by PDCP status report and data recovery. However, the packets transmitted via PTM leg can be missed even when the transmission mode is not switched. The packet losses are purely and simply due to the lossy properties of the PTM leg, not because of the switching. Therefore if the PTM leg needs to be compensated by the PTP leg, this should be handled as a reliability enhancement for normal PTM transmission, not for switching case only.
Observation 2. PDCP status report and data recovery at dynamic PTM/PTP switch are optimizations to reduce packet losses of PTM transmission before switching decision. In other words, it is for normal PTM transmission, not for dynamic switching.
Proposal 3. Packet loss recovery for dynamic PTM/PTP switching needs to be treated as a reliability enhancement for normal PTM transmission, not for dynamic switching only.
If a reliability enhancement for normal PTM transmission using PDCP status report is needed, we think that PDCP status report is for indicating packet losses to gNB and packet loss detection can be based on a new timer. A PDCP status report can be triggered based on the new timer and UE sends the PDCP status report when it includes one or more than one missing packets.

Multicast service continuity during mobility
Since PDCP DL synchronization is supported, mobility with service continuity can be achieved easily though there is a possibility of packet losses. The packet losses would not be critical for MBS services which do not require high reliability because the difference of PDCP SNs between the source cell and the target cell may be usually few. For MBS services which requires high reliability, it is agreed that RAN2 aims to support lossless handover for MBS-MBS mobility for service. For high reliability, it is also agreed that for a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported. Considering that a UE crosses the cell boundaries for handover, it can be assumed that PTP with RLC-AM is used before handover for high reliability. Therefore, we think that lossless handover can be supported only when PTP leg is configured with RLC AM for the MBS session.
Proposal 4	Lossless handover can be supported only when PTP leg is configured with RLC AM for the MBS session.

3.	Conclusion
In this contribution, we have discussed service continuity during dynamic PTM/PTP switch.

Observation 1. The PTM leg and PTP leg of dynamic PTM/PTP switching are associated to the common PDCP entity.
Proposal 1. It is up to gNB implementation to support service continuity at dynamic switch between PTM and PTP.
Proposal 2. UE should not trigger PDCP status report for PTM-to-PTP switch only.
Observation 2. PDCP status report and data recovery at dynamic PTM/PTP switch are optimizations to reduce packet losses of PTM transmission before switching decision. In other words, it is for normal PTM transmission, not for dynamic switching.
Proposal 3. Packet loss recovery for dynamic PTM/PTP switching needs to be treated as a reliability enhancement for normal PTM transmission, not for dynamic switching only.
Proposal 4	Lossless handover can be supported only when PTP leg is configured with RLC AM for the MBS session.
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