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Introduction
In this contribution, we will discuss some remaining issues about common functionality of SL SDAP, PDCP and RLC.

Discussion
SDAP
In RAN2#107bis, it has agreed in order delivery in case of remapping is achieved by using SDAP PDU with header (using end marker) for SL unicast, but whether the Rx behavior is left to UE implementation is FFS.

	RAN2#107bis Agreements on SL SDAP: 

1a: 
For NR SL unicast, in order delivery in case of remapping is achieved by using SDAP PDU with header (Using end marker).

1b:     For NR SL unicast, no enhancement for Rx behavior to be specified compared to Uu solution. FFS whether the Rx behavior is left to UE implementation.


To ensure in order delivery when PC5 QoS flow remapping, the end marker solution as in NR Uu is using. To be specific, when a PC5 QoS flow is remapped from an original SLRB to a new SLRB at Tx UE side, an End-marker control PDU is included in the original SLRB to indicate that it stops the mapping of SDAP SDU of the PC5 QoS flow indicated by PFI to this SLRB (e.g. when packets of this PC5 QoS flow are all transmitted in the buffer of the original SLRB). At Rx UE side, it shall be aware of the PC5 QoS flow remapping information, which could be achieved by the updating/changing of the PC5 QoS flow(s) to SLRB mapping on related SLRBs and the PFI presented in the SDAP header. If a PC5 QoS flow remapping is detected, to ensure in order delivery of the PC5 QoS flow to upper layer, Rx UE shall only deliver PDCP SDU of the remapped PC5 QoS flow (PFI) in the new SLRB to upper layer when an End-marker identified by the PFI is received in the original SLRB. The Rx behaviour can be left to UE implementation.
Proposal 1: Confirm that Rx behaviour to ensure in order delivery of remapped PC5 QoS flow with End-marker solution is left to UE implementation. 
PDCP
We will discuss the two left issues about PDCP.

	=>
IP and non-IP types field are needed. FFS for ARP and PC5 Signalling Protocol.

=>
For unicast, PDCP control PDU and D/C field is necessary. FFS for the need of D/C field for groupcast and broadcast.


In LTE ProSe, SDU Type in the PDCP header is used to discriminate between IP, ARP and PC5 Signalling Protocol, as cited from TS 23.303[1] as bellow. 

	-
The SDU Type field (3 bits) in the PDCP header is used to discriminate between IP, ARP and PC5 Signalling Protocol. ARP is not supported for one-to-one communication.


But in LTE V2X, only IP and Non-IP PDCP SDU types are supported over PC5, as cited from TS 23.285 [2] as below. That is, ARP SDU type is not supported for LTE V2X.
	The PC5-U stack as defined in clause 5.1.2.1 of TS 23.303 [5] is used for the V2X communication over PC5 reference point. IP and Non-IP PDCP SDU types are supported for the V2X communication over PC5.

For IP PDCP SDU type, only IPv6 is supported. The IP address allocation and configuration are as defined in clause 4.5.1.

The Non-IP PDCP SDU contains a Non-IP Type header, which indicates the V2X message family used by the application layer, e.g. IEEE 1609 family's WSMP [13], ISO defined FNTP [14], etc.


When it comes to NR V2X, as mentioned in TS 23.287[3], it is clearly mentioned that only IP and Non-IP PDCP SDU type are supported, the same as in LTE V2X.

	-
V2X messages are exchanged between UEs over PC5 user plane.

-
Both IP based and non-IP based V2X messages are supported over PC5 reference point.

-
For IP based V2X messages, only IPv6 is used. IPv4 is not supported. 

......
IP and Non-IP PDCP SDU types are supported for the V2X communication over PC5.


According to SA2, ARP is not supported for NR V2X communication over PC5. Therefore, ARP is not considered as one SDU type in the PDCP header.
Proposal 2: ARP is not considered as one SDU type in the PDCP header for NR V2X communication.
In LTE ProSe one-to-one communication, PC5-S messages are transmitted in STCH, carried by different LCIDs from normal SL data. PC5 Signalling is necessary as one of the SDU types in user plane PDCP Data PDU to differentiate PC5-S messages from other types of user plane data, so that the Rx UE can deliver different types of PDCP SDUs to appropriate upper layer. However, for PC5-S messages in NR V2X, during RAN2#107bis meeting, it has agreed that the Sidelink Control Channel (SCCH) is used to carry PC5-S signaling. The SL-SRB carrying PC5-S signaling is separated from the SL-SRB carrying PC5-RRC messages. That is, PC5-S signallings are transmitted as control plane PDCP Data PDU. As aforementioned, SDU type is used in user plane PDCP Data PDU. Therefore, PC5-S is not necessary to be one of the SDU types in user plane PDCP Data PDU.

Proposal 3: Since PC5-S signallings are transmitted via SL-SRB as control plane PDCP Data PDU, PC5-S is not necessary to be one of the SDU types in user plane PDCP Data PDU.
In RAN2#107bis, it has agreed that PC5-S is located on top of PDCP/RLC/MAC/PHY. Another issue is, for the separate SL-SRBs used to carry PC5-S messages and PC5 RRC messages, the Rx UE should recognize whether a PDCP PDU/SDU carries PC5-S messages or PC5 RRC messages so that to deliver the PDCP SDU to V2X layer or RRC layer. To achieve this, LCID values used for PC5-S messages and for PC5 RRC messages can be specified as fix values, e.g. LCID x1(to x2) are used for PC5-S messages and LCID y1(to y2) are used for PC5 RRC messages. Based on the specified LCID values, Rx UE can recognize a PDCP PDU carries PC5-S messages or PC5 RRC messages and then deliver the PDCP SDU to corresponding upper layer.

Proposal 4: It is suggested to specify separate ID space of LCID values used for PC5-S messages and for PC5 RRC messages.
It is known that the D/C field in PDCP header is necessary only when PDCP control PDU is also supported besides PDCP data PDU. In NR Uu, there are two kinds of PDCP control PDU, i.e. PDCP status report and ROHC feedback. PDCP status report is not considered over PC5. As to ROHC feedback, it can be supported only for RLC AM and bi-directional RLC UM DRB. It has agreed that for NR SL groupcast and broadcast, RLC AM is not supported and only uni-directional RLC UM SLRB is supported (i.e. no support of bi-directional RLC UM SLRB). That is, ROHC feedback is not supported for NR SL groupcast and broadcast. So, D/C field and PDCP control PDU are not need for NR SL groupcast and broadcast.
Proposal 5: D/C field in PDCP header is not necessary for NR SL groupcast and broadcast.
RLC
In RAN2#107 meeting, SL RLC was discussed and there is a FFS on the need of RLC reestablishment. We will discuss this left issue in the following.
	RAN2#107 agreement:
RLC functionalities defined for NR Uu are reused for SL RLC design. FFS on the need of RLC reestablishment.


As we know, in Uu interface, RLC re-establishment of a radio bearer is occurred mainly when the security key of the associated radio bearer is changed or the bearer type is changed in MR-DC scenario. Bearer type change is not considered in PC5 interface. As to AS security, in the RAN2#107 meeting, RAN2 had send an LS to SA3 to ask for the support of AS ciphering/deciphering for data and AS integrity protection/verification for SL unicast/groupcast data. SA3 responses with a reply LS[4]. From SA3’s perspective, in principle, all messages should be protected except those needed for either security set-up or that are needed to be sent before security set-up and once security is established all message shall be protected. And SA3 assumed that PC5-RRC signalling for AS-layer configuration shall only be sent after security has been associated. According to SA3’s reply, the security set-up may be performed during PC5-S link setup procedure as legacy ProSe one-to-one communication security association. Once security is established, all messages including PC5-RRC messages and data transmission are protected.
	SA3 has been discussing the protection of PC5-S and PC5-RRC messages for NR Unicast and have made some assumptions on the needed protection for messages. SA3 would like to check these assumptions with RAN2, SA2 and CT1 in order to make further progress on their work. 

SA3 want to have the principle, all messages should be protected except those needed for either security set-up or that are needed to be sent before security set-up and once security is established all message shall be sent protected. 

For the PC5-RRC messages, SA3 have made the following assumption:

Assumption 1: The PC5-RRC signalling for AS-layer configuration shall only be sent after security has been established.
RAN2 are asked to inform SA3 if they disagree with the above assumption.  


Based on SA3’s reply, additional AS layer mechanism for AS security is not necessary. That is, RLC re-establishment due to the change of AS security key is not existed for sidelink. Since no scenario is identified may cause SL RLC re-establishment, it is suggested that RLC re-establishment is not considered for sidelink (including broadcast/groupcast/ unicast at Tx side and Rx side).
Proposal 6: Since no scenario is identified may cause SL RLC re-establishment, it is suggested that RLC re-establishment is not considered for sidelink, including broadcast/groupcast/unicast at Tx side and Rx side.
Conclusion
In this contribution, some left issues on SL SDAP, PDCP and RLC were discussed. And we have the following observations and proposals:

Proposal 1: Confirm that Rx behaviour to ensure in order delivery of remapped PC5 QoS flow with End-marker solution is left to UE implementation. 
Proposal 2: ARP is not considered as one SDU type in the PDCP header for NR V2X communication.
Proposal 3: Since PC5-S signallings are transmitted via SL-SRB as control plane PDCP Data PDU, PC5-S is not necessary to be one of the SDU types in user plane PDCP Data PDU.
Proposal 4: It is suggested to specify separate ID space of LCID values used for PC5-S messages and for PC5 RRC messages.
Proposal 5: D/C field in PDCP header is not necessary for NR SL groupcast and broadcast.
Proposal 6: Since no scenario is identified may cause SL RLC re-establishment, it is suggested that RLC re-establishment is not considered for sidelink, including broadcast/groupcast/unicast at Tx side and Rx side.
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