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This document identifies some remaining issues regarding the relationship between the PC5-RRC connection and the PC5 unicast link, and proposes a resolution.
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Issues in TS 38.331
In discussion at RAN2#109-e, it was agreed that the PC5-RRC connection is not explicitly coupled to the PC5 unicast link, i.e. the RAN2 specifications are compatible with having multiple PC5 unicast links associated with a single PC5-RRC connection.  As discussed at the previous meeting, we understand that this is necessary for the case of IP and non-IP traffic between the same endpoints.  However, some language was left in the specification that indicates there is a unique association between the PC5-RRC connection and the PC5 unicast link:
	[bookmark: _Toc36756914][bookmark: _Toc36836455][bookmark: _Toc36843432][bookmark: _Toc37067721]5.8.1	General
NR sidelink communication consists of unicast, groupcast and broadcast. The PC5-RRC connection is a logical connection between a pair of a Source Layer-2 ID and a Destination Layer-2 ID in the AS. The PC5-RRC signalling, as specified in sub-clause 5.8.9, can be initiated after its corresponding PC5 unicast link establishment (TS 23.287 [55]). The PC5-RRC connection and the corresponding sidelink SRBs and sidelink DRBs are released when the PC5 unicast link is released as indicated by upper layers.


 
The first highlighted text is merely unclear—the most likely reading seems to be that PC5-RRC signalling can be initiated after a PC5 unicast link has been established between the endpoints, which is correct, but the wording suggests a one-to-one relationship between the PC5-RRC connection and “its corresponding PC5 unicast link”.  The second highlighted text could actually result in incorrect behaviour, since it could lead to connection release in case a pair of endpoints have two PC5 unicast links between them, and one of the two is released.  In this scenario, the text seems to suggest that the PC5-RRC connection along with the sidelink SRBs and sidelink DRBs would be released, which would leave the second PC5 unicast link still established but without any bearers for transport.
Proposal 1: Clarify in section 5.8.1 that the establishment of the PC5-RRC connection takes place when the first PC5 unicast link between the endpoints is established, and the release occurs when the last PC5 unicast link between the endpoints is released.
In addition, this case of DRB release does not appear to be accounted for in section 5.8.9.1.4.1 (the condition for SRB release is captured in section 5.8.9.1.7).  The following conditions for DRB release are considered:
· The corresponding slrb-Uu-ConfigIndex is included in sl-RadioBearerToReleaseList in sl-ConfigDedicatedNR
· No sidelink QoS flow with data indicated by upper layers is mapped to the sidelink DRB for transmission after applying SIB12/SidelinkPreconfigNR
· The corresponding slrb-PC5-ConfigIndex is included in slrb-ConfigToReleaseList in RRCReconfigurationSidelink
· No sidelink QoS flow with data is mapped to the sidelink DRB after applying RRCReconfigurationSidelink
Proposal 2: Capture in section 5.8.9.1.4.1 that the sidelink DRB is released in case release of the PC5-RRC connection is triggered.
Finally, the text on SRB release in section 5.8.9.1.7 indicates that the sidelink SRBs for PC5-S signalling are released whenever a PC5-S connection is released by upper layers.  As discussed in RAN2#109-e, the relation between PC5-S and PC5-RRC connections is in SA2 scope, and it is not correct for the RRC specification to assume that it will always be one-to-one.  This requirement should be narrowed to apply only in case the released PC5-S connection is the only PC5-S connection between the involved pair of endpoint L2IDs.
Proposal 3: Capture in section 5.8.9.1.7 that the SRBs are only released if the released PC5-S connection is the only PC5-S connection between the endpoint L2IDs.
Issues in TS 38.300
In addition to these stage 3 issues, the related text in TS 38.300 mistakenly says “There is one to one correspondence between the PC5-RRC connection and the PC5 unicast link”, and indicates that the link release procedure from TS 23.287 causes release of the PC5-RRC connection.  These misstatements should be rectified.
Proposal 4: Remove the statement in section 16.9.2.6 of TS 38.300 that the PC5-RRC connection and PC5 unicast link are in a one-to-one relationship, and clarify that the PC5-RRC connection is released only when all associated PC5 unicast links are released.
Conclusion
This document promulgated the following proposals:
Proposal 1: Clarify in section 5.8.1 that the establishment of the PC5-RRC connection takes place when the first PC5 unicast link between the endpoints is established, and the release occurs when the last PC5 unicast link between the endpoints is released.
Proposal 2: Capture in section 5.8.9.1.4.1 that the sidelink DRB is released in case release of the PC5-RRC connection is triggered.
Proposal 3: Capture in section 5.8.9.1.7 that the SRBs are only released if the released PC5-S connection is the only PC5-S connection between the endpoint L2IDs.
Proposal 4: Remove the statement in section 16.9.2.6 of TS 38.300 that the PC5-RRC connection and PC5 unicast link are in a one-to-one relationship, and clarify that the PC5-RRC connection is released only when all associated PC5 unicast links are released.
Corresponding text proposals to TS 38.331 and TS 38.300 are included below.
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Text proposal against TS 38.331
5.8.1	General
NR sidelink communication consists of unicast, groupcast and broadcast. The PC5-RRC connection is a logical connection between a pair of a Source Layer-2 ID and a Destination Layer-2 ID in the AS. The PC5-RRC signalling, as specified in sub-clause 5.8.9, can be initiated after its correspondinga PC5 unicast link is establishedment between the Source Layer-2 ID and the Destination Layer-2 ID (TS 23.287 [55]). The PC5-RRC connection and the corresponding sidelink SRBs and sidelink DRBs are released when allthe PC5 unicast links between the endpoints areis released as indicated by upper layers.
[…]
5.8.9.1.4.1	Sidelink DRB release conditions
For NR sidelink communication, a sidelink DRB release is initiated only in the following cases: 
1>	for the slrb-Uu-ConfigIndex (if any) of the sidelink DRB, if slrb-Uu-ConfigIndex is included in sl-RadioBearerToReleaseList in sl-ConfigDedicatedNR, or if no sidelink QoS flow with data indicated by upper layers is mapped to the sidelink DRB for transmission, which is (re)configured by receiving SIB12 or SidelinkPreconfigNR; and
1>	for the slrb-PC5-ConfigIndex (if any) of the sidelink DRB, if slrb-PC5-ConfigIndex is included in slrb-ConfigToReleaseList in RRCReconfigurationSidelink, or if the sidelink QoS flow mapped to the sidelink DRB, which is (re)configured by receiving RRCReconfigurationSidelink, has no data; and
1>	the corresponding PC5-RRC connection is released;
[…]
[bookmark: _Toc36756944][bookmark: _Toc36836485][bookmark: _Toc36843462][bookmark: _Toc37067751]5.8.9.1.7	Sidelink SRB release
The UE shall:
1>	if a PC5-RRC connection release for a specific destination is requested by upper layers; or
1>	if the sidelink radio link failure is detected for a specific destination:
2>	release the PDCP entity, RLC entity and the logical channel of the sidelink SRB for PC5-RRC message of the specific destination;
2>	consider the PC5-RRC connection is released for the destination.
1>	if a PC5-S transmission release for a specific destination is requested by upper layers:
2>	if the released PC5-S connection is the only PC5-S connection for the destination:
23>	release the PDCP entity, RLC entity and the logical channel of the sidelink SRB(s) for PC5-S message of the specific destination;


Text proposal against TS 38.300
16.9.2.6	RRC
The RRC sublayer provides the following services and functions over the PC5 interface:
-	Transfer of a PC5-RRC message between peer UEs;
-	Maintenance and release of a PC5-RRC connection between two UEs;
-	Detection of sidelink radio link failure for a PC5-RRC connection.
A PC5-RRC connection is a logical connection between two UEs for a pair of Source and Destination Layer-2 IDs which is considered to be established after a corresponding PC5 unicast link is established as specified in TS 23.287 [40]. There is one-to-one correspondence between the PC5-RRC connection and the PC5 unicast link. A UE may have multiple PC5-RRC connections with one or more UEs for different pairs of Source and Destination Layer-2 IDs. 
Separate PC5-RRC procedures and messages are used for a UE to transfer UE capability and sidelink configuration including SLRB configuration to the peer UE. Both peer UEs can exchange their own UE capability and sidelink configuration using separate bi-directional procedures in both sidelink directions. 
If it is not interested in sidelink transmission, if sidelink RLF on the PC5-RRC connection is declared, or if the Layer-2 link release procedure is completed for all corresponding PC5 unicast links as specified in TS 23.287 [40] or if the T400 is expired as specified in TS 38.331 [12], UE releases the PC5-RRC connection.
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