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Introduction
During RAN2#111-e meeting, the following agreements were reached:
	· For a UE, gNB dynamically decides whether to deliver multicast data by PTM or PTP (Shared delivery)
· FFS which layer(s) handles reliability (in general), in order delivery / duplicate handling, and it is FFS how it works at PTM PTP switch.


During RAN2#112-e meeting, the following agreements were reached:
	· The reordering and in-order delivery function in PDCP is supported for NR MBS
· The following PDCP functions are also supported for NR MBS: transfer of data; maintenance of PDCP SNs; duplicate discarding. Other PDCP functions are FFS.


During RAN2#113-e meeting, the following agreements were reached:
	· Confirm P1 P2 P3 (assume that MRB may include both PTP and PTM)
· For the case that both PTM and PTP are RLC-UM, configuration with No L2 ARQ and with PDCP anchored PTM – PTP switching shall be supported (e.g. for services that would typically be configured with RLC UM for unicast)..


In this contribution, based on RAN2 progress, we will discuss how to initialize PDCP window and RLC window for MBS reception when a UE is initially configured with an MRB or switches back from PTP to PTM. 
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2.1 Initialization of PDCP window
PDCP variables need to be initialized at the UE side when the UE is configured with an MRB, as other UEs in the same multicast group may have joined the group earlier and may have already received some packets for the same MRB. There are basically two variables that need to be initialized:
· RX_NEXT
· RX_DELIV
There are at least the following options to initialize the PDCP variables.
Option 1: The COUNT values of these variables are indicated by the gNB
For this option, the gNB has to explicitly send the COUNT values of RX_NEXT and RX_DELIV to the UE when the network configures the MRB, and the UE can establish the PDCP entity of the MRB with the indicated COUNT value.  In this option, there does not seem to be a need to indicate different values for RX_NEXT and RX_DELIV, i.e. a single COUNT value can be applied to both variables initially. However, if the COUNT value is signalled in RRC messages, the delay of the RRC message may make the gNB difficult to select an appropriate value for RX_NEXT and RX_DELIV. A smaller value would put restriction to gNB scheduling and gNB cannot schedule too many packets before the UE has successfully received and applied the RRC message. A larger value may cause packets to be dropped if the SNs of received packets after the UE applies the RRC messages are smaller than the signalled COUNT.
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)
This option works similarly to sidelink broadcast and groupcast, where no explicit signalling is needed. 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. This option is simple but may lead to HFN desynchronization between the UE and the gNB. For sidelink, as HFN is not used (no AS security for sidelink), the HFN desynchronization is not an issue at all. But if security for MBS is agreed by SA3 to be performed at RAN, this option cannot work, as the full COUNT value should be the input of security protection and needs to be aligned between UE and gNB.
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
This option can be seen as the combination of option 1 and option 2. However, this option may have an issue when the timing of sending HFN is close to the HFN increamental timing. Then the UE will be confused about whether the HFN is before or after the wrapping around, which may lead to unexpected reception error.
In summary, Option 2 which reuses the sidelink mechanism seems to be the simplest solution and requires the least specification impacts, but its feasibility would depend on SA3’s conclusion on the location of MBS security. Option 1 and Option 3 can anyway work regardless of SA3’s conclusion. For simplicity, we can first reuse the sidelink solution for the SN part of these variable, and the HFN part can be further discussed when SA3’s conclusion becomes clear.  And how the HFN is indicated in option 3 needs further study to avoid the mentioned issue.
Proposal 1: When initializing the PDCP entity for an MRB, the SN of RX_NEXT and RX_DELIV should be set according to the SN of the first received packet, similar to sidelink broadcast/groupcast.
Proposal 2: Whether HFN needs to be synchronized between the UE and the gNB is pending for SA3 conclusion on location of security functions for MBS. FFS how the HFN is indicated.
Another issue is whether RX_DELIV should be set to a value smaller than the SN of the first received packet, to avoid discarding the out-of-order packets which have PDCP SNs smaller than the first received packet. Some companies think that such packet loss is tolerable, as this case only happens when application starts. However, this may not be true, as RAN2 agreed that the UE can be released to RRC_IDLE/RRC_INACTIVE when there is no data. When there is new data coming, the UE would enter RRC_CONNECTED again and initiate PDCP entity. If such issue is not addressed, packet loss would happen for each time when the UE enters RRC_CONNECTED, and this is not desirable.
Observation 1: PDCP initialization happens not only when the application just starts, but also when the UE transitions from RRC_IDLE/INACTIVE to RRC_CONNECTED.
Proposal 3: Packet loss should be avoided at initialization of PDCP entity, by setting RX_DELIV to a value lower than SN of the first received packet, as specified for sidelink.
2.2 Initialization of RLC window
Case1: Initial configuration of PTM RLC
When the UE is just configured with an MRB, the RLC reception window at the PTM leg needs to be initialized or updated. Generally, the RLC window initialization is similar to the PDCP window initialization. But as RLC window has no HFN issue, the simplest way would be to apply the behaviour from sidelink broadcast/groupcast, i.e. set RX_Next_Reassembly and RX_Next_Highest according to the first received packet containing an SN.
Proposal 4: When initializing the PTM RLC entity for an MRB, the value of RX_Next_Highest can be set to the SN of the first received packet containing an SN, similar to sidelink broadcast/groupcast. 
Besides, according to TS38.322, the following is specified:
	5.2.2.2.2	Actions when an UMD PDU is received from lower layer
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.


Due to out-of-order delivery from MAC/PHY to RLC, after the UE received “the first packet”, the packets with SNs sent before “the first packet” will be discarded by the UE (according to the highlighted part above) even if they have been correctly received, which may cause some data loss when the UE joins the MBS reception. RAN2 may need to analyze whether this is an issue to be addressed. If yes, the RX_Next_Reassembly can be set to a value smaller than the SN of the first received packet containing an SN to allow earlier packets to be received, like the behaviour specified for PDCP in sidelink.
Proposal 5: When initializing the PTM RLC entity for an MRB, the value of RX_Next_Reassembly can be set according to the SN of the first received packet containing an SN. FFS RX_Next_Reassembly should be set to a value smaller than the SN of the first received packet containing an SN.
Case2: Switch back to PTM from PTP
Besides case1, when the MRB is switched from PTP back to PTM, the RLC reception window at the PTM leg needs also to be initialized or updated. Specifically, the RLC reception window should have stopped at the state when the MRB was switched from PTM to PTP. In this case, if the RLC reception window at the UE is not updated, the window will be unsynchronized with the transmission window at the gNB, and as a consequence there may be packets discarded mistakenly as stated in our companion paper [1]. 
To solve this problem, solution for case1 can be applied for case2 as well. However, this may depend on whether the signalling for PTM deactivation is introduced and thus should be pending for now.
Proposal 6: Discussion of RLC window initialization when the MRB is switched from PTP back to PTM is pending for the discussion of PTM deactivation.
Conclusion
In this contribution, we discussed the initialization of RLC and PDCP windows and the following proposals are provided:
Proposal 1: When initializing the PDCP entity for an MRB, the SN of RX_NEXT and RX_DELIV should be set according to the SN of the first received packet, similar to sidelink broadcast/groupcast.
Proposal 2: Whether HFN needs to be synchronized between the UE and the gNB is pending for SA3 conclusion on location of security functions for MBS. FFS on how the HFN is indicated.
Proposal 3: When initializing the PTM RLC entity for an MRB, or when an MRB is switched from PTP to PTM, the value of RX_Next_Highest can be set to the SN of the first received packet containing an SN, similar to sidelink broadcast/groupcast. 
Proposal 4: When initializing the PTM RLC entity for an MRB, or when an MRB is switched from PTP to PTM, the value of RX_Next_Reassembly can be set according to the SN of the first received packet containing an SN. FFS RX_Next_Reassembly should be set to a value smaller than the SN of the first received packet containing an SN.
Proposal 5: Discussion of RLC window initialization when the MRB is switched from PTP back to PTM is pending for the discussion of PTM deactivation.
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