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1 Introduction

In RAN2#90 meeting, it was decided to have an email discussion on relay initiation and (re)-selection [2].
In this contribution, we further elaborate our views provided in the email discussion and proposed an alternative set of proposals for relay initiation and (re)-selection. 
2 Discussion
2.1 Usage of UE-Network Relay in Rel-13

According to the WI scope [1], the usage of UE-to-Network Relay is only for public safety use cases. It is not for non-public safety use case:
The work item will cover enhancements to LTE device to device communications and discovery meeting requirements for public safety for: 

· in network coverage (intra-cell and inter-cell), 

· partial network coverage, and 

· outside network coverage scenarios 

For non-public safety discovery, the work item will cover enhancements to LTE device to device for:

· in network coverage (intra-cell and inter-cell)
Since UE-to-Network relay is primarily to extend the network coverage to out-of-coverage UE using D2D communication with the UE relay discovery by the remote UE using D2D discovery, it is clear from the WI scope that it is for public-safety use cases only. 
Observation#1: UE-Network Relay is for enhancing D2D communication and for partial network coverage. It is thus only relevant to Public-Safety use case in Rel-13.

2.2 eNB awareness/control the relay discovery model
It is argued [2] that eNB should be made aware of the relay discovery model because:

The two models might have a different impact on the UE power consumption and on the overall network performance. In model A, when initiated as a Relay UE, a UE would like have to continue to periodically announce relay discovery messages, thus continuously consuming power and radio resources. In model B, a Relay UE would only send discovery messages (and then consume power and radio resources) only when triggered by a remote UE.
Some companies think that Model B is more efficient in terms of UE power consumption and radio resources to the Model A. This is true if it is looked at from the relay UE point of view. But from the remote UE point of view, it is more UE power as well as radio resources consuming because it may not find a relay in close proximity and might continue to look for one resulting in sending repeated discovery solicitation message. Furthermore there will be more than 1 remote UE doing this and thus there is a higher chance of consuming more discovery radio resources when the remote UE is in coverage.

Observation#2: Model B is more radio resource efficient than Mode A since there will be more remote UE using discovery radio resources for sending/repeating discovery soliticitation message. Also Model B seems more UE power efficient from relay UE point of view, but it might not be more efficient from remote UE point of view.
Furthermore, for public safety scenarios, keeping the discovery model transparent to the eNB enables the operator to support wider coverage sooner, as upgrades to eNBs are not required. The public safety remote UE implementation is in the best position to decide the optimum relay discovery mode, based on its knowledge of the situation (e.g. the urgency) and device status (e.g. owner/power/mobility).  
Also, SA2 does not currently consider that the relay discovery model is known to the eNB as there is no direct interface between the ProSe Function and the eNB. We do not see any gains in the eNB aware of the discovery model.
Hence it is proposed:
Proposal#1: The eNB is not aware and cannot control the relay discovery model in use in the cell.

2.3 eNB control for relay UE initiation in network coverage
The following pre-requisites for Relay UE qualification which can be controlled by the eNB are specified in [2]:
Pre-requisite 0) No pre-requisite needs to be specified. A relay capable UE might decide by implementation means whether it is qualified to act as a Relay UE or not

Pre-requisite 1) Uu link quality (RSRP/RSRQ) above a specified/configured threshold 

Pre-requisite 2) Uu link quality (RSRP/RSRQ) below a specified/configured threshold (where the idea is that UEs with too good Uu link quality might be far from the cell edge or from coverage holes and then don’t need to act as relays)

Pre-requisite 3) UE mobility level below a specified/configured threshold 

Pre-requisite 4) UE battery level above a specified/configured threshold 

Pre-requisite 5) User may manually initiate the relay function
Pre-requisite 6) Processing load at the relay

The metrics (e.g. Uu link quality, UE mobility etc.) for Pre-requisites 1) – 6) can all be factors to decide whether a UE is qualified to be a UE relay. However, we can’t really see why any of the metrics need to be controlled by the network. Pre-requisites 1), 2), 3) 4) and 6) contain metrics such as Uu link quality, UE mobility, UE battery and processing load. A Public Safety UE can itself decide whether these metrics are relevant in a particular emergency scenario (e.g. An incident may occur close to the cell center/eNB, pre-requisite 1) may not be relevant in such situation to prevent a UE to become relay; An incident may occur at the cell edge and a UE has to be set up as a relay even though its Uu link quality does not meet Pre-requisite 1) etc.)

Hence we believe that all the metrics (to qualify as a Public Safety UE relay) are only relevant depending on the circumstances in the Public Safety use cases and the end user can make the judgement taking into consideration of the above metrics and decide whether to set a UE as a UE relay by manually initiating the relay function.

Observation#3: All the metrics (to qualify as a Public Safety UE relay) are only relevant depending on the circumstances and the end user can make the judgement taking into consideration of the above metrics and decide whether to set a UE as a UE relay by manually initiating the relay function.

Furthermore, it keeps relay initiation transparent to the eNB, thereby enabling operator to provide wider public safety relay coverage sooner by not necessitating eNB upgrades.
Observation#4: Without eNB control/awareness, relay initiation can be kept transparent to the eNB and thereby enabling operator to provide wider public safety relay coverage sooner by not necessitating eNB upgrades.
 It is hence proposed that:
Proposal#2: Public Safety end user can make the decision whether to set a UE as a UE relay by taking into consideration of the relevant metrics (e.g. Uu link quality, UE mobility, UE battery and processing load) that fit its public safety scenarios. A manual initiating of the relay function is required.

At RAN2#90 it was agreed that a remote UE can decide when to start monitoring for relay discovery announcements (and that the discovery resources are provided by Rel-12 mechanisms). In case of Model B, there is a need to discuss when the remote UE starts transmitting relay discovery solicitation message. The main argument for eNB control is to restrict the remote UE from transmitting the solicitation message too early or at the cell center. Uu link quality is the main metric to make such decision. It again depends on incident scenario (e.g. a fire fighter may be in very good network coverage at an instance but goes into poor coverage when it enters basement etc.) and it should be left to the end-user to decide exactly when it needs to start relay discovery solicitation message regardless of the Uu link quality. If the UE is configured to autonomously start relay discovery solicitation message, public safety UE will not wantonly keep sending relay discovery solicitation message.  Hence there is no need of control by the eNB.
Observation#5: For remote UE initiating relay discovery solicitation message, it may require transmitting the relay discovery solicitation message early even when the network coverage is good (e.g. a fire fighter going into basement etc.). If the UE is configured to autonomously start relay discovery solicitation message, public safety UE will not wantonly keep sending relay discovery solicitation message.
Proposal#3: Public Safety end user can make the decision whether to set a UE using Model B to start transmitting discovery solicitation message either by manually initiating the discovery solicitation function or take into consideration the Uu link quality by UE implementation if autonomous UE initiating relay discovery soliticitation message is configured by higher layers.

2.4 eNB Control for relay UE (re)selection in network coverage
The intention of SA2 is not to specify any service continuity in Rel-13 3GPP specification. This would mean that the service continuity is left to the application level implementation. Since whether to support make before break (to reduce traffic interruption time) and break before make is decided by the UE application specific implementation, there is no need to specify further relay UE (re)selection in 3GPP AS specifications. The application level implementation should be able to retrieve the actual radio quality measurement (i.e. PC5 link quality) whether to select a UE relay or re-select to another UE relay.
Furthermore, some preconfigured criteria on the PC5 link quality will have been provided by the ProSe function to the UE for out-of-coverage, the same criteria can also be used for the in coverage case as well. There is no strong justification to have eNB controlled the UE relay selection.
Proposal#4: Relay UE (re)selection in coverage should be left to UE application specific implementation. 

3 Conclusion

It is recommended that RAN 2 discusses the following observations and proposals:
Observation#1: UE-Network Relay is for enhancing D2D communication and for partial network coverage. It is thus is only relevant to Public-Safety use case in Rel-13.

Observation#2: Model B may be more UE power as well as radio resource efficient from relay UE point of view, but it might not be more efficient from remote UE point of view.

Proposal#1: The eNB is not aware and cannot control the relay discovery model in use in the cell.

Observation#3: All the metrics (to qualify as a Public Safety UE relay) are only relevant depending on the circumstances and the end user can make the judgement taking into consideration of the above metrics and decide whether to set a UE as a UE relay by manually initiating the relay function.

Observation#4: Without eNB control/awareness, relay initiation can be kept transparent to the eNB and thereby enabling operator to provide wider public safety relay coverage sooner by not necessitating eNB upgrades.
Proposal#2: Public Safety end user can make the decision whether to set a UE as a UE relay by taking into consideration of the relevant metrics (e.g. Uu link quality, UE mobility, UE battery and processing load) that fit its public safety scenarios. A manual initiating of the relay function is required.

Observation#5: For remote UE initiating relay discovery solicitation message, it may require transmitting the relay discovery solicitation message early even when the network coverage is good (e.g. a fire fighter going into basement etc.). If remote UE is configured to autonomously start relay discovery solicitation message, there is no need for eNB control since public safety UE will not wantonly set itself to keep sending relay discovery solicitation message.

Proposal#3: Public Safety end user can make the decision whether to set a UE using Model B to start transmitting discovery solicitation message either by manually initiating the discovery solicitation function or take into consideration the Uu link quality by UE implementation if autonomous UE initiating relay discovery soliticitation message is configured by higher layers.
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