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This document identifies a potential issue in the conclusions of RAN2#107bis, related to the scope of the PC5-RRC connection concept.  This issue has repercussions for SLRB management and identification as well as the model of the connection concept itself.
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Relation between connection concepts
At RAN2#107bis, RAN2 concluded that “The PC5-RRC connection is a logical connection between a pair of source and destination L2IDs”, and indicated in an LS to RAN1 (Cc: SA2) ([1]) that “there can be multiple PC5-RRC connections between a pair of UEs, and each PC5-RRC connection can have a different pair of source/destination L2 IDs.”  This conclusion seems unambiguous: Each pair of L2IDs has its own PC5-RRC connection.
However, at the same meeting, RAN2 concluded that “For a pair of UEs performing unicast communication, the PC5-S connections and the PC5-RRC connections are 1-to-1 mapping, i.e. each PC5-S connection is associated with a PC5-RRC connection (regardless of whether they are for the same UE or not).”  This conclusion also seems unambiguous: Each PC5-S connection has its own PC5-RRC connection.
Our inference based on a reading of [3] is that these two conclusions are in conflict.  Specifically, we interpret that the same pair of L2IDs may have multiple PC5-S connections between them.  It is clear that each PC5-S connection is associated with a separate PC5 unicast link (see [3], section 6.3.3.1), and that a pair of source and destination application layer IDs can have multiple PC5 unicast links between them, specifically one link for IP traffic and another for non-IP traffic (see [3], section 5.2.1.4):
	When the Application layer in the UE initiates data transfer for a V2X service type which requires unicast mode of communication over PC5 reference point:
-	the UE shall reuse an existing PC5 unicast link if the pair of peer Application Layer IDs and the network layer protocol of this PC5 unicast link are identical to those required by the application layer in the UE for this V2X service, and modify the existing PC5 unicast link to add this V2X service type as specified in clause 6.3.3.4; otherwise
-	the UE shall trigger the establishment of a new PC5 unicast link as specified in clause 6.3.3.1.



In the same section, the profile associated with a PC5 unicast link is described as including the L2IDs and ALIDs of the endpoints, along with the network layer protocol:
	For every PC5 unicast link, a UE self-assigns a distinct PC5 Link Identifier that uniquely identifies the PC5 unicast link in the UE for the lifetime of the PC5 unicast link. Each PC5 unicast link is associated with a Unicast Link Profile which includes:
-	V2X service type(s) (e.g. PSID(s) or ITS-AID(s)); and
-	Application Layer ID and Layer-2 ID of UE A; and
-	Application Layer ID and Layer-2 ID of UE B; and
-	network layer protocol used on the PC5 unicast link; and
-	for each V2X service type, a set of PC5 QoS Flow Identifier(s) (PFI(s)). Each PFI is associated with QoS parameters (i.e. PQI).



This clearly means that IP and non-IP traffic require different PC5 unicast links, and can be read to suggest that UE A and UE B can have multiple PC5 unicast links with the same L2IDs and different network layer protocol (since the protocol differentiates the link profiles).  However, [3] is not absolutely explicit on this point and we submit that it may be useful to clarify the usage of the PC5 unicast link with SA2.
Proposal 1: Ask SA2 to clarify if a given pair of source and destination L2IDs can have multiple PC5 unicast links between them.
Observation 1: If SA2 confirm that a pair of L2IDs can have multiple PC5 unicast links, the conclusions of RAN2#107bis regarding the scope of the PC5-RRC connection are internally inconsistent.
We understand that there is no particular value to having multiple PC5-RRC connections between the same pair of L2IDs, and that the first agreement best matches the original RAN2 intention.  We therefore propose to align to the first agreement and revert the second if necessary.  This is consistent with the LS that was sent to other groups.  However, it has impact to the running CR in [2], which currently states in section 5.X.1 that “One PC5-RRC connection is corresponding to one PC5 unicast link”.
Proposal 2: RAN2 confirms that there is one PC5-RRC connection between a pair of L2IDs, potentially encompassing multiple PC5-S connections (pending SA2 confirmation).
Proposal 3: The running RRC CR for V2X is updated to indicate that one PC5-RRC connection is corresponding to one pair of source and destination L2IDs.
Link setup and SLRB management
At setup of a unicast link (PC5-S and PC5-RRC connection establishment), the involved UEs exchange PC5-S signalling to establish the link, and the needed SLRBs are set up by PC5-RRC signalling, as shown in Figure 1.


Figure 1: Setup of a PC5 unicast link
It is not explicit in the RAN2 conclusions what the scope of a single SLRB is: Does it relate to the entire PC5-RRC connection (all PC5 unicast links), or to a specific PC5-S connection/PC5 unicast link within the PC5-RRC connection?  By analogy with Uu, one would expect the latter; the PC5 unicast link is the equivalent of a PDU session on Uu, where a DRB is associated with a particular PDU session via the SDAP-Config.  We propose to capture a similar structure for the SLRBs in relation to the PC5 unicast link.
Proposal 4: A single SLRB is associated with a particular PC5 unicast link.
In the current version of [2], there is no explicit linkage between the SLRBs set up in the RRCReconfigurationSidelink and the PC5 unicast link (equiv. PC5-S connection); that is, the UE is not informed directly of whether the reconfiguration message actually relates to the unicast link that was just set up.  Nothing prevents the following scenario:
1. UE A sets up unicast link 1 with UE B
2. UE A configures SLRBs for link 1
3. UE A sets up unicast link 2 with UE B
4. UE A configures additional SLRBs for link 1
5. UE A configures SLRBs for link 2
In this situation, UE B would experience confusion at steps 4 and 5: With which unicast link should it associate the new SLRBs?  A partial answer is provided by the L2IDs of the involved UEs—if there is a unique link between any pair of L2IDs, there is no ambiguity.  However, if the L2IDs remain the same for steps 1-5, the SLRBs cannot be unambiguously associated with the PC5 unicast links.
Observation 2: If a pair of L2IDs have multiple PC5 unicast links between them, PC5-RRC does not identify which link an SLRB should be associated with.
Accordingly, we suggest that it is preferable to indicate the associated network protocol when the SLRB is set up, allowing the UE to associate the SLRB unambiguously to a PC5 unicast link at setup time.  Note that this association could be maintained by signalling the network protocol, but not by indicating the PC5 unicast link ID itself, since the latter is self-assigned by the UE and not shared between the two UEs on a link ([3], section 5.2.1.4).
Observation 3: The PC5 unicast link ID is local to the UE and not shared over the air.
Proposal 5: If SA2 indicate that the same L2IDs can have multiple PC5 unicast links, RAN2 commit to signal the associated network protocol when the SLRB is set up (e.g. as part of SLRB-Config-r16).
Traffic identification on the user plane
The issue of the previous section also matters for reception of user-plane traffic.  The receiving UE must be able to associate received packets with the correct PC5 unicast link, so that it can indicate the link ID to the V2X layer ([3], section 6.3.3.1, step 6).  It is clear that the receiving UE can know the involved L2IDs, so the UE behaviour depends on the structure of the link:
· If SA2 indicate that the PC5 unicast link is unique between the L2IDs, the PC5 unicast link is uniquely identified by the L2IDs and there is no problem.
· If SA2 indicate that the same L2IDs can have one PC5 unicast link for IP traffic and another for non-IP traffic, then the receiving UE needs additional information to determine which link a received packet belongs to.
Observation 4: If the same L2IDs can have multiple PC5 unicast links, the receiving UE needs to identify at least the network protocol of each received packet in order to indicate the corresponding PC5 unicast link ID to the V2X layer.
For handling of user-plane traffic, the PDCP SDU type differentiates between IP and non-IP traffic.  This means that if the unicast links differ only by network protocol, the UE can identify the relevant link based on the L2IDs and the PDCP SDU type.
Observation 5: The receiving UE can identify whether received traffic is IP or non-IP based on the PDCP SDU type field.
Considering observations 4 and 5, we understand that no action is needed for the handling of user plane traffic (unless SA2 indicate that a pair of L2IDs can have multiple PC5 unicast links with the same network protocol, which in our reading seems unlikely).
Proposal 6: RAN2 understanding is that the receiving UE can identify the related PC5 unicast link for a received packet with no changes to the current running CRs (even if there are multiple PC5 unicast links between the same L2IDs).
Conclusion
This document promulgated the following proposals:
Proposal 1: Ask SA2 to clarify if a given pair of source and destination L2IDs can have multiple PC5 unicast links between them.
Proposal 2: RAN2 confirms that there is one PC5-RRC connection between a pair of L2IDs, potentially encompassing multiple PC5-S connections (pending SA2 confirmation).
Proposal 3: The running RRC CR for V2X is updated to indicate that one PC5-RRC connection is corresponding to one pair of source and destination L2IDs.
Proposal 4: A single SLRB is associated with a particular PC5 unicast link.
Proposal 5: If SA2 indicate that the same L2IDs can have multiple PC5 unicast links, RAN2 commit to signal the associated network protocol when the SLRB is set up (e.g. as part of SLRB-Config-r16).
Proposal 6: RAN2 understanding is that the receiving UE can identify the related PC5 unicast link for a received packet with no changes to the current running CRs (even if there are multiple PC5 unicast links between the same L2IDs).
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