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1	Introduction
During RAN2#120 UE-to-UE relay was discussed, leaving some open issues on the relay reselection. This Tdoc discusses these open issues among others and proposes relevant issues for RAN2 to discuss during RAN2#121.
2	Discussion
2.1	U2U relay terminology
As seen in the most recent version of the SA2 spec, the terminology for a UE to UE remote UE is called “End” UE.
	[bookmark: _Toc66692621][bookmark: _Toc66701800][bookmark: _Toc69883451][bookmark: _Toc73625459][bookmark: _Toc122420799]3.1	Terms
For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
5G ProSe-enabled UE: A UE that supports 5G ProSe requirements and associated procedures.
5G ProSe Direct Discovery: A procedure employed by a 5G ProSe-enabled UE to discover other 5G ProSe-enabled UEs in its vicinity based on direct radio transmissions between the two UEs with NR technology.
5G ProSe Direct Communication: A communication between two or more UEs in proximity that are 5G ProSe-enabled, by means of user plane transmission using NR technology via a path not traversing any network node.
5G ProSe UE-to-Network Relay: A 5G ProSe-enabled UE that provides functionality to support connectivity to the network for 5G ProSe Remote UE(s).
5G ProSe Remote UE: A 5G ProSe-enabled UE that communicates with a DN via a 5G ProSe UE-to-Network Relay.
5G ProSe UE-to-UE Relay: A 5G ProSe-enabled UE that provides functionality to support connectivity between 5G ProSe End UEs.
5G ProSe End UE: A 5G ProSe-enabled UE that connects with another 5G ProSe-enabled UE(s) via a 5G ProSe UE-to-UE Relay.
Application Layer ID: An identifier identifying a 5G ProSe-enabled UE within the context of a specific application. The format of this identifier is outside the scope of 3GPP.




As to align with SA2 spec, we propose RAN2 to follow the said term, and thus in the following sections, the UE to UE remote UEs will be mentioned as either a target End UE, or source End UE.
Proposal 1: RAN2 to adopt SA2 terminology and denote a UE-to-UE remote UE as either a “target End”, or “source End” UE.
2.1	U2U relay (re)selection
RAN2#120 agreed that:
Agreements:
Proposal 2: RAN2 to agree that in U2U relay, OOC UEs obtain discovery configuration from pre-configuration and IDLE/INACTIVE UEs obtain discovery configuration from SIB.
Proposal 6 (modified): RAN2 to confirm that SL-SRB0 is reused for DCR message if discovery is integrated into PC5 unicast link establishment procedure.
UE-to-UE relay selection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) of the direct link falling below a threshold.  FFS which of the remote UE or the relay UE (or both) can trigger relay selection.  FFS the relationship between selection and discovery.
UE-to-UE relay reselection can be triggered based on the PC5 RSRP (FFS SL-RSRP or SD-RSRP) between a remote UE and the relay UE falling below a threshold.  FFS which remote UE (or both) can trigger relay reselection.  FFS if/how the second hop between the relay UE and the peer UE is considered.
Proposal 15: RAN2 does not agree T400 as a new relay reselection trigger because it is already considered when determining PC5 RLF to trigger relay reselection.
Proposal 16 (modified): When the remote UE receives PC5-RLF indication from the U2U relay UE, it would inform upper layers and rely on upper layers to trigger relay reselection (or not).  FFS if there would be any constraints on the remote UE implementation behaviour to keep or release the PC5 link with the relay UE.
In SL U2U relays, a U2U Relay UE may need to discover a target End UE proactively or upon a U2U relay discovery solicitation from a source End UE. The discovery of the target End UE by the U2U Relay UE may be based on either Model A or Model B. Thus, if the U2U Relay UE knows which of Model A or Model B the target End UE is using, the Relay UE may be able to perform the discovery of the target End UE in a fast and efficient way by applying the same discovery model as the target End UE is using. If the discovery model is not known by the U2U Relay UE, the U2U Relay UE may need to perform the discovery in both Model A and Model B to minimize the latency of the discovery. The prior knowledge of the discovery model of the target End UE may be provided to the U2U Relay UE by the source End UE at least in case the source End UE and the target End UE in need of U2U relay discovery and (re)selection are coordinated beforehand over an existing direct or indirect SL connection, corresponding to a direct-to-indirect path switch or an indirect-to-indirect path switch. For examples, the source End UE may request the target End UE to use Model A or Model B or both or the target End UE may indicate to the source End UE which discovery model it is using before the U2U relay discovery is initiated for the needed U2U relay (re)selection. Then the source End UE may indicate the discovery model of the target End UE to U2U Relay UE candidates along with its U2U relay discovery solicitation for example.
Proposal 2: The source End UE may indicate to the U2U Relay UE candidates the discovery model (Model A or Model B) the target End UE is using along with its U2U relay discovery solicitation.
For U2U relay selection for establishment of an indirect path between the source End UE and the target End UE, either the source End UE or the target End UE may be allowed to make U2U relay selection decision. For an example, in case the source End UE initiates the U2U relay selection using an E2E DCR integrated with a U2U discovery solicitation, as concluded in TR 23.700-33, the target End UE is allowed to make the U2U relay selection decision.  In another example, in case the U2U relay selection is for a direct-to-indirect path switch, the source End UE may provide a list of U2U relay UE candidates to the target End UE over the existing direct path and let the target End UE to make the U2U relay selection decision. The source End UE may be allowed to make the U2U relay selection decision in general. 
Proposal 3: Either the source End UE or the target End UE may be allowed to make the U2U relay selection decision.
Proposal 4: One of the UEs (either the source End UE or the target End UE) may provide a list of U2U Relay UE candidates for the other UE to make the U2U relay selection decision for a direct-to-indirect path switch.
For U2U relay reselection for reestablishment of an indirect path between the source End UE and the target End UE, either the source End UE, the target End UE or the current U2U Relay UE may trigger a U2U relay reselection for an indirect-to-indirect path switch, as agreed in RAN2. However, to minimize the service interruption in case the current U2U Relay UE is not able to continue providing relay services to the source End UE and the target End UE for some reason other than PC5 RLF, it is desirable that the current U2U Relay UE continues serving the source End UE and the target End UE for a certain time period for the source End UE and the target End UE to perform the U2U relay reselection. Therefore, the PC5 release from the current U2U Relay UE to either one of the source End UE or the target End UE, as agreed in RAN2, may indicate a time instant when the current U2U Relay UE stops serving the source End UE and the target End UE in term of PC5 slot or system frame number for examples.
Proposal 5: The trigger from the current U2U Relay UE for U2U relay reselection may indicate a condition on when the current U2U Relay UE stops serving as a U2U relay between the source End UE and the target End UE.
For U2U relay reselection, either the source End UE or the target End UE may be allowed to make the U2U relay selection decision. The source End UE and the target End UE may also coordinate for performing U2U relay discovery and reselection for an indirect-to-indirect path switch, similarly to that described above for U2U relay discovery and selection for a direct-to-indirect path switch. Hence, the following proposals are made, similar to Proposals 2 and 3 above.
Proposal 6: Either the source End UE or the target End UE may be allowed to make the U2U relay reselection decision.
Proposal 7: One of the UEs (either the source End UE or the target End UE) may provide a list of U2U Relay UE candidates for the other UE to make the U2U relay reselection decision for an indirect-to-indirect path switch.
The list of U2U Relay UE candidates sent from one of the UEs to the other UE is similar to the measurement report from the remote UE to the gNB in L2 U2N relay for facilitating the U2N relay (re)selection decision at the gNB. Thus, the list of U2U Relay UE candidates may also include either SL-RSRP or SD-RSRP corresponding to each of the U2U Relay UE candidates. However, SL-RSRP may not be comparable with SD-RSRP because close-loop transmit power control (TPC) may be applied for unicast SL on which SL-RSRP is measured while SD message on which SD-RSRP is measured may be broadcast using a maximum transmit power.
Proposal 8: RAN2 considers comparability issues coming from power control of unicast SL transmissions when using SL-RSRP and SD-RSRP for U2U relay (re)selection.
2.2	U2U relay related path switch
In addition to support for SL U2U relay reselection which can be seen as an indirect-to-indirect path switch, at least triggers for direct-to-indirect and indirect-to-direct path switches related to U2U relay should also be considered and supported, even when service continuity with U2U relay is not supported in Rel-18. 
For path switch from direct path to indirect path, U2U relay discovery and selection need to be triggered by either the source End UE or target End UE while communicating over the direct path. The triggers at the source End UE or at the target End UE may be based on monitoring and measurement of SCI or HARQ feedback over the direct SL connection between the source End UE and the target End UE. However, it is important to keep the latency of the path switch due to U2U relay discovery and selection as low as possible, especially when data traffic between the source End UE and the target End UE is delay sensitive and has high priority.
For path switch from indirect path to direct path, triggers for the path switch need to be facilitated or, that is, the source End UE and the target End UE need to be enabled to probe one another over SL for direct reachability while communicating over the indirect path. One option with minimized standardization impact is to configure the UEs to transmit some SL message such as SL discovery announcement periodically while communicating over the indirect path.
Proposal 9: RAN2 considers specifying at least triggers for direct-to-indirect, indirect-to-direct, and indirect-to-indirect path switches related to U2U relay.
2.3	Local ID assignment for SRAP in L2 U2U relay
3GPP TR38.836 captures the outcomes of RAN2 study on SL relays including U2U relays. It has been concluded therein that SL relay adaptation layer (SRAP) is needed for L2 U2U relays with the following agreements:
-	The identity information of Remote UE and the end-to-end Radio Bearer are included in the adaptation layer in first and second PC5 hop.
[bookmark: _Hlk59519250]-	In addition, the identity information of Source Remote UE and/or the identity information of Destination Remote UE are candidate information to be included in the adaptation layer, which are to be decided in WI phase.
Based on the SRAP specification for Rel-17 L2 U2N relay, assigning a locally unique short ID, denoted as Local ID, to the source End UE and/or the target End UE (similar to the Local UE ID assigned to the Remote UE and included in SRAP header in Rel-17 L2 U2N relay) for addressing the corresponding UE in SRAP is preferable over using, e.g., ProSe L2 ID of the source End UE and/or the target End UE. This is because multiplexing of data from different source End UEs or target End UEs is supported in L2 U2U relay and using the Local ID allows to reduce the protocol overhead significantly. The use of the Local ID is also more robust against possible changes of ProSe L2 ID.
In L2 U2U relay, a source End UE may use the same serving U2U Relay UE to connect to different target End UEs or different source End UEs may use the same serving U2U Relay UE to connect to the same target End UE. In the former case, for the direction from the source End UE to the target End UE, multiplexing of data from the same source End UE to different target End UEs at the source End UE on SRAP is possible. For the direction from the target End UE to the source End UE, multiplexing of data to the same source End UE from different target End UEs at the serving U2U Relay UE on SRAP is possible. In the latter case, similar multiplexing of data to/from the same target End UE is possible.
It is noted that even though Rel-18 U2U relay is limited to support for 2-hop E2E connection between the source and target End UEs via a single U2U relay UE, the Rel-18 WI description including L2 U2U relay in RP-221262 has noted:
Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.
Thus, SRAP for L2 U2U relay and assignment of the Local ID needs to consider possible support of multi-hop U2U relays in future releases. In multi-hop U2U relays, multiplexing of data from different source End UEs or target End UEs over a hop between two neighbouring U2U relay UEs should be possible. The Local ID needs to be unique per hop for addressing data from the corresponding pair of the source and target End UEs on SRAP level. Thus, a single Local ID unique per hop is sufficient.
Proposal 10: RAN2 adopts a single Local ID, similar to 8-bit UE ID in SRAP for current L2 U2N relay, for addressing data from the corresponding pair of the source and target End UEs on SRAP level in L2 U2U relay. The Local ID is unique per hop.
In general, hop-by-hop distributed control is preferable for U2U relay, especially when considering support for multi-hop U2U relay. In this regard, the assignment of the Local ID may also be hop-by-hop, initiated by either the source End UE or the target End UE, e.g., the UE that makes the U2U relay (re)selection decision initiates the Local ID assignment. Thus, either the source End UE or the target End UE may initiate the Local ID assignment by assigning the Local ID for the first hop and then the U2U relay UE may assign the Local ID for the second hop. These Local IDs need not be identical for different hops, but all are mapped on the same pair of the source and target End UEs or, that is, the same E2E connection.
Proposal 11: The assignment of the Local ID is hop-by-hop, initiated by either the source End UE or the target End UE.
3	Conclusion
In this document we have provided the following proposals:
Proposal 1: RAN2 to adopt SA2 terminology and denote a UE to UE remote UE as either a “target End”, or “source End” UE.
Proposal 2: The source End UE may indicate to U2U Relay UE candidates the discovery model (Model A or Model B) the target End UE is using along with its U2U relay discovery solicitation.
Proposal 3: Either the source End UE or the target End UE may be allowed to make the U2U relay selection decision.
Proposal 4: One of the source End UE or the target End UE may provide the other UE with a list of U2U Relay UE candidates for the other UE, either the source End UE or the target End UE, to make the U2U relay selection decision for a direct-to-indirect path switch.
Proposal 5: The trigger from the current U2U Relay UE for U2U relay reselection may indicate a condition on when the current U2U Relay UE stops serving the source End UE and the target End UE.
Proposal 6: Either the source End UE or the target End UE may be allowed to make the U2U relay reselection decision.
Proposal 7: One of the source End UE or the target End UE may provide the other UE with a list of U2U Relay UE candidates for the other UE, either the source End UE or the target End UE, to make the U2U relay reselection decision for an indirect-to-indirect path switch.
Proposal 8: RAN2 considers comparability issue when using both SL-RSRP and SD-RSRP for U2U relay (re)selection.
Proposal 9: RAN2 considers specifying triggers for direct-to-indirect, indirect-to-direct, and indirect-to-indirect path switches related to U2U relay.
Proposal 10: RAN2 adopts a single Local ID, similar to 8-bit UE ID in SRAP for current L2 U2N relay, for addressing data from the corresponding pair of the source and target End UEs on SRAP level in L2 U2U relay. The Local ID is unique per hop.
Proposal 11: The assignment of the Local ID is hop-by-hop, initiated by either the source End UE or the target End UE.




