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Introduction
During RAN2#119bis meeting, the following agreements were reached:
Agreements:
Proposal 1.1 (modified):		In UE-to-UE relay, the remote/relay UE in RRC_IDLE/RRC_INACTIVE or OOC can acquire discovery configuration as in Rel17 (i.e., cell-specific configuration/preconfiguration).  FFS if any restrictions specific to UE-to-UE relay are introduced for in-coverage UE in RRC_CONNECTED.   
Proposal 2.1:		Protocol stack for U2N Relay discovery is re-used for U2U Relay Discovery 
Proposal 2.2:		U2U Relay re-uses SL-SRB4 (with associated PDCP, RLC procedures and configuration) to carry discovery messages 
Proposal 4.1:		Both shared and dedicated resource pool can be used for U2U discovery transmission and Rel-17 pool selection principle is re-used. 
Proposal 5.1:		SL-RSRP and SD-RSRP can be used for relay selection/reselection criteria.  FFS when each of the two quantities are used and whether to re-use the criteria in Rel17.
Proposal 7.1a:       Relay selection triggers include at least 1) Upper layer trigger; 2) PC5 signal strength conditions.  RAN2 further discuss details for trigger 2). 
Proposal 7.1b (modified):       Relay reselection triggers include at least 1) Upper layer trigger; 2) PC5-RLF detection at the remote UE; 3) PC5-RLF indication received from the relay; 4) PC5 signal strength conditions; 5) PC5 link release message from relay to remote.  RAN2 further discuss details for trigger 4), potentially including T400 expiry.  FFS if some of the conditions could be indicated to upper layer instead of directly causing reselection.
RAN2 will strive to simplify the gNB involvement in U2U-relay-specific operation as compared to the U2N case.  Details are FFS, including whether some gNB control is needed for the in-coverage scenario and how/whether the gNB involvement can be simplified compared to U2N.
Rel17 SI assumptions on RRC state and coverage scenarios can be re-used.
Proposal 2.3a [20/20]:    Discovery message transmission at the remote UE is conditioned on at least upper layer indication.
 
In this contribution, we consider the some of the remaining issues that need to be addressed for U2U operation, including issues related to discovery and U2N vs U2U relaying.
Discussion 
During RAN2# 119bis, several issues related to U2U discovery and communications were discussed in email [1], but majority of the proposals were not treated during online discussions.  These issues are further discussed in the subsequent sections.

2.1.	U2U discovery  
For the U2U scenarios where the candidate relay UE is in coverage, it may be assumed that the gNB would have the option to indicate whether U2U discovery is supported in SIB12, similar to L3 relay discovery UE and non-relay discovery. It may be further assumed that unlike U2N L2 relay support indication in SIB12, there is no need to indicate U2U L2 relay support since the gNB does not keep the source UE’s context; therefore, U2U relay is similar to U2N L3 relay from this perspective, and this should be applicable to relay UE’s in any RRC state as there should be no requirement for U2U relay UE to be in RRC CONN to operate U2U relay. RAN2 has already agreed that “Both shared and dedicated resource pool can be used for U2U discovery transmission and Rel-17 pool selection principle is re-used”. Therefore, if the gNB does not support U2U discovery, it should be assumed that in-coverage UEs would not be allowed to use Mode 2 resource pool for discovery.
Proposal 1	For U2U relay, SIB12 should indicate whether U2U relay discovery is supported.
With respect to the conditions that would be used by the relay UE and the remote UE to transmit discovery, it is already agreed in the last meeting that “Discovery message transmission at the remote UE is conditioned on at least upper layer indication”. Therefore, RAN2 should consider whether other conditions should also be used for discovery transmissions.  If we assume the relay UE transmits Model A discovery (since Model B discovery will be dependent on reception of discovery query from the remote UE), the additional conditions that should be considered should be related to the ability for the relay UE to reach one or more destinations UEs.
Observation 1	In addition to upper layer indication, other conditions used by the relay UE to transmit discovery should be indicative of destination UEs that is reachable by the relay UE.
One of the conditions for the relay UE to transmit Model A discovery that best meet the description from Observation 1, is the availability of reachable destination UEs (or neighbour list), without which the remote UE would have no way of knowing whether the destination UE is reachable. It may be further considered whether the neighbor list should be non-empty before the relay UE transmits discovery. 
The other condition that meets the description of Observation 1 is the channel condition (SD-RSRP or SL-RSRP) between the relay UE and the destination UE(s). The destination UE is not stationary, and it is not yet clear whether U2U service continuity can be supported or how well it would work compared to U2N relay.  Although, it may still be fine to allow the source UE to select any one of the available relay UEs, there should be sufficient information for the source UE to select a relay UE with better overall connection to the destination relay UE.  
Proposal 2	The conditions for U2U relay UE to transmit Model A discovery should include a list of reachable destination UEs (i.e., neighbour list) along with the channel conditions between the relay UE and each of the destination UEs.
Another issue that need to be addressed for U2U discovery is whether an in-coverage relay UE is allowed to transmit both U2N discovery and U2U discovery assuming the respective discovery transmit criteria and upper layer authorization is satisfied.  RAN2 has already agreed that “RAN2 will strive to simplify the gNB involvement in U2U-relay-specific operation as compared to the U2N case.  Details are FFS, including whether some gNB control is needed for the in-coverage scenario and how/whether the gNB involvement can be simplified compared to U2N.” In our view, gNB involvement may not be required other than the support for both U2N and U2U relay.  Although the choice of discovery procedure may be viewed as completely an upper layer decision, we think there are certain issues that are worth considering.  In particular, the choice for the discovery type may depend on whether the destination UE is also in-coverage and/or whether the destination UE is reachable directly by the relay UE.  If the destination UE is OoC, then it wouldn’t be helpful for the source UE/remote UE to select a candidate relay UE based on U2N discovery.  Alternatively, if the destination UE is in-coverage and is also reachable by the candidate relay UE, both U2N and U2U relay may be supported.  The choice for U2N relay vs U2U relay may depend on multiple factors:
1. U2N relay may be more reliable since service continuity and multipaths can be supported 
2. U2U relay may be more reliable in case the destination UE is near cell edge.
The relay UE may be able to indicate in discovery whether the destination UE is in-Coverage, or possibly the RRC state of the destination UE when the relay UE is in coverage. This does not require the gNB to be involved.
Furthermore, in case the relay UE is allowed to send both types of discovery, it should be considered if the source UE needs to indicate to the relay UE the reason for the PC5 connection request (i.e., via the Direct Communication Request message) or if a source UE that is already PC5 connected to the relay UE is allowed to determine which type of relay operation (U2U or U2N) it prefers. 
Proposal 3	RAN2 should consider whether both U2N and U2U discovery types may co-exist and if this is strictly up to upper layer decision. 

2.2.	U2U relay HARQ feedback and RLF detection
Assuming the E2E PC5 connection is supported for U2U relay, both HARQ feedback and RLF detection are expected to be supported over the indirect path (i.e., PC5 connection via relay UE). Currently, assuming HARQ feedback is enabled, the source UE’s physical layer is expected to monitor PSFCH for the transmission and perform PSFCH reception.  However, since the source UE will not likely be able to receive the HARQ feedback directly from the destination UE on the 2nd hop by monitoring PSFCH, it will likely need assistance from the relay UE to provide the HARQ feedback on the 2nd hop. It should be discussed how the source UE obtains the overall HARQ feedback for the E2E PC5 link. 




Proposal 4	RAN2 should consider how HARQ feedback should work for the E2E PC5 link, considering the source UE will not likely be able to receive HARQ feedback directly from the destination UE by monitoring PSFCH. 
With respect to SL-RLF detection, it will also be necessary for the relay UE to assist the source UE (and destination UE) with regards to the possible SL-RLF that may occur in the 2nd hop that’s not directly observable by the source UE.  Therefore, RAN2 should also consider how the relay UE should provide the 2nd hop SL-RLF to the source UE. In some ways, this isn’t too different from the U2N relay case, whereby the relay UE notifies the remote UE of Uu RLF.  So, a similar type of notification could also be applicable when the 2nd hop experiences SL-RLF, except that the SL-RLF notification should go both ways i.e., it is also sent to the destination UE when the 1st hop SL-RLF occurs. 
Proposal 5	RAN2 should consider how the source UE/destination UE determines the SL-RLF that occurs on the hop no directly observation by the source UE/destination UE. 

Another aspect that should be considered is the options for the source UE once it determines when one or more of the hops experienced SL-RLF.  Previously, for V2X communication it is assumed once the two UEs moves away from one another, there’s no point to try and reestablish the sidelink connection. However, with U2U relay, even if the U2U connection experiences SL-RLF, it may be possible for the source UE and destination UE to be reconnected via a different U2U relay UE.  It may even be possible that the two UEs may be PC5 connected directly without a relay UE.  
Proposal 6	RAN2 should consider whether SL re-establishment of the E2E PC5 link should be supported for U2U relay. 

If Proposal 5 is agreeable, RAN2 should also consider whether it makes sense to introduce a PC5-RRC state.  Previously, we simply rely on PC5-S to determine when PC5 unicast link needs to be established or released with the peer UE and it’s up to the UE’s AS layer to inform PC5-S in case of SL-RLF.  However, if SL reestablishment is introduced and since it’s under AS layer control, it would be simpler to introduce PC5-RRC state to track the UE’s behaviour that may differ depending on whether the SL reestablishment succeeded or failed.
Proposal 7	RAN2 should consider introducing PC5-RRC state if SL re-establishment of the E2E PC5 link is supported for U2U relay.
In our understanding, SA2 is currently discussing whether U2U path switch from one relay UE to another could be supported.  Although, some companies’ understanding is that there’s no specific requirement in the WID to support path switch, it could be considered if at least the path switch between direct path and indirect path could be supported; otherwise, it means the E2E configuration would need to be released and reconfigured even though the E2E configuration is separate from the configuration between the source UE to relay UE (destination UE to relay UE).
Proposal 8	RAN2 should consider if U2U path switch between direct path and indirect path can be supported.
Conclusion 
In this contribution, remaining issues for SL U2U issues are highlighted.  RAN2 is kindly asked to take into account the proposals below: 
Proposal 1	For U2U relay, SIB12 should indicate whether U2U relay discovery is supported.
Observation 1	In addition to upper layer indication, other conditions used by the relay UE to transmit discovery should be indicative of destination UEs that is reachable by the relay UE.
Proposal 2	The conditions for U2U relay UE to transmit Model A discovery should include a list of reachable destination UEs (i.e., neighbour list) along with the channel conditions between the relay UE and each of the destination UEs.
Proposal 3	RAN2 should consider whether both U2N and U2U discovery types may co-exist and if this is strictly up to upper layer decision. 
Proposal 4	RAN2 should consider how HARQ feedback should work for the E2E PC5 link, considering the source UE will not likely be able to receive HARQ feedback directly from the destination UE by monitoring PSFCH. 
Proposal 5	RAN2 should consider how the source UE/destination UE determines the SL-RLF that occurs on the hop no directly observation by the source UE/destination UE. 
Proposal 6	RAN2 should consider whether SL reestablishment of the E2E PC5 link should be supported for U2U relay. 
Proposal 7	RAN2 should consider introducing PC5-RRC state if SL re-establishment of the E2E PC5 link is supported for U2U relay.
Proposal 8	RAN2 should consider if U2U path switch between direct path and indirect path can be supported.
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