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[bookmark: _Ref165266342]Introduction
According to the LS from RAN3 in [1], RAN3 considers that the gNB may not be able to provide the initialRX-DELIV at multicast MRB establishment, “in case the UE is the first UE to join an inactive multicast session and due to the chosen system deployment no accurate PDCP HFN and SN is derived based on information provided by the 5GC (MB-UPF)”. RAN3 considers that this could cause de-synchronisation of MRB HFN and SN between the UE and the gNB, and asked the following questions:
	RAN3 has the following three questions to RAN2, whether under these circumstances:
-	the UE is able to start receiving PDCP PDUs and successfully provide them to upper layers while updating the PDCP receive state variables based on the received PDCP PDU even if it is outside the UE PDCP receiving window?
-	the PDCP Status Reporting procedure can be successfully performed, i.e. can the gNB cope with a received PDCP Status Report containing an HFN value desynchronised from the one used at the gNB?
-	more generally, whether there is a possibility to support multicast MBS reception even if PDCP HFN/SN is desynchronised between the UE and the gNB without impacting the UE’s behaviour (e.g. wrap around issue and possibly others).


In this contribution, we provide our understandings and answers to the above RAN3 questions.
Discussion
Clarification on the PDCP initial values for multicast MRB
According to the RAN2#119bis meeting discussion, RAN2 discussed the issue in [2] that a UE can be configured with a MRB when the MBS session is not active and thus no MBS data is sent to the gNB, and then the gNB is not able to provide initialRX-DELIV. RAN2 made the following agreements:
	Make initialisation of RX_NEXT and RX_DELIV for AM MRB during PDCP re-establishment optional and configurable such that they are initialised only if initialRX-DELIV is provided by upper layers TS 38.331.
Make it optional and configurable also for UM MRB.



According to the current RRC specification of 38.331 [2] as quoted below, the initialRX-DELIV is mandatory configured for multicast MRB setup and optionally configured for multicast MRB re-establishment.
	38.331:
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According to the current PDCP specification of 38.323 [3], the initial value of RX_DELIV for multicast MRB is configured by initialRX-DELIV if provided, and the initial value of RX_NEXT for multicast MRB is “0”, since the value of RX_NEXT would anyway be updated based on the first received PDCP Data PDU.
	38.323:
[bookmark: _Toc12616331][bookmark: _Toc37126942][bookmark: _Toc46492055][bookmark: _Toc46492163][bookmark: _Toc124547249]5.1.2	PDCP entity re-establishment
…
-	for UM MRBs and AM MRBs, set RX_NEXT and RX_DELIV to the initial value if initialRX-DELIV is configured in TS 38.331 [3];

	[bookmark: _Toc12616387][bookmark: _Toc37127015][bookmark: _Toc46492132][bookmark: _Toc46492240][bookmark: _Toc124547337]7.1	State variables
…
a)	RX_NEXT
This state variable indicates the COUNT value of the next PDCP SDU expected to be received. The initial value is 0, except for sidelink broadcast and groupcast, for SRBs configured with state variables continuation, and for broadcast MRBs. For NR sidelink communication for broadcast and groupcast or sidelink SRB4 for NR sidelink discovery, the initial value of the SN part of RX_NEXT is (x +1) modulo (2[sl-PDCP-SN-Size]), where x is the SN of the first received PDCP Data PDU. For broadcast MRBs, the initial value of the SN part of RX_NEXT is (x +1) modulo (2[PDCP-SN-SizeDL]), where x is the SN of the first received PDCP Data PDU. For target SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding source SRB. For source SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding target SRB.
NOTE 1:	For NR sidelink communication for broadcast and groupcast or sidelink SRB4 for NR sidelink discovery, it is up to UE implementation to select the HFN part for RX_NEXT such that initial value of RX_DELIV should be a positive value.
NOTE 2:	For broadcast MRBs, the initial value of the HFN part of RX_NEXT is set by UE implementation.
b)	RX_DELIV
[bookmark: OLE_LINK5]This state variable indicates the COUNT value of the first PDCP SDU not delivered to the upper layers, but still waited for. The initial value is 0, except for sidelink broadcast and groupcast, for SRBs configured with state variables continuation, and for MRBs. For NR sidelink communication for broadcast and groupcast or sidelink SRB4 for NR sidelink discovery, the initial value of the SN part of RX_DELIV is (x – 0.5 × 2[sl-PDCP-SN-Size–1]) modulo (2[sl-PDCP-SN-Size]), where x is 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. For multicast MRBs, the initial value of RX_DELIV is set, if provided, by initialRX-DELIV in TS 38.331 [3]. For target SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding source SRB. For source SRB configured with state variables continuation, the initial value is the value stored in PDCP entity for the corresponding target SRB.
NOTE 3:	For broadcast MRBs, the initial value of the HFN part of RX_DELIV is set by UE implementation.



According to the previous RAN2 discussion on the initial value of multicast MRB, RAN2 considered that the HFN and SN of the multicast MRB needs to be synchronised between the UE and the gNB when there is data transmission. Otherwise, the multicast MRB may have issues at the PDCP wrap around and the PDCP status report.
According to the RAN3 LS, RAN3 considers that the gNB may not be able to configure the UE with an actual value for the initialRX-DELIV at multicast MRB establishment, when there is no data transmission (i.e. an inactive multicast session). From our understanding, there is no issue of configuring a multicast MRB without an actual value for the initialRX-DELIV at multicast MRB establishment when there is no data transmission, since no desynchronisation issue would happen between the UE and the gNB. However, once the gNB starts the data transmission of the multicast MRB, the gNB shall reconfigure the multicast MRB by providing the initialRX-DELIV.
Observation 1: According to the previous RAN2 discussion, RAN2 considered that the HFN and SN of the multicast MRB shall be synchronised between the UE and the gNB when there is data transmission.
Observation 2: When there is no data transmission for multicast MRB, the initialRX-DELIV can be optional.
One issue related to the MRB setup procedure is that the initialRX-DELIV is still mandatory. One may consider that the initialRX-DELIV can be made as optional for the MRB setup procedure. However, as the gNB would anyway need to reconfigure the multicast MRB by providing the initialRX-DELIV when there is data transmission for the multicast MRB. Then the gNB by implementation does not need to establish the multicast MRB for the UE when there is no data transmission (i.e. an inactive multicast session).
Thus, we think that RAN2 can inform RAN3 that the HFN and SN of the multicast MRB should be synchronized between the UE and the gNB, and the initialRX-DELIV should be configured to ensure the synchronisation of the HFN and SN of the multicast MRB when there is data transmission for multicast MRB.
Proposal: RAN2 is kindly requested to provide the following answer:
· The initialRX-DELIV should be configured to ensure the synchronisation of the HFN and SN of the multicast MRB when there is data transmission for multicast MRB.

Conclusions
According to the analysis given above, we have the following observation and proposal:
Observation 1: According to the previous RAN2 discussion, RAN2 considered that the HFN and SN of the multicast MRB shall be synchronised between the UE and the gNB when there is data transmission.
Observation 2: When there is no data transmission for multicast MRB, the initialRX-DELIV can be optional.
Proposal: RAN2 is kindly requested to provide the following answer:
· The initialRX-DELIV should be configured to ensure the synchronisation of the HFN and SN of the multicast MRB when there is data transmission for multicast MRB.
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