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1 Introduction
The issue of dynamic PTM/PTP switching was discussed in RAN2-115e and it was agreed [1]:

· For PTM PDCP state variables setting while configured, the SN part of COUNT values of these variables are set according to the SN of the first received packet (by the UE) and the HFN indicated by the gNB, if needed.

· Initialize the PTM RLC entity for an MRB configuration, the value of RX_Next_Highest and RX_Next_Reassembly are set according to the SN of the first received packet containing an SN.
· RLC state variables of PTP RLC reception window can be set to initial value, i.e., 0, due to MRB configuration.

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.
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 must 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.

The agreement in the last RAN2 meeting to set the RX_Next_Highest and RX_Next_Reassembly according to the SN of the first received packet containing an SN needs further clarification, as “according to” could be interpreted in different ways. For example:

a) Set to the SN of the first received packet (as in SL groupcast/broadcast)
b) A certain fixed amount of SN offset to be applied below the first received SN (e.g., half a window size)

c) The SN offset explicitly provided to the UE by the network (E.g., along with the indication to switch from PTP to PTM)

As discussed above, option a) may lead to packet loss if the first received packet with a SN was received out of order.
Options b) and c) will not have the packet loss issue of option a (i.e., if the first received packet after the switch to PTM was out of order). However, setting the left edge of the receive window by a fixed offset, as in option b, may not be optimal because, depending on the data rate of the MBS service and the SN space used for the RLC associated with the PTM leg of the MRB, there could still be a possibility for packet loss (E.g., If the SN is 6 bit long, the offset was half window size, and the data rate was so high that a packet with a SN bigger by more than the half window size as compared with the first received packet is received after the first received packet after the switch to PTM). 
Observation 2:
Setting the RX_Next_Reassembly and RX_Next_Highest to a fixed offset lower than the first received packet may not be optimal, as, depending on the data rate and the SN length, packet loss may still occur. 

Thus, we propose to support both options, where the default will be to apply a fixed/default offset, but the network could configure the offset value explicitly.

Proposal 1:
During PTP to PTM switch, or when the UE joins the MBS session after the session has started, the UE sets the RX_Next_Reassembly and RX_Next_Highest of PTM RLC to a value equal to the SN of the of first received packet minus an offset value, where the offset value could be one of the following:

· A default value (e.g., half receive window size), or
· An explicit value provided by the network (e.g., along with the command/configuration to switch from PTP to 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.

Observation 2:
Setting the RX_Next_Reassembly and RX_Next_Highest to a fixed offset lower than the first received packet may not be optimal, as, depending on the data rate and SN length, packet loss may still occur. 

Based on these observations, the following proposal was made:

Proposal 1:
During PTP to PTM switch, or when the UE joins the MBS session after the session has started, the UE sets the RX_Next_Reassembly and RX_Next_Highest of PTM RLC to a value equal to the SN of the of first received packet minus an offset value, where the offset value could be one of the following:

· A default value (e.g., half receive window size), or

· An explicit value provided by the network (e.g., along with the command/configuration to switch from PTP to PTM)
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