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1 Introduction
This document is to kick off the offline discussion for follows:
 [Offline#812]: To discuss HFN aspect for NR V2X (R2-1916452, CATT) 
 
2 Discussion
On the last RAN2 meeting, regarding to the initial value of RX_NEXT in V2X PDCP, the following agreement was reached:
22:	The initialized PDCP state variable, i.e., RX_NEXT, in the receiving PDCP entity is set to 0 for unicast. The initialized PDCP state variable set, i.e., RX_NEXT, in the receiving PDCP entity follows the LTE rule for groupcast and broadcast.
In this meeting, regarding to the initial value of RX_DELIV in V2X PDCP, the following agreement was reached.
[bookmark: _GoBack]The initial value of RX_DELIV in the receiving PDCP entity sets to 0 for unicast. The initial value of RX_DELIV in the receiving PDCP entity follows the LTE rule for groupcast and broadcast.
In current 38.323 running CR, the above agreements are captured as follows. For RX_NEXT, only SN part is specified for V2X. 
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 NR sidelink communication for broadcast and groupcast, the initial value of the SN part of RX_NEXT is (x +1) modulo (2[pdcp-SN-SizeSL] ), where x is the SN of the first received PDCP Data PDU. 
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.
For RX_DELIV, the current context is open and need to be captured based on this meeting agreement and outcome of this offline discussion. Based on the agreement of this meeting, following LTE rule, for groupcast and broadcast, the initial value of the SN part of RX_DELIV is set to (x-0.5* Window_Size) where x is the COUNT of the first received PDCP Data PDU.
In Samsung’s contribution [1], the issue of HFN part is discussed. If RX_HFN is 0, RX_DELIV may have a negative value which is not allowed in NR specification. In NR PDCP, COUNT is always non-negative and never wrap-around. Thus, a PDCP PDU with negative COUNT will be discarded because it is considered as an error. Samsung propose a solution is to set the initial value of RX_HFN to 1 (not 0), i.e., For SL broadcast and groupcast, HFN of the first received PDCP Data PDU is set to 1. Then, COUNT value of any received packet will be non-negative.
During the online discussion, OPPO propose another solution is that the HFN part may not need to be fixed. The detail value of the HFN part of the initialized PDCP state variable can be left into UE implementation.
Therefore, we have at least two options to solve this HFN issue:
· Option 1: Fix value, e.g., fix into 1;
· Option 2: Leave it into UE implementation.
According to the about analysis, we would like discuss the HFN part of RX_NEXT and RX_DELIV, separately, as follows.
Question 1: Regarding to the initial value of the HFN part of RX_NEXT, which option does company prefer?  
1) Option 1: Fix value, e.g., fix into 1;
2) Option 2: Leave it into UE implementation;
3) Option 3: Fix value, e.g., fix into 0;
4) Others (If this option is selected, please provide the detail solution(s)).

	Companies are invited to provide views below for Question 1

	Companies
	Preferred option
	Comments if any

	OPPO
	1 or 2 (for option-1, it does not matter which value we fix it to be)
	Both options work, considering HFN is not used in sidelink. It was the case in LTE-V2X, mainly because group-cast/broadcast is connection-less, i.e., RX may start / end reception from a TX at arbitrary time, so almost impossible to be aware of the HFN.

	Samsung
	1 
	For clarification, the point is that HFN cannot be set to 0 as an initial value for SN=x PDU. Then, HFN of initial RX_NEXT can be automatically derived. For most case it will be 1. At the SN boundary, HFN could be 2.

We think HFN set to 1 is a safe way. In NR, COUNT is not wrapped around. If RX HFN is higher than TX HFN, RX COUNT may reach to the maximum COUNT value. After that, RX cannot receive the data any more. We should avoid too large value. Thus the HFN=1 is the best option and does not harm compared with other larger value.

Anyway, we agree both in V2X broadcast/groupcast TX HFN and RX HFN do not need to be the same since HFN is not used for security.

	ASUSTeK
	3
	We share same view with OPPO that HFN is not used in sidelink, but we prefer HFN can be initially set to 0. 

	Huawei
	2
	The HFN is not used in sidelink for groupcast and broadcast, and not need to be sycn between TX UE and RX UE. So we don’t see any problem to leave it to UE implementation to set the initial HFN value (including set it to 0) of the RX_NEXT and the initial HFN value of the RX_DELIV based on the SN of the first PDCP data PDU. We are not sure whether to fix both of the initial HFN value of RX_NEXT and RX_DELIV to be 0 or 1 are OK in any case. So for simple, we prefer Option 2.  

	vivo
	2 or 3
	We agree in V2X TX HFN and RX HFN do not need to be synchronous between transmitter and receiver. Hence both option1/3 and option2 can work. If a specified receiving UE behavious are needed, a fixed value can be used. And the fixed value of HFN can also be set to 0. The issue of negative value of RX_DELIV can be solved in following Q2. 
Furthermore, when security is activated, HFN part of each PDU will be carried in the packet. The initial value of the HFN part of RX_NEXT can also be set to the HFN value of the first received PDU.

	Ericsson
	1 or 2
	The issue raise by Samsung is valid in our view, we are fine to either fix it to a non-zero value or leave it to UE implementation. 

	Intel
	2
	Given that either a non-negative value can be used, we think this can be left to UE implementation. 

	CATT
	1 or 2
	Agree with Samsung that the issue is valid. But leave it to UE implementation is also OK for us.



Summary: 4 companies prefer option 1, 6 companies prefer option 2, 2 companies prefer option 3.
After discussing with companies, most companies think the issue raised by Samsung is valid. To compromise with option 1 and option 2, rapporteur suggests we can draft the running CR related HFN part as following proposals.
Proposal 1: Capture a NOTE in 38.323 as “The HFN part of RX_NEXT can be left into UE implementation, i.e., the initial value of the HFN part of RX_NEXT is larger than 0.”.

Question 2: Regarding to the initial value of the HFN part of RX_DELIV, which option does company prefer?  
1) Option 1: Fix value, e.g., fix into 1;
2) Option 2: Leave it into UE implementation;
3) Others (If this option is selected, please provide the detail solution(s)).
4) Option 4: Fix value, e.g., fix into 0. 

	Companies are invited to provide views below for Question 2

	Companies
	Preferred option
	Comments if any

	OPPO
	1 or 2 (we assume this question is only for groupcast and broadcast. And for option-1, it does not matter which value we fix it to be)
	Both options work, considering HFN is not used in sidelink. It was the case in LTE-V2X, mainly because group-cast/broadcast is connection-less, i.e., RX may start / end reception from a TX at arbitrary time, so almost impossible to be aware of the HFN.

	Samsung
	3. determined by x-0.5*Window
	For clarification, the point is that HFN cannot be set to 0 as an initial value for SN=x PDU. Then, HFN of initial RX_DELIV can be automatically derived. It could be 1 or 0, depending on SN x of the first received PDU.

	ASUSTeK
	4
	RX_DELIV indicates COUNT composing of a HFN and a PDCP SN of the first PDCP SDU not delivered to the upper layers. 
In LTE SL, the UE shall set Last_Submitted_PDCP_RX_SN to (x – 0.5 * Reordering_Window) modulo (Maximum_PDCP_SN + 1), where x is the SN of the first received PDCP Data PDU with SN not set to "0". Following this concept, the PDCP SN of the first PDCP SDU not delivered to the upper layers should be set to (x – 0.5 * Reordering_Window) modulo (Maximum_PDCP_SN + 1). This calculation always comes out positive value since it considers wrap around. Therefore, the HFN initially set to 0 should be fine.

Here is a suggestion to update description on RX_DELIV:
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 NR sidelink communication for broadcast and groupcast, the initial value is set based on (x – 0.5 * Reordering_Window) modulo (2[pdcp-SN-Size] + 1) where x is the SN of the first received PDCP Data PDU.

	Huawei
	2
	The HFN is not used in sidelink for groupcast and broadcast, and not need to be sycn between TX UE and RX UE. So we don’t see any problem to leave it to UE implementation to set the initial HFN value (including set it to 0) of the RX_NEXT and the initial HFN value of the RX_DELIV based on the SN of the first PDCP data PDU. We are not sure whether to fix both of the initial HFN value of RX_NEXT and RX_DELIV to be 0 or 1 are OK in any case. So for simple, we prefer Option 2.

	vivo
	2 or 4
	Both option1/4 and option2 can work. If the initial value of HFN part of RX_DELIV is set to 0, for groupcast and broadcast, the initial value of the SN part of RX_DELIV can be set to 
· 	 (x-0.5* Window_Size) if it is no less than 0;
· 	0 if (x-0.5* Window_Size) is smaller than 0; 
where x is the SN of the first received PDCP Data PDU.
Furthermore, when security is activated, HFN part of each PDU will be carried in the packet. The initial value of HFN part of RX_DELIV can be deduced from the HFN part of the first received PDU. And the maintenance of COUNT value in PDCP can also be synchronous with security/COUNT update procedure.

	Ericsson
	1 or 2
	The issue raise by Samsung is valid in our view, we are fine to either fix it to a non-zero value or leave it to UE implementation. 

	Intel
	2
	Same view as Huawei

	CATT
	1 or 2
	Agree with Samsung that the issue is valid. But leave it to UE implementation is also OK for us.



Summary: 3 companies prefer option 1, 6 companies prefer option 2, 1 company prefer option 3, 2 companies prefer option 4.
After discussing with companies, Samsung mentioned that the HFN part of RX_DELIV is derived from RX_NEXT. Other companies think we can leave it into UE implementation. Thus, we don’t need capture the HFN part of RX_DELIV for NR V2X in 38.323.
Proposal 2: Don’t need to capture the HFN part of RX_DELIV for NR V2X in 38.323.


Question 3: Are there any other issues on HFN part of the initialized PDCP state variable for NR V2X needed to be discussed here?  

	Companies
	Comments if any

	
	

	
	

	
	

	
	

	
	

	
	





3 Conclusion

Proposal 1: Capture a NOTE in 38.323 as “The HFN part of RX_NEXT can be left into UE implementation, i.e., the initial value of the HFN part of RX_NEXT is larger than 0.”.
Proposal 2: Don’t need to capture the HFN part of RX_DELIV for NR V2X in 38.323.
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