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1
Introduction
In this paper we discuss the relay selection by a potential remote UE while still under E-UTRAN coverage.
2
Background
In RAN2#89bis [3] the following decision were made about relay selection/reselection for an out-of-coverage remote UE.

	Relay selection (RAN2#89bis agreement)
· The remote UE can take radio level measurements of the PC5 radio link quality.  
· For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.   


The decision about relay selection when the UE (potential remote UE) is in-coverage was left FFS. In RAN2#90 it was agreed to have an email discussion [2] on relay selection/reselection including the in-coverage remote UE scenario. Regarding relay selection for an in-coverage potential remote UE the following options were presented:
	Option 1) A remote UE autonomously selects a relay based on PC5 radio link quality thresholds which are UE implementation specific / known by pre-configuration (i.e. a remote UE in coverage behaves exactly as when out of coverage)
Option 2) A remote UE autonomously selects a relay UE based on PC5 radio link quality thresholds (and potentially other parameters) provided in SIB
Option 3) A remote UE autonomously selects a relay UE based on PC5 radio link quality thresholds (and potentially other parameters) provided in dedicated signalling
Option 4) A remote UE provides the eNB with measurement reports related to the PC5 radio link quality of discovered relay UEs and the eNB performs the relay UE selection for the remote UE, sending “a message” to the remote UE (which kind of message is further discussed in Section 2.4)


While the conclusion and final decision of the email discussion is still pending in this paper we present arguments why the option 4 is not a suitable option for relay selection.

3
Discussion
3.1
UE based or network based decision for relay selection
The list of options presented during the email discussion could be organized different than what was presented in the email discussion. The use of preconfigured thresholds (Option 1 in email discussion), broadcast signalling of thresholds (Option 2 in email discussion) and dedicated signalling of thresholds (Option 3 in email discussion) could be combined in to one option thus providing network control of the relay selection process. This is applicable for both in-coverage potential remote UE via broadcast or dedicated signalling of thresholds and for remote UE that is out of coverage via preconfigured thresholds. This option of network control can be combined with UE based decision for relay selection. The other option is the one where the network tightly controls the relay selection (Option 4 from email discussion). In Option 4 the E-UTRAN controls relay selection and also makes the decision for relay selection for the remote UE. The real options to discuss and decide are then:
Option 1: Fully left to UE implementation

Option 2bis (combination of Option 2 and Option 3 from email discussion): Relay selection decided by the potential remote UE using network assistance (signalled thresholds and possibly other parameters). This option does provide some level of network control

Option 4: Relay selection decided by E-UTRAN using UE assistance (PC5 link related measurement reports). This is the tight network control option

In the rest of this paper we compare Option 2bis and Option 4.

3.2
Solution complexity

Option 4 increases the solution complexity (and added functionality at the eNB). Option 4 requires changes to measurement configuration and measurement reporting procedures and the introduction of new measurement reporting criteria (new events and/or periodical reporting), introduction of new signalling and added functionality at the eNB to allow eNB to make decision based on buffer status, link quality etc at the relay, new signalling and procedure for eNB to know how many remote UEs are connected to the relay UE. These are significant number of new functionality/changes even though one may think eNB control of relay selection would allow potential reuse of the existing handover implementation. Option 2bis requires a simple signalling of thresholds to UE (in broadcast and dedicated message) and pre-configuration of the thresholds for use when UE is out-of-coverage.
3.3
Signalling load

Option 4 results in relatively more signalling traffic between potential remote UE and network due to PC5 link measurement reporting (even if event driven) compared to option 2bis where the signalling of thresholds generates relatively less signalling in comparison to signalling due to measurement reporting. Option 4 in general results in more signalling traffic between network and potential remote UE for relay reselection due to mobility. It was also mentioned during the email discussion that ‘to avoid sending excessive measurements to the eNB, only measurement reports of the relay UEs with the appropriate connectivity information (APN, etc) as determined from the discovery messages by the remote UE should be forwarded to the eNB’. Such signalling traffic control methods add to unnecessary complexity of the overall solution.
3.4
Relay load balancing

The main argument for having a tight network control of the relay selection seem to be the load balancing of relay UE through distribution of the remote UEs to different relay UEs. While this is a valid argument network based load balancing solution is not the only option. There are simpler UE based/distributed solutions possible to address the problem of uneven distribution of remote UEs among different relay UEs. Especially since the potential remote UE is still under network coverage and signalling latency is not an issue in such distributed UE based solutions to address the load balancing problem. The potential remote UE being rejected by a relay UE due to load and the potential remote UE selecting a different relay UE is one such distributed solution. An indication in the discovery message or some other form of signalling from the relay UE about it’s availability to take on new remote UEs is another possible solution. Given the amount of efforts needed at the network for a tight network controlled solution outweighs the relay load balancing benefits Option 2bis is a better solution than Option 4.
3.5
Alignment of solution across scenarios

Alignment of solution for in coverage and out of coverage remote UE: Having a UE based solution for relay selection for out of coverage UE while a network based solution for in coverage UE adds to the complexity of the overall system solution while aligning the solutions keeps the overall solution very simple. In the case of a remote UE that is out of network coverage the PC5 link between the remote UE and relay UE is not under direct, tight network control. So also should be the PC5 link between an in-coverage potential remote UE and relay UE. The eNB already can have control of the relay selection for an in-coverage potential remote UE through the signalling of thresholds and other parameters that control the UE decision process in relay selection. Any authentication and authorization of remote UE and relay UE should follow a similar solution for both in-coverage and out-of-coverage scenarios but this needs to be checked with 3GPP TSG SA WG2 and SA WG3.

Based on the discussions in the above sections, we propose RAN2 to agree on Option 2bis mentioned in this paper.

Proposal: Relay selection for a potential remote UE under E-UTRAN coverage shall be decided by the potential remote UE using network assistance (signalled thresholds and possibly other parameters). 

4
Conclusion
In this paper we discussed the benefits of have a UE based, network assisted/controlled solution for relay selection and proposed the following:
Proposal: Relay selection for a potential remote UE under E-UTRAN coverage shall be decided by the potential remote UE using network assistance (signalled thresholds and possibly other parameters).
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