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1 Introduction

In RAN2#107, RAN2 agreed that the rule of initial value of RX_NEXT follows LTE rule for groupcast and broadcast. 
	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.


The agreement above was captured in PDCP running CR [1] 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 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.


This contribution discusses initial value of another state variable RX_DELIV.
2 Discussion
For groupcast and broadcast, a UE may start to receive PDCP PDU from the middle of SN space. To avoid unintended packet discards for those packets, RAN2 agrees to set the initial value of RX_NEXT to COUNT derived by the first received PDCP SN and HFN.
This principle comes from LTE V2X as in yellow highlighted texts below. But we can see that Last_Submitted_PDCP_RX_SN is updated toghether with Next_PDCP_RX_SN as in green highlighted texts below. This is because UE could receive packet whose SN is smaller than that of the first received SN. Therefore, Last_Submitted_PDCP_RX_SN is set to to (x – 0.5 * Reordering_Window) modulo (Maximum_PDCP_SN + 1) and reordering timer is started to wait the packets.
	c)
Next_PDCP_RX_SN

The variable Next_PDCP_RX_SN indicates the next expected PDCP SN by the receiver for a given PDCP entity. At establishment of the PDCP entity, the UE shall set Next_PDCP_RX_SN to 0. For the PDCP entity mapped with SLRB of which the indicated SL-V2X-TxProfile is rel15 (see TS 36.331 [3]), the UE shall set Next_PDCP_RX_SN to (x +1) modulo (Maximum_PDCP_SN + 1), where x is the SN of the first received PDCP Data PDU with SN not set to "0".
d)
RX_HFN

The variable RX_HFN indicates the HFN value for the generation of the COUNT value used for the received PDCP PDUs for a given PDCP entity. At establishment of the PDCP entity, the UE shall set RX_HFN to 0.

e) Last_Submitted_PDCP_RX_SN

The variable Last_Submitted_PDCP_RX_SN indicates the SN of the last PDCP SDU delivered to the upper layers. At establishment of the PDCP entity, the UE shall set Last_Submitted_PDCP_RX_SN to Maximum_PDCP_SN. For the PDCP entity mapped with SLRB of which the indicated SL-V2X-TxProfile is rel15 (see TS 36.331 [3]), 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".


From the history and scenario above, we see that RX_DELIV which corresponds to Last_Submitted_PDCP_RX_SN should be updated similarly. The initial value could be (x-0.5*Reordering_Window) where x is the COUNT of the first received PDCP Data PDU.

Proposal 1. For SL broadcast and groupcast, the initial value of RX_DELIV is set to (x-0.5* Window_Size) where x is the COUNT of the first received PDCP Data PDU.

In NR, UE may not apply P1 directly. Under an assumption that the initial value of 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. So, we need to fix it. A simple solution is to set the initial value of RX_HFN to 1 (not 0). Then, COUNT value of any received packet will be non-negative.
Proposal 2. For SL broadcast and groupcast, HFN of the first received PDCP Data PDU is set to 1.
In section 5, TP is provided.
3 Conclusion

Based on the above, RAN2 is requested to discuss and capture the following proposals:
Proposal 1. For SL broadcast and groupcast, the initial value of RX_DELIV is set to (x-0.5* Window_Size) where x is the COUNT of the first received PDCP Data PDU.

Proposal 2. For SL broadcast and groupcast, HFN of the first received PDCP Data PDU is set to 1.
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5 Text Proposal for TS38.323
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 and the initial value of the HFN part of RX_NEXT is 1. 
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 (x-0.5* Window_Size) where x is the SN of the first received PDCP Data PDU.
