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[bookmark: _Ref165266342]Introduction
In this contribution, we will discuss the issue about the initialization of PDCP and RLC status variable for MBS Reception.
Discussion
 PDCP Initialization for MBS Reception
In NR, PDCP adopts PUSH-Window to receive packets. The status variable RX_NEXT and RX_DELIV for unicast RB are both initially set to 0. For MBS, UE may join an ongoing MBS service later. It is possible that UE may receive the data which COUNT is much larger than the 0. If the initial value of the status variable RX_NEXT and RX_DELIV for unicast RB is also applicable to MRB, it will result in unnecessary reordering delay. The reason is that it triggers the starting of t-Reassembly timer and obstructs the PDCP receiving window to move forward when UE receives the data which SN is larger than the 0. Actually, it is not necessary to wait for the lost packets detected by UE under this case as NW will not re-transmit them. Thus, the initial value of the status variable RX_NEXT and RX_DELIV should be initialized to adapt the MBS reception.
[bookmark: _GoBack]During the post email discussion after the RAN2#114 meeting, the following three options have been proposed to initialize the PDCP receiving status variables. 
· Option 1: The COUNT values of these variables are indicated by the gNB
· Option 2: The SN parts of COUNT values of these variables are set according to the SN of the first received packet and the HFN by UE implementation (similar to sidelink)
· Option 3: The SN part of COUNT values of these variables are set according to the SN of the first received packet and the HFN indicated by the gNB
For option 1, the gNB explicitly send the COUNT values of RX_NEXT and RX_DELIV to the UE when the network configures the MRB, and the UE initializes the status variable RX_NEXT and RX_DELIV with the indicated COUNT value. However, it cannot be guaranteed that the first packet received by UE has the same COUNT value which are configured by NW. If this cannot be guaranteed, the option 1 will lose its advantage when compared with option 3.
For option 2, it follows the design of sidelink broadcast and groupcast. The UE sets the SN part of RX_NEXT to the SN of the first received packet and sets the SN part of RX_DELIV to (the SN of the first received packet - 0.5 × 2[sl-PDCP-SN-Size–1]), and the HFN part is left to UE implementation. Compared with option 2, option 3 can guarantee HFN sync between UE and gNB.
HFN synchronization is important for security handling at PDCP layer. If the MBS also needs AS security handling, option 3 may be a better way. But if security for MBS is agreed by SA3 to not be performed at RAN, Option 2 is a better way to initialize the PDCP receiving status variables. At this stage, we can wait for SA3 conclusion on AS security. If SA3 finally decide that the security for MBS is not performed at RAN, option 2 can be used to initialize the PDCP receiving status variables for MBS reception.
Proposal 1: For MBS reception, the SN part of RX_NEXT and RX_DELIV is set according to the SN of the first received packet (similar to sidelink).
During the #072 post email discussion, it is mentioned that data loss may occur if the SN part of RX_NEXT and RX_DELIV is set according to the SN of the first received packet containing an SN. Specifically, due to out-of-order delivery from RLC to PDCP, after the UE received “the first packet”, the packets with SNs sent before “the first packet” may be discarded. Based on our understanding, this issue does not exist. that the packets with SNs sent before “the first packet” may be discarded. The reason is that “the first packet” corresponds to the upper boundary of PDCP receiving window. Any packets with SNs sent before “the first packet” will fall into the receiving window, which will not be discarded. Then, there is no need to solve the data loss issue when setting the SN part of PDCP state variables RX_DELIV and RX_NEXT according to the SN of the first received packet (similar to sidelink).
Proposal 2: Do not solve the data loss issue when setting the SN part of PDCP state variables RX_NEXT and RX_DELIV according to the SN of the first received packet for MRB configuration.
 RLC Initialization for MBS Reception
For PTM reception, RAN2 has agreed that only UM RLC is supported. In NR, UM RLC adopts PULL-window to receive packets. Currently, the status variable RX_Next_Reassembly and RX_Next_Highest for unicas RB are both initially set to 0. If the initial value of the status variable RX_Next_Reassembly and RX_Next_Highest of unicast RB is also applicable to MRB, any packets receipt via PTM can be put in the receiver buffer or deliver to the upper layer. Thus, even though UE joins the ongoing MBS session later, it will not result in packet loss. However, the drawback is that it will result in unnecessary reassembly delay. Before UE joins the MBS session, the MBS session may have transmitted a lot of packets. Then, UE may receive packets with much larger SN after the UE joins this MBS session, which will trigger the starting of t-Reassembly timer. It is not necessary to wait for the lost packets detected by UE as NW will not re-transmit them.
In order to avoid the unnecessary delay, it is proposed to set the status variable RX_Next_Reassembly and RX_Next_Highest to the SN of the first received UMD PDU containing an SN, like sidelink broadcast/groupcast.
Proposal 3: For PTM reception, the initial value of RX_Next_Highest and RX_Next_Reassembly is set to the SN of the first received packet containing an SN via the PTM.
The PTM may be deactivated for a long time. During the time of PTM deactivation, the value of RX_Next_Reassembly and RX_Next_Highest are updated to be equal finally and the t-reassembly timer expires. When the PTM is re-activated for MBS reception, UE may receive packets which RLC SN is much large than the the value of RX_Next_Reassembly and RX_Next_Highest. Same with the case that MRB is initially setup, this will trigger the starting of t-Reassembly timer and result in unnecessary reassembly delay. It is proposed to update the the status variable RX_Next_Reassembly and RX_Next_Highest to the SN of the first received UMD PDU containing an SN via re-activated PTM.
Proposal 4: For the case that the PTM is re-activated, the value of RX_Next_Highest and RX_Next_Reassembly is reset and initialized to the SN of the first received packet containing an SN via re-activated PTM.
[bookmark: _Toc502437832]During the #072 post email discussion, it is mentioned that data loss may occur if the value of RX_Next_Highest and RX_Next_Reassembly is reset and initialized to the SN of the first received packet containing an SN via PTM. Specifically, due to out-of-order delivery from MAC to RLC, after the UE received “the first packet”, the packets with SNs sent before “the first packet” be discarded by the UE. In NR, RLC PDU carrying complete RLC SDU does not have the SN. When such kind of RLC SDU is received, it will be delivered to upper layer directly. Thus, the above issue only happens under the case that the packets with SNs sent before “the first packet” carrying RLC SDU segmentation. In addition, only when the SNs of these packets is less than the SN of RX_Ressembly. Anyway, the issue of the date loss mentioned above will not happen very often, there is no need to solve the data loss issue when setting PTM RLC state variables to the SN of the first received packet containing an SN for MRB configuration or PTP-to-PTM switch case.
Proposal 5: Do not solve the data loss issue when setting PTM RLC state variables to the SN of the first received packet containing an SN for MRB configuration or PTP-to-PTM switch case.
Conclusion
Based on the above analysis, the following observations and proposal are given:
Proposal 1: For MBS reception, the SN part of RX_NEXT and RX_DELIV is set according to the SN of the first received packet (similar to sidelink).
Proposal 2: Do not solve the data loss issue when setting PDCP state variables RX_NEXT and RX_DELIV to the SN of the first received packet for MRB configuration.
Proposal 3: For PTM reception, the initial value of RX_Next_Highest and RX_Next_Reassembly is set to the SN of the first received packet containing an SN via the PTM.
Proposal 4: For the case that the PTM is re-activated, the value of RX_Next_Highest and RX_Next_Reassembly is updated to the SN of the first received packet containing an SN via re-activated PTM.
Proposal 5: Do not solve the data loss issue when setting PTM RLC state variables to the SN of the first received packet containing an SN for MRB configuration or PTP-to-PTM switch case.
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