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Abstract of the contribution: This paper provides analysis and discussion for UE-to-UE Relay discovery integrated into PC5 unicast link establishment.
Discussion
For the UE-to-UE Relay discovery and selection, the interim conclusion in TR 23.752 is as following:
The followings are taken as interim conclusion for Layer-3 UE-to-UE relay:

-
UE-to-UE Relay discovery and selection are supported by:

-
Model A discovery (as described in sol#11);

-
Model B discovery (as described in sol#8); and

-
Integrated PC5 unicast link establishment procedure (as described in sol#8).
-
QoS support


End-to-end QoS support for Remote UE is provided by splitting the QoS between the two PC5 links between the source UE and target UE. QoS splitting configuration can be provided from PCF as part of policy to both Remote UE and Relay UE or the QoS splitting can be managed by the Relay UE based on the end-to-end QoS needs. For QoS handling, Sol#31 can be considered as the starting point for the normative work.

The following are taken as interim conclusions for the L2 UE-to-UE Relay:

-
For UE-to-UE Relay discovery, both Model A and Model B are supported. It is recommended that Relay discovery is integrated into the PC5 unicast link establishment procedure.
-
For QoS handling, Sol#31 can be taken as baseline.

During the preparation conference call before SA2#149e, many companies agreed to use the interim conclusion in TR 23.752 as the basis for the work and making conclusions of UE-to-UE Relay in R18. However, for the discovery integrated into the PC5 unicast link establishment procedure, during TR conclusion phase of TR 23.752, we only agree sol#8 alt1 for L3 UE-to-UE relay, but cannot achieve agreement which solution could be selected for L2 UE-to-UE relay.
We have following views for UE-to-UE Relay discovery integrated into the PC5 unicast link establishment procedure.
1. UE-to-UE Relay selection
The integrated discovery into PC5 link establishment requires target UE to perform UE-to-UE Relay selection, otherwise the target UE needs to setup multiple unicast links with every UE-to-UE Relay before source UE decides which link to use. However, considering the DCR may arrive at the target UE directly or via multiple UE-to-UE Relays and may arrive at different time. It’s not clear how long the target UE waits to collect DCRs from multiple UE-to-UE Relays and select one of them. But for the DCR received from source UE directly, the target UE will not wait and response to the source UE immediately follows the Layer-2 link establishment procedure as defined in TS23.304. It’s also described in sol#8 alternative1, the source UE needs to select between the direct path and the relay path, if source UE select direct path, the UE-to-UE Relay should release the link already established with target UE. 
Observation 1: Both source UE and target UE involved in UE-to-UE Relay selection doesn’t align with the standalone discovery and the R17 U2N discovery which only source UE involved in Relay selection. This design increases the complexity of UE. The feasibility of target UE performing UE-to-UE Relay selection is still unclear. And if source UE select direct path, the link already established between UE-to-UE Relay and target UE are wasteful. 
2. RAN support
In the conclusion part of TR 38.836, only model A and model B discovery are supported, the discovery integrated into the PC5 unicast link establishment is not considered. Following is copied from TR 38.836:

6.2
Evaluation and Conclusion of UE-to-UE Relay

6.2.1
Layer-2 Relay

6.2.1.1
Relay discovery and (re)selection

Discovery was studied for L2 UE-to-UE Relay and the baseline solution for L2 relay is the same as that of L3 relay.

Relay (Re)selection was studied for L2 UE-to-UE Relay and the baseline solution for L2 relay is the same as that of L3 relay.

6.2.2
Layer-3 Relay

6.2.2.1
Relay discovery and (re)selection

RAN2 concluded that both the model A and model B are to be supported, and similar AS criteria of LTE relay will be reused as baseline. The details are left to WI. 

Observation 2: For UE-to-UE Relay discovery and (re)selection, UE-to-UE Relay discovery integrated into the PC5 unicast link establishment procedure，e.g. target UE performing UE-to-UE Relay selection，is not supported from RAN side.
3. QoS support

In the Layer-2 link establishment procedure as defined in TS23.304 clause 6.4.3.1, QoS Info is provided after the security protection enabled. Thus, for the discovery integrated into the PC5 unicast link establishment procedure, when target UE selects a UE-to-UE Relay, and setup a unicast link with the selected UE-to-UE Relay, the end-to-end QoS is still not provided by the source UE to the UE-to-UE Relay. After security protection is enabled between source UE and the UE-to-UE Relay and the end-to-end QoS is provided by the source UE, the UE-to-UE Relay needs to initial additional signalling towards the target UE to update the QoS to support the end-to-end QoS.

Observation 3: End-to-end QoS splitting, i.e. sol#31, cannot be simply embedded into the unicast link establishment procedure, additional signalling is required between target UE and UE-to-UE Relay to support end-to-end QoS.
Observation 4: UE-to-UE Relay discovery integrated into the PC5 unicast link establishment is very complex for UE to enforce, for L3 U2U, the feasibility of the selected solution is still questionable, for L2 U2U we even don’t have agreement which solution is baseline, supporting such kind of solution requires us to spend a lot of time both in SA2 and RAN2, but TU assigned for this WT is very limited.
Proposal

Based on above discussion, our proposal is:

Proposal 1: SA2 will not continue the study of UE-to-UE Relay discovery integrated into the PC5 unicast link establishment procedure both for L3 UE-to-UE relay and L2 UE-to-UE relay. Model A or model B discovery is mandatory before the source UE selects the UE-to-UE relay.
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