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This document summarises the status of RLM in V2X with NR sidelink, and contains a text proposal to capture the status in TS 38.300.
[bookmark: OLE_LINK41][bookmark: OLE_LINK24][bookmark: OLE_LINK17][bookmark: OLE_LINK16]Discussion
RLM on the Tx side
RLM by the transmit UE is currently understood to comprise monitoring for RLC reaching the maximum number of retransmissions (this is already captured in the running CR to 38.331).  No other mechanism has been agreed thus far.  RAN1 are currently discussing possible mechanisms for the Tx UE, including potential use of IS/OOS indications (this might mean, e.g., an OOS indication from lower layers when a sufficient number of HARQ retransmissions go unacknowledged).  It seems that the only behaviour that can currently be captured is related to the maximum number of RLC retransmissions.
RLM on the Rx side
The RAN2 assumption up to this point has seemingly been that the Rx UE would operate a procedure similar to RLF detection on the Uu interface, i.e., a timer similar to T310 is started upon detection of an out-of-sync condition in lower layers, and if the timer expires without link recovery, RLF is declared.  This is strongly suggested by the existing agreement from RAN2#107bis “A new timer (e.g., similar to T310) is specified for SL RLF handling (pending RAN1/RAN4 progresses on the topic).”
However, RAN1 effectively concluded in RAN1#98bis that there is no IS/OOS indication at the Rx UE.  From the agreements documented in [1] and reported in [2]:
	Agreements:
· When the Rx UE received a signal associated with the unicast link, no support of IS/OOS indication to upper layer at the Rx UE
· When the Rx UE received no signal associated with the unicast link during an RLM indication period, no indication to upper layer at the Rx UE



RAN1 indicated that they are still discussing the possibility of IS/OOS indications for the Tx UE.  We understand that this means there is no currently agreed mechanism for RLF detection at the Rx UE, and in particular no identified role for the “T310-like” timer.  The timer could be reintroduced if RAN1 conclude that there is a role for lower-layer indications on the Tx side (for instance, counting instances of missed HARQ feedback within a time window).
Proposal 1: The agreement to have a T310-like timer is suspended, pending RAN1 decisions on the use of lower-layer indications on the Tx side.
Documentation in stage 2
Proposal 1 and the RAN1 agreement represent a significant divergence from the model used on Uu, and it seems worth documenting the RLM approach at the stage 2 level for clarity.  The Tx-side mechanism for declaring RLF in response to the maximum number of RLC retransmissions is already captured in the draft stage 3 running CR in [3], but the current stage 2 running CR in [4] does not describe the RLM mechanism except to mention it as a function of the RRC layer.
It is also a significant difference from the Uu model that there can be multiple PC5-RRC connections.  We understand that each PC5-RRC connection is monitored for RLF separately; that is, even if a pair of UEs have multiple PC5-RRC connections between them, L3 is not necessarily aware that they belong to the same UEs, and each connection lives or dies according to its own RLM evaluation.  This may lead to one connection failing while another one to the same UE is still active (e.g. due to interference on specific resources that happens to affect only one of the connections); more likely, it means that in the presence of link degradation (e.g. the UEs moving apart or an obstruction coming between them), the connections will fail one by one in relatively quick succession.  In any case there is no interaction between the RLM mechanisms for different PC5-RRC connections, and this should also be captured in stage 2.
Proposal 2: Capture in TS 38.300 a description of the agreed radio link monitoring mechanism by the Tx UE, including the observation that there is no monitoring by the Rx UE and the independence of RLM on different PC5-RRC connections.
A TP against the running CR in [4] is provided in section 5, modelled on the description of RLF for Uu in 38.300.
Proposal 3: Adopt the attached text proposal towards TS 38.300.
Conclusion
This document contained the following proposals:
Proposal 1: The agreement to have a T310-like timer is suspended, pending RAN1 decisions on the use of lower-layer indications on the Tx side.
Proposal 2: Capture in TS 38.300 a description of the agreed radio link monitoring mechanism by the Tx UE, including the observation that there is no monitoring by the Rx UE and the independence of RLM on different PC5-RRC connections.
Proposal 3: Adopt the attached text proposal towards TS 38.300.
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Text Proposal
16.x.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 of a sidelink AS context related to a PC5-RRC connection between two UEs;
-	Detection of sidelink radio link failure for a PC5-RRC connection.
Separate PC5-RRC procedures and messages are used to transfer UE capability and AS-layer configuration including SLRB configuration of the peer UE. Both peer UEs can exchange their own UE capability and AS-layer configuration using separate bi-directional procedures in both sidelink directions.
Editor’s Note: FFS on whether the two messages can be transmitted together in the same MAC PDU.
A PC5-RRC connection is a logical connection between two UEs for a pair of Source and Destination Layer-2 IDs. Each of the PC5-RRC connections is used to establish a sidelink AS context after a corresponding PC5-S unicast link is established as specified in TS 23.287 [xx]. There is one-to-one correspondence between the PC5-RRC connection and the PC5-S 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. If the UE receives a PC5-RRC message from the peer UE, the UE can store at least sidelink related UE capability information from the PC5-RRC message as a sidelink AS context for the PC5-RRC connection. 
Radio Link Monitoring (RLM) for a PC5-RRC connection on the sidelink is performed by the transmitting UE; the receiving UE does not perform RLM.  RLM is per PC5-RRC connection; that is, even if two UEs have multiple PC5-RRC connections between them, the radio conditions are monitored separately for each PC5-RRC connection.  The UE declares Radio Link Failure (RLF) when one of the following criteria is met:
· RLC failure.
After RLF is declared, the UE considers the PC5-RRC connection as released and sends an indication to upper layers.
Editor’s Note: FFS whether there are additional criteria for RLF.
Editor’s Note: FFS whether AS configuration information can be also stored in SL UE context.
Editor’s Note: FFS on whether a one-ot-many PC5-RRC message can be supported for groupcast.
Editor’s Note: FFS on whether a one-ot-many PC5-RRC message can be supported for groupcast.
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