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Introduction
In the last RAN2 meeting, the initial value of PDCP state variables for multicast is redesigned.
After the post meeting discussion, the following changes to PDCP specs are made:
	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
….
b) RX_DELIV
…
For multicast MRBs, the initial value of RX_DELIV is set by multicastHFN-AndRefSN in TS 38.331 [3].
…


In this contribution, we further discuss the state variables in PDCP for MBS multicast and then make some corrections. 
Discussion
In the email discussion [AT118-e][032][MBS] PDCP (Xiaomi)[2], majority companies agree that the RX_DELIV<=RX_NEXT should be guaranteed for initial variable selection, and RX_DELIV is set by RRC. Therefore, the following proposals and agreement are made:
RX_DELIV <= RX_NEXT should be guaranteed for initial variable selection (12/16).
RAN2#118-e meeting agreement:
Go for Option 2: Initial RX_DELIV is configured by RRC: SN(RX_DELIV) = SN_ref and HFN(RX_DELIV) = HFN_initial where HFN_initial and SN_ref are provided by RRC for multicast. (13/16)

Observation 1: RAN2 agreed that RX_DELIV <= RX_NEXT should be guaranteed for initial variable selection
On the second week part-2 discussion, companies further discussed the initial value of RX_NEXT. There are two possible ways to set the initial value of RX_NEXT without introducing HFN desync:
Option1: set the initial RX_NEXT to 0.
Option2: set the initial RX_NEXT= initial RX_DELIV as configured by RRC.
In fact, the initial value of RX_NEXT will not affect the re-ordering window, since the SN of RX_NEXT will be immediately update by the RCVD_COUNT of the first received PDCP PDU. 
However, consider that we should guaranteed RX_DELIV <= RX_NEXT, and the fact that companies have different understanding on the order for the received operation as section 5.2.2.1 and initializing the RX_DELIV as specified in section 7.1 [2], we suggest to set the initial RX_NEXT= initial RX_DELIV just in case, since letting RX_DELIV > RX_NEXT (although temporarily) may break the rules for PDCP state variables and led to unknown behaviours and impacts due to different implementations. It is also more reasonable that the state variables for multicast start with the value indicated by the network rather than 0.
Proposal 1: For multicast, set initial RX_NEXT to initial RX_DELIV indicated by RRC.

In the latest agreement for RAN2#118e, the COUNT value, rather than SN value of RX_DELIV is indicated by RRC. Therefore, we suggest to change the IE multicastHFN-AndRefSN for the RRC to multicastRX_DELIV for simplicity and clarity, since the name “multicast HFN and reference SN” is not as instructive as ”multicast RX_DELIV”
Proposal 2: Change the name of IE multicastHFN-AndRefSN to multicastRX_DELIV.

Conclusion
In this contribution, the following observation is made:
Observation 1: RAN2 agreed that RX_DELIV <= RX_NEXT should be guaranteed for initial variable selection
Based on the observation, the following proposals are made: 
Proposal 1: For multicast, set initial RX_NEXT to initial RX_DELIV indicated by RRC.
Proposal 2: Change the name of IE multicastHFN-AndRefSN to multicastRX_DELIV.
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Annex: Text Proposal for PDCP
	…
The receiving PDCP entity shall maintain the following 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 broadcast and groupcast based 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 multicast MRBs, the initial value of RX_NEXT is set by multicastRX_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.
…
b)	RX_DELIV
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 broadcast and groupcast based 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 by multicastRX_DELIVmulticastHFN-AndRefSN 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.
…
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