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1	Introduction
During RAN2#121 U2U relay was discussed, leaving some open issues on ID(s) to be used in the SRAP header. This T-doc discusses these open issues among others and proposes relevant issues for RAN2 to discuss during RAN2#121bis.
2	Discussion
2.1	U2U relay (re)selection
RAN2#121 agreed that:

Agreement:
Each Remote UE can trigger Relay reselection based at least on current hop quality.
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.
Observation 1: 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.
Proposal 1: 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.
It has been agreed that either the source End UE or the target End UE may be allowed to trigger U2U relay selection in case the U2U relay selection is for a direct-to-indirect path switch. To avoid both the UEs triggering U2U relay selection in parallel as well as to speed up the U2U relay selection, one of the UEs may provide a list of U2U relay UE candidates to the other UE using PC5-RRC signaling over the existing direct path and let the other UE to make the U2U relay selection decision. 
Proposal 2: As when triggering the relay selection, each 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.
Observation 2: To minimise service interruption, upon triggering relay reselection or reestablishment, the current U2U Relay UE should continue to serve 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.
Proposal 3: 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. 
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 reselection decision for an indirect-to-indirect path switch.
Furthermore, RAN2 discussed the comparison of SL and SD-RSRP in respect to relay (re)selection, and came up with the following agreements.
Agreements:
For relay UE selection, the remote UE uses SL-RSRP measurements towards peer remote UE to trigger relay UE selection when there is data transmission on direct link.
For relay UE reselection, the remote UE uses SL-RSRP measurements towards the relay UE to trigger relay UE reselection when there is data transmission on the indirect link.
In both cases, it is left to remote UE implementation whether to use SL-RSRP or SD-RSRP for relay (re)selection trigger evaluation in case of no data transmission.
FFS if there need to be different configured thresholds for SL-RSRP and SD-RSRP.

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.
Observation 3: The issue with comparing SD and SL-RSRP is similar to that of UE to Network relay, to which a reply LS is expected from RAN4.
Proposal 5: RAN2 considers comparability issues coming from power control of unicast SL transmissions when using SL-RSRP and SD-RSRP for U2U relay (re)selection with the agreements on service continuity as a baseline.
In addition to support for SL U2U relay selection and reselection for direct-to-indirect and indirect-to-indirect path switches, at least trigger(s) for indirect-to-direct path switch related to SL U2U relay should also be considered and supported, even when service continuity with U2U relay is not supported in Rel-18. 
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.
Observation 4: Enabling the source and target End UEs to probe each other over SL for direct reachability will ensure that relay connections are maintained only when needed.
Proposal 6: RAN2 considers specifying triggers at least for indirect-to-direct path switch related to U2U relay.
2.2	Local ID assignment for SRAP in L2 U2U relay
RAN2#120 agreed that:
Agreement:
RAN2 confirms the user plane protocol stack for L2 UE-to-UE Relay in Figure 5.5.1-1 and control plane protocol stack for L2 UE-to-UE Relay in Figure 5.5.1-2 of TR 38.836 [2].

Agreement:
RAN2 confirms Remote UE E2E Radio Bearer ID should be included in the adaptation layer in first and second PC5 hop.

Agreement:
RAN2 confirms Remote UE determines the egress RLC channel based on the mapping from the E2E bearer ID to egress RLC channel, for a particular target Remote UE.

Agreements:
FFS if multiplexing of different destinations in the same RLC channel is supported.
An ID mappable to the destination remote UE is needed in the first hop (Tx remote UE to relay), at least in case multiplexing of different destinations in the same RLC channel is supported.
An ID mappable to the source remote UE is needed in the second hop (relay to Rx remote UE).
FFS if the IDs are different (e.g., source and destination UE IDs) or common (e.g., a local ID for the pair).
FFS whether both UE IDs are included in the header or the relay UE does a mapping.

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. These cases may be expected in communications between different UE members of a UE group using a star topology via the same U2U relay UE, as shown in Figure 1 for example.


Figure 1: End UE1, UE2 and UE3 communicating with each other via U2U Relay UE
Observation 5: As a relay UE may work as a relay for multiple End UEs to a single End UE, there is a high chance of possible scenarios where multiplexing is preferable. 
Proposal 7: L2 U2U relay supports multiplexing of data in the same RLC channel from/to a source End UE to/from different target End UEs between the source End UE and a serving U2U relay UE or data to/from a target End UE from/to different source End UEs between a serving U2U relay UE and the target End UE.
For the Rel-18 scope that is limited to support of U2U relay for unicast using a single U2U relay UE between a source End UE and a target End UE, ProSe L2 IDs of target End UEs or source End UEs may be used for multiplexing of data in the same RLC channel in the cases described above. That is, L2 ID of individual target End UE may be included in the SRAP header on the first hop between the source End UE and the U2U relay UE and L2 ID of individual source End UE may be included in the SRAP header on the second hop between the U2U relay UE and the target End UE. Thus, different IDs are used on different hops. There is no need to include L2 IDs of both the source and target End UEs in the SRAP header, as the L2 ID that is left out from the SRAP header is already provided in lower layer as either SRC or DST ID for SL transmissions to/from the U2U relay UE.
Though Rel-18 U2U relay is limited to support for E2E unicast connection between the source and target End UEs via a single U2U relay UE, the Rel-18 WI description in RP-221262 has the following note for L2 U2U relay:
Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.
For support of multi-hop U2U relay, using a single L2 ID of either the source or target End UE in the SRAP header is no longer enough for data mapping on hop between U2U relay UEs and in this case L2 IDs of both the source and target End UEs may need to be included in the SRAP header.
Using L2 IDs of source and target End UEs for the SRAP header avoids the need for ID assignment but has high protocol overhead. To reduce this protocol overhead significantly as well as consider the forward compatibility noted above, assigning a short ID locally unique for a hop, denoted as Local ID, for addressing (replacing the need for using) both the source and target End UEs or, that is, the corresponding E2E connection between them, in SRAP is preferable. Thus, the Local ID can be assigned hop-by-hop and can be the same or different on different hops. The Local ID is included in the SRAP header specific to each hop in U2U relay and mapped on the corresponding E2E connection identified by L2 IDs of the source and target End UEs. The same 8-bit length as of UE ID assigned to the Remote UE and included in the SRAP header in Rel-17 L2 U2N relay is sufficient and future-proof for the Local ID.
Proposal 8: The Local ID identifies a pair of the source and target End UEs on SRAP level over each hop in the L2 U2U relay connection.
Proposal 9: The Local ID is unique per hop and specific to each hop.

Proposal 10: RAN2 adopts a single 8-bit Local ID that is included in the SRAP header.
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.
Proposal 12: The assignment of the local ID is initiated by either the source End UE or the target End UE whichever makes decision on the U2U relay (re)selection.
3	Conclusion
This paper had the following observations and proposals:
Observation 1: 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.
Proposal 1: 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.
Proposal 2: As when triggering the relay selection, each 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.
Observation 2: To minimise service interruption, upon triggering relay reselection or reestablishment, the current U2U Relay UE should continue to serve 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.
Proposal 3: 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.
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 reselection decision for an indirect-to-indirect path switch.
Observation 3: The issue with comparing SD and SL-RSRP is similar to that of UE to Network relay, to which a reply LS is expected from RAN4.
Proposal 5: RAN2 considers comparability issues coming from power control of unicast SL transmissions when using SL-RSRP and SD-RSRP for U2U relay (re)selection with the agreements on service continuity as a baseline.
Observation 4: Enabling the source and target End UEs to probe each other over SL for direct reachability will ensure that relay connections are maintained only when needed.
Proposal 6: RAN2 considers specifying triggers at least for indirect-to-direct path switch related to U2U relay.
Observation 5: As a relay UE may work as a relay for multiple End UEs to a single End UE, there is a high chance of possible scenarios where multiplexing is preferable. 
Proposal 7: L2 U2U relay supports multiplexing of data in the same RLC channel from/to a source End UE to/from different target End UEs between the source End UE and a serving U2U relay UE or data to/from a target End UE from/to different source End UEs between a serving U2U relay UE and the target End UE.
Proposal 8: The Local ID identifies a pair of the source and target End UEs on SRAP level over each hop in the L2 U2U relay connection.
Proposal 9: The Local ID is unique per hop and specific to each hop.

Proposal 10: RAN2 adopts a single 8-bit Local ID that is included in the SRAP header.
Proposal 11: The assignment of the Local ID is hop-by-hop.
Proposal 12: The assignment of the local ID is initiated by either the source End UE or the target End UE whichever makes decision on the U2U relay (re)selection.
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