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1 Introduction
The issue of dynamic PTM/PTP switching was discussed in RAN2-113bis-e and it was agreed [1]:

· Dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity. 

· For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported.

In RAN2-114-e, it was further agreed that [2]:

· RLC-AM is not supported for PTM (for MBS R17 WI). 

In this document, we give further input regarding possible packet loss that may happen during the switching from PTM to PTP, be it for reliability or mobility purposes.

2 Discussion
If the UE is monitoring both the C-RNTI and G-RNTI, the switch from PTM to PTP (or PTM to PTM+PTP) can be implicitly triggered by sending a packet via the PTP leg while the UE was receiving data via the PTM RLC. However, as discussed in detail in [3], the activation/deactivation of the G-RNTI monitoring is desirable for UE optimal usage of network resources as well as saving UE power. 

For the switch from PTM to PTP, if the network has decided to deactivate the G-RNTI monitoring for the UE, the network does not necessarily know that PDCP receiver status of the UE (e.g., the last in-sequence received PDCP SN, and any out of order received PDCP packets that are waiting for re-ordering). Without such a knowledge, there is a risk of packet loss (e.g., the first packet sent via PTP may have a SN more than the SN the UE is expecting to receive in-order, i.e., last in sequence received SN + 1). Though via implementation the network may re-send some of the packets that were already transmitted via PTM at the beginning of the PTP operation, this is a sub-optimal usage of network resources and not guaranteed to prevent loss (unless a considerable number of packets are re-sent). 

Similarly, if the UE has been operating in PTP mode and it is to be switched to PTM operation, packet loss may happen as the PTM operation may progress faster than the PTP, as it doesn’t perform RLC re-transmissions, and thus the SN of the first PDCP packet received via PTM may be higher than the SN the UE is expecting to receive in-order.
Observation 1:
Packet loss can occur during the switch from PTP to PTM (or vice versa).

Thus, if lossless PTM/PTP switching is required, the UE has to send the PDCP status report.

Proposal 1:
For lossless switching between PTM and PTP, the UE can be configured to send a PDCP status report. 

In RLC, status reports are triggered when:
· Polling is received from the peer AM RLC entity

· Detection of a reception failure of an AMD PDU (i.e., the t-Reassembly timer, that is started when an out of sequence reception of an RLC segment of a given PDU, expires)

However, no such polling mechanism exists in PDCP. 
For the PDCP status reporting to enable lossless switching between PTP and PTM, several possibilities could be considered:

· PDCP status sent by the UE upon the reception of the command to activate the G-RNTI

· PDCP status sent by the UE upon the reception of the command to deactivate the G-RNTI

· PDCP status sent by the UE upon the reception of the first PDCP packet via PTP after PTM to PTP switching

· PDCP status sent by the UE upon the reception of the first PDCP packet via PTM after PTP to PTM switching

· PDCP status polling introduced, and network can send the polling request any time.

Further discussion is required to choose the best solution(s), as each may have advantages and disadvantages. For example, consider the case of sending a status report on the reception of the G-RNTI activation command. During the time the status report is being transmitted/received, the UE may receive additional PDUs via PTM. Thus, the network may end up sending PDUs that are already received. Even if no PDUs were received via PTM during this time, it is possible that some of the PDUs will be received via PTM as well during the time the network sends the PDUs via PTP. 

Proposal 2:
RAN2 to discuss and choose among the following PDCP status reporting triggering for lossless switching between PTM and PTP:

· the reception of the command to activate the G-RNTI

· the reception of the command to deactivate the G-RNTI

· the reception of the first PDCP packet via PTP after PTM to PTP switching

· the reception of the first PDCP packet via PTM after PTP to PTM switching
· the reception of polling from the gNB
3 Conclusion
In this contribution, the following observations were made regarding dynamic PTM/PTP switch: 

Observation 1:
Packet loss can occur during the switch from PTP to PTM (or vice versa).
Based on these observations, the following proposals were made:

Proposal 1:
For lossless switching between PTM and PTP, the UE can be configured to send a PDCP status report. 

Proposal 2:
RAN2 to discuss and choose among the following PDCP status reporting triggering for lossless switching between PTM and PTP:

· the reception of the command to activate the G-RNTI

· the reception of the command to deactivate the G-RNTI

· the reception of the first PDCP packet via PTP after PTM to PTP switching

· the reception of the first PDCP packet via PTM after PTP to PTM switching
· the reception of polling from the gNB
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