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Introduction
This contribution discusses some open aspects related to initialization of RLC and PDCP entities for NR_MBS based on anchor PDCP architecture. This topic was partially discussed in the email discussion [072][MBS] after RAN2#114-e meeting [1] and some other RAN2 contributions, e.g., [2][3][4][5]. In this contribution, both intra-cell PTM/PTP switching and inter-cell switching for lossless handover are covered. The main question being discussed is how to maintain PDCP/RLC reception operation when a UE is initially configured with an MRB or is switched between PTP leg and PTM leg of the split MRB.
[bookmark: _Toc242573354]Discussion
Given that PDCP and RLC transmission operation is at network side, there is no RAN2 impact on transmission side. The following subsection discusses PDCP and RLC reception operation, respectively.
PDCP reception
For the switch between PTP and PTM leg within split MRB, given that one common PDCP entity for MRB, i.e., only one set of PDCP state variables, it is not needed to re-initialize the variables. Thus, it remains to discuss how to initialize PDCP reception variables, i.e., RX_NEXT and RX_DELIV when MRB is configured and in HO scenario.
[bookmark: _Toc54287323][bookmark: _Toc79076228]For split MRB, no need to re-initialize PDCP state variables upon PTM/PTP switch.
PDCP parameter COUNT is composed of a HFN and PDCP SN. RX_NEXT is the COUNT value of the next SDU expected to be received. RX_DELIV is the COUNT valid of the fist SDU not delivered to the upper layers but still waited for.
As discussed in recent email discussion [1] and other RAN2 contributions, e.g., [2] some options are either network signals value(s) of RX_NEXT and RX_DELIV to the UE during the configuration, or UE assigns the SN part of RX_NEXT and RX_DELIV to the extracted SN of the first received PDU while the HFN part is up to UE implementation, or a combination of the two where only HFN is indicated to the UE.
We think at least the SN part of the COUNT does not need to be provided to the UE. For the HFN part, we think RAN2 can make a working assumption that it is up to UE implementation to select HFN for RX_NEXT, similar to sidelink communications. This will only need to be revisited if SA3 decide AS security for MRB.
[bookmark: _Toc79076233]For newly configured MRB, no need to provide UE with the SN part of RX_NEXT and RX_DELIV over RRC. As a working assumption, it is up to UE implementation to determine HFN part.

In MBS to MBS HO, as in legacy unicast, source gNB sends the downlink PDCP SN transmitter status to the target gNB to indicate the next SN that target shall assign to new PDCP SDUs (TS38.300), target could determine which SN to newly transmit and possible PDUs to be retransmitted. Therefore, continuity of PDCP COUNT is already maintained. This is true irrespective of which leg is used at source and at target and this is also applicable irrespective of lossless HO or HO without lossless requirement.
[bookmark: _Toc79076229]For MBS-to-MBS HO, no need to (re-)initialize PDCP state variables.
In case of non-MBS to MBS HO, this is similar to a UE newly joining the group, discussed above. Thus, initial PDCP COUNT (for RX_NEXT and RX_DELIV) can be determined when UE receives the first PTM packet at the target gNB. 
[bookmark: _Toc79076230]For non-MBS to MBS HO, initialization of PDCP state variables is the same as in case of newly configured MRB.
Regarding PDCP timers for reception operation, one might ask if legacy handling t-Reordering should also apply to MRB PDCP operation or any new handling is needed. t-Reordering is used to detect loss of PDCP PDUs. Out-of-order reception of a PDU starts the timer and when the timer expires, PDCP stops waiting for missing/late PDUs. For example, during HO, network indicates the UE to stop and reset t-Reordering upon re-establishment of PDCP entity. We do not see any reason to change this handling for MBR.
[bookmark: _Toc79076231]Legacy handling of t-Reordering can be used for MRBs.
RLC operation
Different from PDCP, there are two RLC entities per split MRB and the question is how to determine values for state variables of not only UM PTM RLC entity but also AM PTP RLC entity in different cases, i.e., newly configured MRB, non-HO switch between PTP and PTM, and RLC re-establishment due to HO.
For example, UM PTM RLC variables being considered include RX_Next_Reassembly, the value of the earliest SN that is still considered for reassembly and RX_Next_Highest, 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.
In case of newly configured MRB, for AM PTP RLC entity, it is obvious to set to initial value to 0, as in legacy. But for newly configured UM PTM RLC entity, it is possible that the PTM transmission is ongoing. As discussed in [1], two options are either to set value of RX_Next_Reassembly and RX_Next_Highest to 0 or to the SN of the first received packet, as in sidelink broadcast/groupcast.
However, if setting values to 0, according to current RLC reception operation (TS38.322, 5.2.2.2), it could happen that a number of received UMD PDUs are placed in reception buffer but then be discarded due to their SN falling outside of reassembly window (as below). 
a SN falls within the reassembly window if (RX_Next_Highest – UM_Window_Size) <= SN < RX_Next_Highest; 

else if SN = x falls outside of the reassembly window:
- update RX_Next_Highest to x + 1;
- discard any UMD PDUs with SN that falls outside of the reassembly window;
Therefore, we think it is better the UE assigns the values of the UM RLC variables to the SN of the first received RLC PDU.
[bookmark: _Toc79076234]For newly configured Split MRB, UE assigns values of PTM UM RLC state variables to the SN of the first received RLC PDU, whereas PTP AM RLC state variables are initialized, i.e., set to 0.

In addition, as pointed out by some companies [1][3], if UM RLC state variables are initially set to the SN of the first received UMD PDU, packet loss may occur in case the UMD PDU is received out of order (5.2.2.2.2, TS38.322).
- else if (RX_Next_Highest – UM_Window_Size) <= SN < RX_Next_Reassembly:
- discard the received UMD PDU.
However, we think initial loss when joining an MBS session delivered through UM RLC mode should be acceptable, and no need to optimize this.
[bookmark: _Toc79076235]No need to optimize possible initial packet loss when UE joins an ongoing MBS session.
In case of switching from PTP with AM RLC to PTM with UM RLC, we assume the PTM RLC entity is already active (i.e., no PTM deactivation) [6], and thus there is no need to re-initialize PTM RLC variables.
[bookmark: _Toc79076236]No need to (re-)initialize PTM RLC window upon switch from PTP to PTM.
For the switch from PTM with UM RLC to PTP with AM RLC (e.g., for lossless HO or for improved reliability) within split MRB, it is our understanding that state variables of the two RLC entities are maintained independently. It is not possible to use only one SN at network side for both PTM UM RLC and PTP AM RLCs because different UEs may have different RLC ARQ statuses. In addition, state variables of UM RLC entity and AM RLC entities are different. Thus, UE can determine the SN for PTP AM RLC from the most recent value, i.e., no need for (re-)initialization.
[bookmark: _Toc79076237]No need to (re-)initialize PTP RLC window upon switch from PTM to PTP.
In case of RLC entity re-establishment due to HO, currently higher layers (RRC) request RLC to discard all SDUs/PDUs (segments) and reset all state variables to their initial values as well as stop all timers. We do not see the reason why it should be different for handover of MRBs.
[bookmark: _Toc79076232]Legacy RLC entity re-establishment can be used for MRBs.
Regarding RLC timer at receiving side, t-Reassembly timer is used by AM RLC entity and receiving UM RLC entity to detect loss of RLC PDUs at lower layer. A question is how to determine the value for the timer. In legacy, there is only one timer per radio bearer and network configures the value, except for the case of sidelink communication where the value is selected by the receiving UE, up to UE implementation. For split MRB with two RLC entities operating separately, it is obvious that two t-Reassembly timers are needed, one for PTM UM RLC entity and one for PTP AM RLC. RAN2 should further discuss how to determine values for the two timers. One possible way is the common reassembly timer for PTM UM transmission is configured by network, while the UE-specific reassembly for PTP AM transmission is up to UE implementation, as in sidelink communication.
[bookmark: _Toc79076238]For split MRB, two reassembly timers are used, one for PTM UM RLC entity and one for PTP AM RLC. FFS how to determine values for the timers.
Conclusion
[bookmark: _Toc242573361]In the previous sections we made the following observations: 
Observation 1	For split MRB, no need to re-initialize PDCP state variables upon PTM/PTP switch.
Observation 2	For MBS-to-MBS HO, no need to (re-)initialize PDCP state variables.
Observation 3	For non-MBS to MBS HO, initialization of PDCP state variables is the same as in case of newly configured MRB.
Observation 4	Legacy handling of t-Reordering can be used for MRBs.
Observation 5	Legacy RLC entity re-establishment can be used for MRBs.

Based on the discussion in the previous sections we propose the following:
Proposal 1	For newly configured MRB, no need to provide UE with the SN part of RX_NEXT and RX_DELIV over RRC. As a working assumption, it is up to UE implementation to determine HFN part.
Proposal 2	For newly configured Split MRB, UE assigns values of PTM UM RLC state variables to the SN of the first received RLC PDU, whereas PTP AM RLC state variables are initialized, i.e., set to 0.
Proposal 3	No need to optimize possible initial packet loss when UE joins an ongoing MBS session.
Proposal 4	No need to (re-)initialize PTM RLC window upon switch from PTP to PTM.
Proposal 5	No need to (re-)initialize PTP RLC window upon switch from PTM to PTP.
Proposal 6	For split MRB, two reassembly timers are used, one for PTM UM RLC entity and one for PTP AM RLC. FFS how to determine values for the timers.
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