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In the RAN2#105bis meeting, RAN2 established an understanding that PC5-RRC connection is needed to setup a SL UE context. However, there are at least two different requirements for identifying a peer UE in PC5 communication:
a) For distributing PSFCH resources among the receiver UEs
b) For performing MAC TB multiplexing, RLM and some other procedures like Capability sharing and some others (like Beam procedures) in future – towards a physical UE that may terminate more than one L2 ID(s) 

Further, RAN2 needs to discuss which RRC procedures need to be supported and others that don’t.
This document, intends to progress all these aspects.
2 Discussion: 
Distribution of PSFCH resources
RAN1 sent an LS to SA2 to indicate that an Upper layer identity is required to distribute feedback resources for a data transmission (PSSCH) in [1]. This requires that each of the receiver UEs in a group have knowledge of a Group Internal Identity (GII). The GII can be distributed by the group leader or by a transmitter. However, to avoid each transmitter requiring to allocate a GII to all receiver UEs prior to transmission, a common allocation of the GII needs to be done whereby the GII is known to each of the group member. The distribution of PSFCH resources can then be done using another Groupcast massage or could be linked (serially to the GIIs) to the PSSCH resources by using some kind of offset. The former (a Groupcast message) would basically look something like below table:
	Group Internal Identity
	PSFCH resource details

	GII_1
	PSFCH resource_1

	GII_1
	PSFCH resource_1

	…
	…

	GII_N
	PSFCH resource_N



However, since the RAN1 LS should be answered by SA2, we can wait until more details are available from them.
PC5-S Link
For performing MAC TB multiplexing, RLM and some other procedures like Capability sharing and some others (like Beam procedures) in future – towards a physical UE that may terminate more than one L2 ID(s).

A PC5-S link is established for each service/ application. These applications do not coordinate with each other and are even developed by different bodies/ organization [an example in Annex A]. As a result, the layer 2 IDs for source as well as for destination can vary from V2X message (application) to another V2X message (application); and therefore, it is not possible to identify from the layer 2 IDs if the message is sent to the same target UE. Similarly, the receiver would not know if the received messages (with different source L2 ID) are coming from the same physical transmitter UE.

The unicast mode supports per-flow QoS model. During the unicast link establishment, each UE self-assign PC5 Link Identifier and associate the PC5 Link Identifier with the Unicast Link Profile for the established unicast link. The PC5 Link Identifier is a unique value within the UE. The Unicast Link Profile identified by PC5 Link Identifier includes application layer identifier and Layer-2 ID of UE A, application layer identifier and Layer-2 ID of UE B and a set of PC5 QoS Flow Identifier(s) (PFI(s)). Each PFI is associated with QoS parameters (i.e. PQI and optionally Range). The UE uses PFI to indicate the PC5 QoS flow to AS layer, therefore AS layer identifies the corresponding PC5 QoS flow. The UE uses PC5 Link Identifier to indicate the PC5 unicast link to V2X Application layer, therefore V2X Application layer identifies the corresponding PC5 unicast link even if there are more than one unicast link associated with one service type (e.g. the UE establishes multiple unicast links with multiple UEs for a same service type).


Figure 1: unicast link establishment over PC5 reference point

3 Identification of PC5 RRC
Next, how to identify a PC5 RRC Unicast connection between a pair of UEs that may have one or more Unicast Link connection (form one or more V2X services) between them. First of all, SA2 has (not very clearly/ directly) indicated that PC5 link identifier can’t be used to identify together all PC5-S connections together between same pair of UEs in [2]. A PC5 RRC identification needs therefore to be created that can act as a single unicast link for multiple V2X services between the same pair of source and destination UEs.
Source creates (self-assigns) a random number of say 16 bits (Called ULI-x) to create an identification of the Unicast link and sends it to the target along with metadata containing a list of existing ULIs. The metadata includes all the ULIs  (say ULI-a, ULI-b, ….) and the target verifies if it identifies one of the received ULIs. If yes, the same ULI (say ULI-a) is used for the second session as well. If not, ULI-x is adopted by the target and indicates acceptance back to the source. Both source and target update their metadata accordingly (i.e. either adding the new session Id related L2 source and destination IDs to ULI-a; or, by creating a new context with ULI-x for newly created session and adding L2 source and destination IDs). In the latter case, ULI-x is passed on to Access Stratum – and Access Stratum creates a PC5-RNTI based on this. This could be done by either adopting the entire ULI (ULI-x in current example), adopting part of it (say 8 MSB bits) and appending 8 randomly generated bits or even by only generating the PC5-RNTI with 16 randomly generated bits. 
16 bits are just taken as an example assuming that a multiple of maximum MCR (Minimum Communication Range of 1000m) is almost like an average cell size; but RAN2 may agree on any other bit length. The length of the identities must be sufficient to minimize the probability of any two UEs (from a large set of UEs in a dense traffic situation) generating the same random identity. If collision happens i.e. more than one transmitter UE concurrently use the same randomly generated identity towards the same destination UE, the Upper layers of any of the involved UEs (the transmitter UE(s) and/ or receiver UE) shall detect that the received V2X message is not intended for them e.g. based on Station Id, temporary UE identity, application Id or something similar. Therefore, a rare collision could be handled in the upper layers.
The PC5-RNTI is carried in each of the PC5-RRC message and the target responds back with PC5-RRC message including the same PC5-RNTI. Part of (or entire) PC5-RNTI can also be used at the physical layer (e.g. in SCI) for enabling filtering at the target UEs.
Proposal 1: RAN2 can decide if a PC5 RNTI is derived standalone in Access Stratum or based on upper layer identity like ULI or PLI. If latter, RAN2 needs to liaise with SA2.
Proposal 2: The PC5 RNTI is carried in each control plane message.
Proposal 3: check with RAN1 to see if they see value in including a PC5 RNTI (or a part of it), once the same becomes available, instead of truncated destination Id. 
4 RRC Connection Establishment on PC5 Required for Unicast?
If possible for PC5 interface we should have a light PC5 RRC “signaling exchanges” within a SL UE context identified by a PC5 RNTI. There may not be a need for establishing a RRC Connection. Since RRC Connection establishment comes with a lot of other implication like RRM, RLF-Reestablishment, mobility, release etc., besides allocating a C-RNTI (or similar) we need to examine which of these procedures are actually required for PC5.
The main reason to not have a RRC Connection even in Unicast (RRC Connections in groupcast is already out) is that this is not necessary since RRC signaling messages can be exchanged without having established RRC Connection apriori e.g. by using a default PC5 SRB configuration; let us call this SRB-PC5 for now. Also, there is neither a necessity nor possibility to terminate NG connection. If there is no RRC Connection Establishment, there is no maintenance (e.g. RRM) and release function required.
The PC5 RNTI may be explicitly or implicitly released by the peer UEs, RAN2 can further discuss this.
Proposal 4: RAN2 agrees that there is no RRC Connection establishment/ maintenance/ release required on PC5 interface.
Proposal 5: A specified default SRB (SRB-PC5) configuration should be used by all NR V2X UEs to send and receive RRC messages.
5 RRC procedures
As agreed in RAN2#104, information exchange for UE capability, Radio/Bearer configuration, PHY information/ configuration (e.g. HARQ, HARQ feedback resources, CSI configuration) need to be supported on PC5. The default SRB-PC5 can be used for this purpose.

Proposal 6: RRC Procedures to exchange UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. HARQ, HARQ feedback resources, CSI configuration) are performed using the default SRB-PC5.
Further, in absence of NG connection Paging does not make sense. Also, security is not easy to achieve (unless SA3 says something on the contrary) on PC5 in the absence of shared key between any two V2X UEs. RRM can be avoided since the mobility does not need to be initiated by a “central” V2X UE; there’s no such “central” UE from the AS perspective i.e. group leader is a higher layer feature transparent to the AS.
Proposal 7: Following additional Uu RRC procedures are not supported on PC5 at least in Rel. 16 work:
· Paging
· Security
· RRM including L3 measurement configuration, reporting and Handover

On the other hand, broadcast of system information: including at least the SL bandwidth, frame/subframe number, and synchronization information are required to be supported by certain UEs. This can be useful to ask RAN2 for confirmation. 

Discovery procedure was agreed as upper layer procedure in RAN2#103b meeting as follows:
5:	For unicast/groupcast in NR sidelink, discovery procedure and related messages are up to upper layers.
It is not clear if upper layer discovery can really inform AS of the peer/ member UE(s) in the “vicinity” since the upper layer discovery can’t be radio oriented in real time (they are likely based on the V2X UE registering for a V2X application at some point in time in the past). So, there has to be some form of discovery at the AS level as well and it is already clear that there will be no physical layer discovery. So, RRC based discovery in only remaining possibility. In addition, AS level discovery will help in a number of things e.g. for HARQ feedback option 1 (common NACK resources), option 2 (receiver specific Ack/ NACK resources) is specified or in estimation of resource allocation (if Mode 2d comes in a future release) etc.

Therefore, since no Physical layer discovery is available in NR V2X, it is useful for discovery of member UEs (in groupcast) and peer UE (in Unicast) using RRC signaling.

Proposal 8: Following RRC procedures are supported on PC5:
· Broadcast of system information (include the SL bandwidth, frame/subframe number, and synchronization information)
· RLM/RLF
· Discovery of member UEs (in groupcast) and peer UE (in Unicast)

RRC State
The proponents do not see any reason to have the RRC states especially RRC Connected and RRC Inactive defined for a UE with respect to PC5 connection.
Proposal 9: RRC states are not defined for a UE with respect to PC5 connection.
6 Conclusions
This document discussed PC5-S link establishment, their relationship with one other and checked if an RRC connection can be used with a corresponding PC5 identifier on RRC (PC5 RNTI), also if an RRC Connection on PC5 is required, as well as what RRC procedures and functions are required on PC5 and how this can be accomplished for NR V2X WI. Following proposals are made:
Proposal 1: RAN2 can decide if a PC5 RNTI is derived standalone in Access Stratum or based on upper layer identity like ULI or PLI. If latter, RAN2 needs to liaise with SA2.
Proposal 2: The PC5 RNTI is carried in each control plane message.
Proposal 3: check with RAN1 to see if they see value in including a PC5 RNTI (or a part of it), once the same becomes available, instead of truncated destination IdProposal 1: RAN2 agrees that there is no RRC Connection establishment/ maintenance/ release required on PC5 interface.
Proposal 4: RAN2 agrees that there is no RRC Connection establishment/ maintenance/ release required on PC5 interface.
Proposal 5: A specified default SRB (SRB-PC5) configuration should be used by all NR V2X UEs to send and receive RRC messages.
Proposal 6: RRC Procedures to exchange UE capability, Radio/Bearer configuration, PHY information/configuration (e.g. e.g. HARQ feedback resources, CSI configuration) are performed using the default SRB-PC5.
Proposal 7: Following Uu RRC procedures are not supported on PC5 at least in Rel. 16 work:
· Paging
· Security
· RRM including L3 measurement configuration, reporting and Handover

Proposal 8: Following RRC procedures are supported on PC5:
· Broadcast of system information (include the SL bandwidth, frame/subframe number, and synchronization information)
· RLM
· Discovery of member UEs (in groupcast) and peer UE (in Unicast)

Proposal 9: RRC states are not defined for a UE with respect to PC5 connection.
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Figure 2: Procedure to use existing unicast link for multiple V2X services
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