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1. Introduction
The issue that packet discard when the path change has been discussed in Rel-18, and no consequence was achieved, listed in the sod R3-235797 as follows:
Further discuss whether/how the PDCP package discard issue should be considered, in case of same MRB configuration after NG-U and F1-U path change but PDCP SN continuity is not guaranteed.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In this contribution, we will further analysis on packet discard issue, and potential solutions to solve it.
2. Discussion


Figure 1: Data path change in case of different MRB configurations from different CUs
As shown in the Figure 1 above, the same MRB configurations are provided for different MBS session (the gNB-DU provided MRB configuration A to MBS session 1 and 2), when we need to change the path, e.g. in case CN 1 triggers BC release, the gNB-DU will change the MRB configuration over the MCCH from A to B, and in the meanwhile start to transmit the data received from the gNB-CU2 over the radio. From UE point of view, upon receiving an updated MRB configuration, it will release and setup the MRB and receives the data by using the new configuration.
Observation 1: Upon receiving an updated MRB configuration over MCCH, the UE will release and setup the MRB, and therefore it can receive the data using the new configuration correctly.
According to TS 38.323, at the beginning of broadcast service reception, the UE would initiate the PDCP window according to the SN of the first received PDCP Data PDU:
For broadcast MRBs, the initial value of the SN part of RX_DELIV is set to (x – 0.5 × 2[PDCP-SN-SizeDL–1]) modulo (2[PDCP-SN-SizeDL]), where x is the SN of the first received PDCP Data PDU. 
But in case the reception of a broadcast MRB is ongoing, in case the received PDCP Packets are outside of the receiving window (RCVD_COUND < RX_DELIV, or if the PDCP Data PDU with COUNT = RCVD_COUNT has been received before), the UE will discard the received PDCP Data PDUs.
Observation 2: During the reception of a broadcast MRB, the PDCP Data PDU outside receiving window will be discarded by the UE.
According to the above discussion, if same MRB configurations are used before and after path change, the UE will not be able to release and setup the MRB, it will not be able to adjust the initial value of the window based on the newly received PDCP Data, therefore, if the PDCP SN for the packets received via the new path are outside of the receiving window, continuous packet loss will happen. 
As shown in Figure 2, the different UPFs of PLMN A and PLMN B generate the MBS QFI SN independently, which means that it is difficult to ensure that the MBS QFI SNs from different UPF are continuous. And then, UE determines the PDCP COUNT using the maintained RX_DELIV and received PDCP SN, it is possible that PDCP COUNT of these packets are smaller than the current RX_DELIV and then to be discarded by the UE.
[image: ]
Figure 2: Scenario of packet discard in case of path change
From our understanding, there are several ways to avoid/solve this issue:
Solution 1: keep the PDCP SN continuity
· 1-1: The gNB-CU CP coordinates the GTP-U SN among different CNs.
· 1-2: The gNB-DU coordinates the PDCP SN among different gNB-CUs.
Solution 2: use different MRB Configuration
· 2-1: The gNB-CU provides different higher layer MRB configuration parameters.
· 2-2: In case the higher layer MRB configuration parameters are unchanged, the gNB-DU chooses to use different lower layer MRB configuration parameters.
Solution 3: not solve the issue, wait for T-reordering expires.
· 3: After T-reordering expires, the receiving window would be initialized.
For solution 1-1, it is gNB-CU-CP to indicate another CN to generate the QFI SN continuously. This solution only applies to the case of MOCN, that means only the shared gNB-CU can achieve solution 1-1. In case of multiple cell-ID broadcast RAN sharing, the gNB-CU CP A cannot communicate with CN B. Therefore, solution 1-2 can work in this case, i.e. the gNB-DU indicates the gNB-CU-CP to generate the PDCP SN continuously, which can apply to both MOCN scenario and multiple cell-ID broadcast RAN sharing scenario but it is complex.
For solution 2, using different MRB configurations can solve the issue by re-establishing the MRB in UE. For solution 2-1, the gNB-CU can provide different MRB configuration parameters without inter gNB-CU coordination in case of MOCN scenario. However, in case of multiple cell-ID broadcast RAN sharing scenario, due to few parameters included in the higher layer MRB configuration parameters, the different gNB-CUs may provide same MRB PDCP configuration parameters, thus the gNB-DU needs to coordinate the higher layer MRB configuration parameters among gNB-CUs to ensure the different parameters. For solution 2-2, if different gNB-CUs provide same higher layer MRB configuration parameters, the gNB-DU can still control the lower layer MRB configuration parameters, e.g. changing the RLC parameters. Then, the gNB-DU will broadcast different MRB configurations over the air. Compared to solution 2-1, solution 2-2 is simpler with minimum specification impact.
For solution 3, the T-reordering configuration ranges from 0ms to 2750ms. In case of solution 3 applied, the packets would be discarded during this period, which means that the UEs will receive and discard all these packets.
According to the above analysis, we prefer to adopt solution 2-2.
Proposal 1: In order to solve packet discard issue, in case of MOCN, the gNB-CU-UP guarantees the PDCP SN continuity.
Proposal 2: In order to solve packet discard issue, in case of RAN Sharing with multiple cell-ID broadcast, if higher layer MRB configuration are the same before and after path change, the gNB-DU chooses to use different lower layer MRB configuration parameters.
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we got the following observations and proposal:
Observation 1: Upon receiving an updated MRB configuration over MCCH, the UE will release and setup the MRB, and therefore it can receive the data using the new configuration correctly.
Observation 2: During the reception of a broadcast MRB, the PDCP Data PDU outside receiving window will be discarded by the UE.
Proposal 1: In order to solve packet discard issue, in case of MOCN, the gNB-CU-UP guarantees the PDCP SN continuity.
Proposal 2: In order to solve packet discard issue, in case of RAN Sharing with multiple cell-ID broadcast, if higher layer MRB configuration are the same before and after path change, the gNB-DU chooses to use different lower layer MRB configuration parameters.
And the CR for the proposal is provided in [1].
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