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Introduction
This contribution proposes corrections for PDCP specification.

Discussion
In RAN2#117-e, there was a discussion on how to avoid negative HFN value but it was not fully concluded as follows:
On HFN < 0, The current derivation formula of initial RX_DELIV in 38.323 CR is kept. R2 assumes it is up to network implementation to ensure that HFN part of RX_DELIV should be a positive value (TS impact if any is FFS, e.g. a NOTE in RRC or PDCP)
The reason why the agreement above was made is that there was no official decision on how the network can avoid negative HFN value. The conclusion was to fully leave it to the network implementation. A simple way is that initial HFN is set to be greater than or equal to 1, which guarantees RX_DELIV >=0. However, none of specification says anything on this. Thus, we need to update at least one of TS. 
For sidelink where the initial HFN value is selected by UE implementation, PDCP specification has the following NOTE:
NOTE:	For NR sidelink communication for broadcast and groupcast or sidelink SRB4 for broadcast and groupcast based 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.
[bookmark: _GoBack]Thus, a similar NOTE can be captured at the same place to show the difference between NR sidelink and multicast. It is true that restriction at the network side is not usually captured in stage-3 specification. However, not capturing anything is the worst, since it will bring more confusion in the future. The most important role of the standardization is to provide a unified guideline for all relevant NR product and help successful commercialization. Hence, there is no reason to avoid the NOTE.
Observation 1. None of specification says how to avoid negative value of RX_DELIV, even if it can be handled by the network implementation. 
Proposal 1. The following NOTE is captured in TS 38.323:
NOTE:	For NR multicast with HFN provisioning, it’s up to network implementation to select the initial value of HFN such that HFN part of RX_DELIV should be a positive value.
In RAN2#117-e, companies did not have a common understanding that RX_DELIV <= RX_NEXT should be guaranteed for initial variable. In other words, the issue is if RX_DELIV > RX_NEXT can be selected by the UE. For instance, for 12-bit SN and initial value of RX_NEXT = 4098 (HFN = 1, SN=2), the initial RX_DELIV may be either 4098-1-1024=3073 (HFN = 0) or 7169 (HFN = 1). It seems natural that RX_DELIV = 3073, considering the intention of RX_DELIV formula is to let UE wait for reordering. If RX_DELIV = 7169, there will not be reordering at all. Thus, we propose to confirm RX_DELIV <= RX_NEXT for initial variable selection.
Proposal 2. RAN2 to confirm RX_DELIV <= RX_NEXT should be guaranteed for initial variable selection. 
The next correction is clarification of PDCP-SN-Size for MBS. PDCP-SN-Size is used for determination of initial RX_NEXT and RX_DELIV. However, this constant is not defined anywhere, i.e. TS 38.323 and TS 38.331. Instead, PDCP-SN-SizeDL is used for MBS considering DL only service. Thus, it should be clarified.
Proposal 3. PDCP-SN-Size is updated to PDCP-SN-SizeDL in TS 38.323.
The corresponding TP is as follows:
	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 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 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:	For NR sidelink communication for broadcast and groupcast or sidelink SRB4 for broadcast and groupcast based 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.
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 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 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.



Conclusion
RAN2 is requested to discuss and agree to the following observation and proposals:
Observation 1. None of specification says how to avoid negative value of RX_DELIV, even if it can be handled by the network implementation. 
Proposal 1. The following NOTE is captured in TS 38.323:
NOTE:	For NR multicast with HFN provisioning, it’s up to network implementation to select the initial value of HFN such that HFN part of RX_DELIV should be a positive value.
Proposal 2. RAN2 to confirm RX_DELIV <= RX_NEXT should be guaranteed for initial variable selection. 
Proposal 3. PDCP-SN-Size is updated to PDCP-SN-SizeDL in TS 38.323.
