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[bookmark: _Ref528762725]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#117-e meeting, various agreements on MBS PDCP were made [1] and the corresponding CRs were agreed in RAN#95 meeting [2].
In this document, we continue to discuss the remaining open issues left for MBS PDCP. And our proposals are summarized in section 3.
Discussion
2.1 HFN issue
It was agreed that 
	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 key point is how to interpret the initial value for SN part of RX_DELIV. The SN part of RX_DELIV is set to (x – 0.5 × 2[PDCP-SN-Size–1]) modulo (2[PDCP-SN-Size]), where x is the SN of the first received PDCP Data PDU. Regarding how to set the initial value for HFN(RX_DELIV), there is not clear description in current PDCP spec[3].
It is stated the PDCP that:
	All state variables are non-negative integers, and take values from 0 to [232 – 1].

	-	RCVD_HFN: the HFN of the received PDCP Data PDU, calculated by the receiving PDCP entity;

	For MRBs, HFN with a reference SN can be provided by upper layers. If provided, the initial value of HFN is set according to the HFN and the reference SN. Otherwise, the initial value of HFN is set by UE implementation.

	NOTE:	COUNT does not wrap around.

	-	RCVD_SN: the PDCP SN of the received PDCP Data PDU, included in the PDU header;


It can be seen that the variables are non-negative integers. And RCVD_HFN is calculated by the receiving PDCP entity. HFN can be provided by upper layers and can be set to the configured HFN.
Observation 1: Variables are non-negative integers in PDCP.
Observation 2: RCVD_HFN is calculated by the receiving PDCP entity and RCVD_SN is the PDCP SN of the received PDCP data PDU.
Observation 3: HFN can be set based on RRC configuration for MRB.
According to observation 3, HFN (RX_DELIV) can be set based on RRC configuration when there is no definition on how to set the initial value of HFN (RX_DELIV).
Observation 4: HFN (RX_DELIV) can be set based on RRC configuration for MRB.
When the RCVD_SN is smaller than 0.5 × 2[PDCP-SN-Size–1], SN (RX_DELIV) falls in the SN circle before the current HFN, which is “minus”. The “minus” values do not align with observation 1. For example, the network indicates HFN=0, the UE receives PDCP PDU with SN=0 and the SN is 12bits. But SN (RX_DELIV) = (-1024) modulo 4096. In according to observation 1, SN (RX_DELIV) should be set to 3072. HFN (RX_DELIV) can only be set to 0 based on the network configuration. 
Then based on PDCP spec [3], the condition RCVD_SN (0) < SN(RX_DELIV) (3072)- Window_Size (2048) is satisfid. Hence, RCVD_HFN = 0+1 = 1. Then out of sync happens between UEs and the network. The whole procedure is illustrated below:


Figure 1: Desync happens between network and the UE
Observation 2: Desynch for HFN happens between UE the network.
[bookmark: _Toc101714151]If HFN desync happens, this will impact status report reporting. This willl bring impacts to the UE or the network impacts.
Regarding whether a NOTE in RRC or PDCP to specify that HFN part of RX_DELIV should be a positive value is needed, we think it is not helpful to solve the HFN desync issue. 
[bookmark: _Toc101714152]Proposal 1: Do not add NOTE to indicate “HFN part of RX_DELIV should be a positive value”.
We have agreed to indicate HFN from gNB to UE avoid HFN desync bewtween UE and gNB,So it seems any other potential HFN desync is supposed to be avoided.Therefore,we suggest,
Proposal 2: RAN2 to discuss whether to address the HFN desync issue caused by RX_DELIV initilization.
And solutions can be:
· Option 1: For MRBs, the initial value of the SN part of RX_DELIV is set to the SN of the first received PDCP Data PDU.
· Option 2: the solution suggested in [4],i.e., RX_DELIV = MAX (0, COUNT(x) - 0.5 × 2[PDCP-SN-Size–1]), where x is the SN of the first received PDCP Data PDU
In option 1, we see no much benefit to avoid out of order at the beginning of multicast reception but causes HFN desync issue, so maybe the initial value of the SN part of RX_DELIV can be directly set to the SN of the first received PDCP Data PDU.
In option 2, it seems the formula suggesed in [4](i.e. RX_DELIV = MAX (0, COUNT(x) - 0.5 × 2[PDCP-SN-Size–1]), where x is the SN of the first received PDCP Data PDU) can avoid the HFN desync issue.
2 Conclusion
In this document, we analyse remaining PDCP issues for MBS, we propose that:
Proposal 1: Do not add NOTE to indicate “HFN part of RX_DELIV should be a positive value”.
[bookmark: _GoBack]Proposal 2: RAN2 to discuss whether to address the HFN desync issue caused by RX_DELIV initilization.
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