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1. Introduction
Based on work item [1], some of the main objectives for sidelink-based UE-to-network and UE-to-UE relay include the following aspects:
1.Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].

A.
Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98

i.
Relay discovery and (re)selection [RAN2, RAN4]
ii.
Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]

B.
Layer-2 relay specific part

i.
UE-to-UE relay adaptation layer design [RAN2]

ii.
Control plane procedures [RAN2]

iii.
QoS handling if needed, subject to SA2 progress [RAN2]

Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.

Note 1B: A remote UE is connected to only a single relay UE at a given time for a given destination UE.In this contribution, we considered some of the issues needed to support relaying, particularly on the aspects of relay discovery, relay (re)selection. 
In this contribution, we consider the issues that need to be addressed for U2U discovery and (re)selection.

2. Discussion 
During RAN2#119e discussions, RAN2 concluded on the following agreements: 
Agreement:

RAN2 confirm that the Scenario, Assumption and Requirement in section 5.1 of TR 38.836 apply for UE-to-UE relay support, with below clarifications:

-
For cast type on UE-to-UE communication, only unicast is considered

-
FFS if coverage and RRC state aspects need to be revisited in light of the existing U2N support.
-
RAN2 will follow SA2 decision on the discovery model including cast type.

With regards to the FFS highlighted in the above agreement, we think the following cases for the existing U2N relay principles from Stage 2 [2] should be further discussed:

The U2N Remote UE triggers U2N Relay selection in following cases:
1. Direct Uu signal strength of current serving cell of the U2N Remote UE is below a configured signal strength threshold;
2. Indicated by upper layer of the U2N Remote UE.
The U2N Remote UE may trigger U2N Relay reselection in following cases:

3. PC5 signal strength of current U2N Relay UE is below a (pre)configured signal strength threshold;

4. Cell (re)selection, handover or Uu RLF has been indicated by U2N Relay UE via PC5-RRC signalling;

5. When Remote UE receives a PC5-S link release message from U2N Relay UE;

6. When U2N Remote UE detects PC5 RLF;

7. Indicated by upper layer.

Regarding case 1, although it seems to make sense that remote UEs with good Uu signal strength should not rely on U2N relay for connection to the NW, for U2U relay, there’s no guarantee that the destination UE is reachable by the NW; therefore, such a restriction is not needed.

Regarding cases 2, 5 and 7, they are all upper layer controls that could be applicable to U2U relay, but they should be confirmed by SA2.
Regarding cases 3 and 6, these are also applicable to U2U relay, since they involve the PC5 link between the remote UE and the relay UE. However, it should be noted that other factors involving the relay UE and the destination UE (i.e., the other PC5 link) should also be considered.

Regarding case 4, cell, (re)selection, handover and Uu RLF are related to the status of the relay UE’s connection to the NW and are not applicable to U2U relay.

This means the cases above that are identified as applicable to U2U relay (cases 2, 3, 5, 6, 7) involves the PC5 link between the remote UE and the U2U relay UE.

Observation 1
For the existing U2N relay principles from Stage 2, the only applicable to U2U relay are those involving the PC5 link between the remote UE and the U2U relay UE.
It has already been agreed in the previous meeting that Uu RSRP threshold will not be configured for determining whether discovery message can be transmitted:

Agreement:

gNB will not configure a Uu RSRP threshold to be used by U2U Relay or Remote UE to determine whether to transmit U2U discovery signalling.  FFS what conditions would govern transmission of the discovery signalling.

For UEs that are OoC, it is assumed discovery/sidelink resources and sidelink threshold (i.e., sl-RSRP-Thresh) level for discovery are pre-configured, while for inC UEs, they may be configured to the UE via SIB or dedicated signaling depending on the UE’s RRC state.  Therefore, no limitation to coverage or RRC state is needed for supporting U2U relay.
Proposal 1
No limitation to coverage or RRC state is needed for supporting U2U relay. 
2.1. U2U discovery and relay (re)selection 
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. 
Proposal 2
For U2U relay, SIB12 should indicate whether U2U relay discovery is supported.
Currently, SA2 is discussing the discovery protocols, including the contents of the discovery messages [3]. Majority of the solutions utilize discovery messages (Model A or Model B) while other solution piggybacks the discovery functionality within the Direct Communication Request Message (e.g., Solution 1, Alt 1). For U2U relay, it should be further discussed whether it is sufficient for the gNB to indicate whether the support of U2U relay discovery is supported (assuming Proposal 1 is agreeable), since some discovery solutions from SA2 bypasses the need for transmitting a separate discovery message. Without further discovery control, not all discovery solutions from SA2 would lead to the same discovery control. 
Proposal 3
For U2U relay, RAN2 should further discuss whether it is sufficient for the gNB to indicate U2U relay discovery support, considering certain discovery solutions discussed in SA2 does not require a separate discovery message.
For U2N relay (re)selection, it is up to remote UE’s implementation on which relay UE to select when multiple candidate relay UEs are available. However, with U2N relay, the relay UE is assumed to be in good coverage of its serving cell (otherwise, it is not allowed to transmit discovery) and the cell is fixed.  However, in U2U relay, the situation is different.  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.  Referring to Figure 2, the source UE can already determine the pathloss for PC5 path 1 on its own; however, the source UE does not know the pathloss of PC5 path 2.  A few options may be considered:
1. As long as the destination UE is reachable by a relay UE, it would be considered as a candidate relay UE. 

a. This is mainly up to SA2, in terms of the choice among the available discovery solutions. In one example, upon receiving a Model B query from the source UE, the relay UE will send its own discovery message towards the destination UE.  

2. To determine if a destination UE is reachable by the relay UE, a minimum SD-RSRP/SL-RSRP threshold can be configured to the relay UE, which needs to be satisfied before “reachability” can be assumed.
3. In addition to the reachability of the destination UE, the relay UE has the option to provide a measured SD-RSRP/SL-RSRP level in the discovery message to be received by the source UE.

All the options above can work.  With Option 1, it can be handled completely by upper layer operation and there should be little if no impact to RAN2.  With Option 2, the relay UE may be (pre)configured with a suitable SL-RSRP threshold, although it should be considered whether a single threshold will work well for all QoS applications.  With Option 3, the decision for relay (re)selection can be decided by the source UE (or the destination UE depending on the relay (re)selection procedure) whereby both PC5 path 1 and PC5 path 2 can be considered in combination before relay UE (re)selection. 
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Figure 2: Choices for candidate relay UE (re)selection in U2U relay


Proposal 4
For U2U relay, RAN2 should consider whether the quality of PC5 link between the candidate relay UE and the destination relay UE should be handled in the relay UE (re)selection procedure.
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.  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. 
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 5
RAN2 should consider whether both U2N and U2U discovery types may co-exist and if this is strictly up to upper layer decision. 
3. Conclusion 
In this contribution, the initial considerations for SL U2U discovery and relay (re)selection are highlighted.  RAN2 is kindly asked to take into account the observation and proposals below: 
Observation 1
Since the only existing U2N relay principles that are also applicable to U2U relay are those involving the PC5 link between the remote UE and the U2U relay UE.
Proposal 1
No limitation to coverage or RRC state is needed for supporting U2U relay. 
Proposal 2
For U2U relay, SIB12 should indicate whether U2U relay discovery is supported.
Proposal 3
For U2U relay, RAN2 should further discuss whether it is sufficient for the gNB to indicate U2U relay discovery support, considering certain discovery solutions discussed in SA2 does not require a separate discovery message.
Proposal 4
For U2U relay, RAN2 should consider whether the quality of PC5 link between the candidate relay UE and the destination relay UE should be handled in the relay UE (re)selection procedure.
Proposal 5
RAN2 should consider whether both U2N and U2U discovery types may co-exist and if this is strictly up to upper layer decision. 
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