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Introduction  
During the previous RAN2 meeting (#107), PDCP support for sidelink was discussed based on the corresponding email discussion and agreements were made related to Sidelink PDCP [1]. Relevant agreements with FFS are listed below for reference:
Agreements on SL PDCP: 
…
… 8:    PDCP out-of-order delivery can be supported for SL unicast types. FFS for groupcast and broadcast.
….
18:    IP and non-IP types field are needed. FFS for ARP and PC5 Signalling Protocol.
…
20:    For unicast, PDCP control PDU and D/C field is necessary. FFS for the need of D/C field for groupcast and broadcast.
In this contribution, we aim to address the FFS aspects related to the PDCP header for support of NR V2X.
Discussion
1.1 Out of order delivery

During the email discussion on SL PDCP, few companies indicated that out of order delivery can be configured for SL unicast, but should be FFS for groupcast/broadcast cases. Interestingly, during the email discussion #81, it was majority view to support Out-of-order delivery as an RX only SLRB parameter for all cast types however it has been left FFS for groupcast/broadcast. 

Observation 1. SL PDCP Out-of-order delivery is an RX only SLRB parameter and currently it is FFS about its configuration for groupcast and broadcast scenarios.

In RAN2#106, it has been agreed that:
“
14:    For SL broadcast, how to set SLRB parameters only related to RX is up to UE implementation. FFS for groupcast case.
“
Furthermore, in RAN2#107, it has been agreed that:
“
6-1: For SL groupcast, it is up to UE implementation on how to set the Rx only SLRB parameters. 
6-2: For SL unicast, it is up to UE implementation on how to set the Rx only SLRB parameters.
“
Depending on the upper layer information of the V2X application type, each UE in SL broadcast or groupcast can set its own configuration at the receiver side on whether to support out of order delivery or not. While the V2X UE capability details are not yet discussed, whether the support of out-of-order delivery is configured as optional or mandatory capability, we think it can be supported at the individual UE’s discretion. Since there is no specific QoS feedback mechanism being supported , it will be up to the UE implementation to determine its own latency/reliability requirements and deliver packets to upper layer accordingly using the out-of-order delivery method if supported by the UE. Furthermore, when this PDCP functionality is agreed to be supported for SL unicast it means that it is not specifically for RRC_CONNECTED UEs that receive the configuration from the network. Therefore, the same out of order delivery functionality should be supported for SL broadcast as well as groupcast cases with configuration left to UE implementation. 
[bookmark: _GoBack]Proposal 1.	SL PDCP Out-of-order delivery is supported for SL groupcast and broadcast as SLRB RX only parameter and its configuration is left to UE implementation.

1.2 Support of SDU type 
While support of IP and non-IP SDU types have been confirmed (with non-IP being added to identify and treat V2X messages that will not have an IP header) for SL PDCP, supporting ARP and PC5-signalling protocol are left as open aspects. The following table shows the mapping of the fields in LTE V2X as per TS 36.323. 

Table 6.3.14.1: SDU Type
	Bit
	Description

	000
	IP

	001
	ARP

	010
	PC5 Signaling

	011
	Non-IP

	100-111
	Reserved


As can be noticed, if ARP and PC5-signalling are not defined, we could save one bit of PDCP header. ARP is not necessary to be supported for SL unicast in case mechanisms such as link-local IPv6 address allocation and DHCPv4/SLAAC address allocation are used for IP address allocation as specified in TS 23.303. However, for groupcast scenario, it may still be necessary to use Address Resolution Protocol (ARP), at least if ProSe Direct communication is followed as baseline for NR. Therefore, we think that ARP should be included as part of the SL PDCP header SDU type so that header compression won’t be applied to those packets. 
Observation. IP and Address Resolution Protocol (ARP) are used for one-to-many ProSe Direct communication.
Also, for the case of PC5 signalling protocol which is used for control plane signalling over PC5, we feel that RAN2 need not wait on CT’s stage-3 specification. As long as it is clear that some PC5 signalling messages will be exchanged between the V2X UEs, it may be beneficial to differentiate them at the PDCP header level. We understand that there is an open related to whether this message will be carried using PC5-RRC for SL unicast. However, for SL groupcast case, it has to be considered independent of SL-RRC. Furthermore, even as dedicated LCIDs may be defined for each of these PC5-S messages such that it may not be multiplexed with data, carrying its SDU type information at PDCP header can support and enable corresponding treatment of the message by the RX UE before being passed to higher layer. 
Proposal 2.	ARP and PC5 Signalling SDU type fields are supported in SL PDCP header.
1.3 D/C field for groupcast/broadcast
In LTE V2X, PDCP control PDU was not necessary as it supported only broadcast traffic and thereby no D/C field was necessary to be discussed. It has been agreed already that a D/C field similar to Uu would be considered for SL PDCP to support SL unicast. 
Unless definition of a PDCP control PDU for different cast types is being considered, the FFS on D/C field for SL groupcast/broadcast could be removed. It is understandable that the PDCP control PDU for sidelink (e.g. PDCP status report) will not be applicable for SL broadcast and whether or not it is applicable for SL groupcast, a parameter D/C has to be defined for SL PDCP in general. 
Proposal 3.	RAN2 to remove the following FFS as D/C field is applicable to SL PDCP in general “FFS for the need of D/C field for groupcast and broadcast.”
1.4 Other aspects
Although PDCP control PDU support for SL unicast has been agreed, it has not been discussed widely whether it is related to PDCP status report and/or interspersed ROHC packet support. It would be beneficial to understand the type of control packets intended to be supported so that the corresponding formats can be defined. PDCP status report is generally sent upon PDCP re-establishment (during handover) applicable for AM DRBs and this aspect has not yet been discussed. For SL unicast, when the source ID is changed, it may be beneficial to perform PDCP re-establishment and we can check with SA3 for confirmation including security key change impacts. As the PDCP SN has been agreed to be maintained for all cast types, it may be possible to support any of the control PDUs. 
Proposal 4.	RAN2 to discuss the specific format of PDCP control PDU to be supported for SL unicast. 

Conclusion
In this contribution, we provide clarifications related to SL PDCP for support of NR V2X and have the following observation and proposals:
Observation. 	IP and Address Resolution Protocol (ARP) are used for one-to-many ProSe Direct communication.
Proposal 1.	SL PDCP Out-of-order delivery is supported for SL groupcast and broadcast as SLRB RX only parameter and its configuration is left to UE implementation.
Proposal 2.	ARP and PC5 Signalling SDU type fields are supported in SL PDCP header.
Proposal 3.	RAN2 to remove the following FFS as D/C field is applicable to SL PDCP in general “FFS for the need of D/C field for groupcast and broadcast.”
Proposal 4.	RAN2 to discuss the specific format of PDCP control PDU to be supported for SL unicast. 
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