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1 Introduction

In SA2#111 it was identified by incoming LS from RAN2 that Relay Reselection could become problematic if the Relay UE was configured to use Model B. SA2 provided tentative response requesting additional time to discuss the issue. 

The same proposal has been made to RAN2 meeting (see Annex below) as follows: to allow the Remote UE to transmit Relay Solicitation message for the purpose of link quality estimation. The frequency of these must be limited however.

RAN2 proposal is based on the understanding that SA2 retains the requirement that Relay mode of operation needs to support Model B Discovery. 

Any additional input/clarification from SA2 early in the week will allow RAN2 to make an informed decision as freeze of Rel-13 needs to occur for this plenary cycle.
Among the 4 possible solutions identified in the RAN2 document and within RAN2 scope, only soln 1 or 4 are viable options in our view during Rel-13.

1)
Once a Remote UE connects to the Relay UE, the Relay UE switches to Model A. 

2)
The Relay UE transmits some new Discovery message e.g. a keep-alive message from time to time.

3)
The Remote UE can measure the link quality to the Relay UE using some other metric, i.e., measure on the ProSe Communication instead.

4)
The Remote UE transmits Discovery Solicitation message from time to time to trigger the Relay UE to respond with a Discovery message according to the standardized discovery procedure.

But when the discussion is expanded on the actual architectural requirement that arises from SA2 specification, which is the support of Model B discovery for Relay, then another possible alternative needs to be considered.

5) Model B is not supported for Relay discovery operations.

This last option (soln 5) arises from the analysis of Soln 1, which is what RAN2 has sent as an option and its implications are that after the first Remote UE connects to a Relay (for Model B only), the Discovery model becomes Model A. As such, there remains no benefit of continuing to support Model B with additional complexity across the system.  
If Model B is to be retained for Relay discovery, propose Soln 4 as a way forward and then RAN2 may consider recommendation that is x seconds interval and additionally allow for implementation specific suppression option on the UE side based on other pertinent information that are not standardised.
2 Proposed way forward

We propose that SA2 discusses the above alternatives and select either option 4 or 5 and indicate to RAN2 urgently so they can progress this issue in their meeting occurring simultaneously.
-If Soln 5 is chosen, then we need a CR to 23.303 and remove Model B for Relay Discovery.

-IF Soln 4 is chosen, no impacts foreseen for SA2 specification.

3 Annex
Ericsson input to RAN2 analysing implications are included here below for information and completeness purposes.

Discussion
In RAN2#91bis Relay Reselection was discussed and the following agreement made:

AS layer triggers relay reselection when PC5 signal strength of current relay is below configured (same threshold as agreed in RAN2#91 for suitable relay) signal strength threshold.  A hysteresis will be added, a timer and/or an offset.  Details will be finalized in stage 3 CR writing.  
In order to estimate the PC5 signal strength, the Remote UE needs to measure the DMRS symbols on PSDCH. These are only transmitted whenever the Relay UE transmits a discovery message. If the Relay UE is configured with Model A, there is no problem. The Remote UE can measure on every Relay Discovery message transmitted and thereby estimate the link quality. The problem arises if the Relay UE is configured with Model B. In this case, the transmission of the Relay Discovery message is triggered by the Relay Solicitation message transmitted by the Remote UE, that is, there are no discovery messages transmitted by the Relay UE unless the Remote UE requests them.

Observation 1 The Relay Discovery procedure has to be reviewed for Relay UEs configured with Model B.

RAN2 requested the opinion from SA2 in LS [1] and SA2 has replied in LS [2]. SA2 replies that:
SA2 needs further analysis and discussion on behaviour of a UE-to-Network Relay that operates in Model B for relay discovery.  

In addition, SA2 needs further analysis and discussion regarding whether a Remote UE may need to keep transmitting discovery solicitation message to trigger neighbouring UE-to-Network relay(s).

Ideally, SA2 should be given enough time to progress the work, but given the tight schedule we think RAN2 should try to address this issue also.

Proposal 1 RAN2 to discuss and possibly resolve the matter of relay reselection under Model B.
Possible solutions
Any solution should not unnecessarily increase interference, not unnecessarily increase power consumption in the UEs, and not be overly complex to standardize (as there is limited time left).
We present the following options:
1)
Once a Remote UE connects to the Relay UE, the Relay UE switches to Model A. 

2)
The Relay UE transmits some new Discovery message e.g. a keep-alive message from time to time.
3)
The Remote UE can measure the link quality to the Relay UE using some other metric, i.e., measure on the ProSe Communication instead.

4)
The Remote UE transmits Discovery Solicitation message from time to time to trigger the Relay UE to respond with a Discovery message according to the standardized discovery procedure.

Option 1 requires any Relay UE configured with Model B to have a “Model A backup configuration” to use after a Remote UE has connected to it. This is problematic and requires coordination with SA2 which is hard due to the limited time left. As the Relay UE needs more radio resources for discovery once a Remote UE has connected to it, it might need a new discovery configuration by the eNB as well. This solution would not increase power consumption or interference compared to Model A.
Option 2 is similar to Option 1. Basically, the Relay UE starts transmitting more discovery messages once a Remote UE has connected. This option would therefore have similar advantages and drawbacks as option 1. It should be noted that the “keep-alive message” already defined is for PC5-S and can therefore not be used for this purpose as it is not transmitted on PSDCH.

Option 3 makes use of the fact that there probably are data being transmitted by the Relay UE to the Remote UE. Instead of measuring on PSDCH, the Remote UE would measure on PSSCH. This new metric would need to be designed by RAN1 and RAN1 has no more time units left in this WI. While not increasing power consumption and interference, it poses a major problem when it comes to standardization complexity.

Option 4 uses existing procedures to trigger the Relay UE to transmit discovery messages the Remote UE can measure on. This means that standardization complexity is manageable. This behaviour does increase the interference, as there is an increase in Relay Solicitation messages, and the fact that all Relay UEs in vicinity of the Remote UE would reply, not only the current Relay UE of the Remote UE.
Based on this short evaluation we think option 4 should be selected by RAN2, mainly because it limits the standardization impact to RAN2. Option 4 is shown in Figure 1. 
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Figure 1 – The use of Relay Solicitation messages to trigger the Relay UE to reply with Relay Discovery.

However, care has to be taken to mitigate the increased interference and some sort of limitation how often the Remote UE may transmit Relay Solicitation messages for link quality estimation purposes should be captured.
Proposal 2 When connected to a Relay UE configured with Model B, the Remote UE may transmit Relay Solicitation message for the purpose of estimating the link quality to the Relay UE.
Proposal 3 The Remote UE may not transmit Relay Solicitation message for the purpose of estimating the link quality to the Relay UE more often than once every second.
Conclusion

In this contribution we made the following observations:
Observation 1
The Relay Discovery procedure has to be reviewed for Relay UEs configured with Model B.


Based on the discussion we propose the following:
Proposal 1
RAN2 to discuss and possibly resolve the matter of relay reselection under Model B.
Proposal 2
When connected to a Relay UE configured with Model B, the Remote UE may transmit Relay Solicitation message for the purpose of estimating the link quality to the Relay UE.
Proposal 3
The Remote UE may not transmit Relay Solicitation message for the purpose of estimating the link quality to the Relay UE more often than once every second.
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