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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 the behaviour of the RLC UM receiver associated with the PTM, when an MBS mode switch is made from PTP to PTM (or vice versa). 

2 Discussion
In the case of PTM to PTP switch, the PTP’s RLC state variables can either be initialized as in the case of RLC entity (re-)establishment or the UE can continue using the latest values (assuming the PTP RLC was used earlier). 
On the other hand, the switch from PTP to PTM is not as straightforward as the PTM RLC receiver state variables of the UEs under the same MBS session have to be in sync (at least RX_Next_Reassembly) 
The RX_Next_Reassembly and RX_Next_Highest are defined in 38.322 as:
RX_Next_Reassembly – UM receive state variable

This state variable holds the value of the earliest SN that is still considered for reassembly. It is initially set to 0. For groupcast and broadcast of NR sidelink communication, it is initially set to the SN of the first received UMD PDU containing an SN.
RX_Next_Highest– UM receive state variable

This state variable holds the value of the SN following the SN of the UMD PDU with the highest SN among received UMD PDUs. It serves as the higher edge of the reassembly window. It is initially set to 0. For groupcast and broadcast of NR sidelink communication, it is initially set to the SN of the first received UMD PDU containing an SN.
Adopting the groupcast behaviour as is for MBS may not be sufficient if lossless PTP to PTM switch is to be supported. To illustrate this, consider the RLC UM receiver behaviour (38.322, section 5.2.2.2):

When an UMD PDU is received from lower layer, the receiving UM RLC entity shall:

-
if the UMD PDU header does not contain an SN:

-
remove the RLC header and deliver the RLC SDU to upper layer.

-
else if (RX_Next_Highest – UM_Window_Size) <= SN < RX_Next_Reassembly:

-
discard the received UMD PDU.
-
else:

-
place the received UMD PDU in the reception buffer.

As shown in the highlighted part above, PDUs with SN less than the RX_Next_Reassembly are discarded. Thus, for example, if the RX_Next_Reassembly is set to the SN first received RLC PDU on the PTM RLC during the PTP to PTM switch (as in the groupcast/broadcast of NR sidelink), there is a likelihood for packet loss if this PDU was received out of order 
Observation 1:
Packet loss can occur during PTP to PTM switch, if the first RLC PDU received via PTM was received out of order.

Thus, we propose:
Proposal 1:
During PTM to PTP switch, the PTP RLC receiver’s state variables are reset to initial values. 

Proposal 2:
During PTP to PTM switch, or when the UE joins the MBS session after the session has started, the network can configure the values of the state variables RX_Next_Reassembly and RX_Next_Highest for the UM RLC entity associated with the PTM. 
3 Conclusion
In this contribution, the following observation were made regarding dynamic PTM/PTP switch: 

Observation 1:
Packet loss can occur during PTP to PTM switch, if the first RLC PDU received via PTM was received out of order.

Based on these observations, the following proposals were made:

Proposal 1:
During PTM to PTP switch, the PTP RLC receiver’s state variables are reset to initial values. 

Proposal 2:
During PTP to PTM switch, or when the UE joins the MBS session after the session has started, the network can configure the values of the state variables RX_Next_Reassembly and RX_Next_Highest for the UM RLC entity associated with the PTM. 
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