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1      Introduction

During the last RAN2#90 meeting, the below agreements [1] have been made related to UE-to-Network relay topic within Rel-13 LTE eD2D ProSe WI. 
Agreements
Relay reselection 

· UE relay reselection is supported.  For out-of-coverage, the criteria for reselection is based on PC5 measurements (RSRP or other RAN1 agreed measurements) and higher layer criteria.   The relay reselection can be triggered by the remote UE.  Whether and how the relay UE can also trigger a reselection is FFS. 

In-coverage scenarios 

· For relay discovery purposes from the remote UE, the monitoring and transmitting resources for discovery are provided by the eNB using the Rel-12 mechanisms (broadcast for idle mode and dedicated signalling for connected mode). The remote UE can decide when to start monitoring.  It is FFS whether the eNB controls when the remote UE starts using or requesting the resources for transmission purposes (Model B).   

In this contribution, we provide a brief summary of our views related to the recent email discussion [2] and discuss further about signalling considerations for relay UE initiation taking the above agreements into consideration.
2      Discussion
2.1     Relay UE Initiation
During RAN2#89bis, it was agreed that the relay UE would always be in-coverage and the eNB at the radio level can control whether a given UE can act as a relay. Relay UE initiation including the level of such network control, criteria for initiation, and supported RRC modes have been covered extensively as part of the email discussion [2]. In the following sub-sections, we cover some of the important aspects.  
2.1.1 Relay UE initiation criteria, discovery and configuration
In order to classify a given UE as a relay-capable UE, certain link quality related pre-requisites can be defined by the network. It is our view as well as majority opinion [2] that the criteria for acting as a Relay UE could be two threshold values broadcast in SIB signalling, by the eNB, indicating the minimum Uu link quality measurement  and maximum Uu link quality measurement (to ensure that UEs in cell center don’t act as relays). This threshold configuration may be sent in broadcast even if the relay UE is further configured via dedicated signalling (as shown in figures below).  Figure 1a shows the case wherein the eNB transmits broadcast signalling with at least the link quality thresholds for relay UE to satisfy. When UE B meets the broadcast pre-requisites, it may initiate the relay procedure by performing discovery. If the resource is available in broadcast signalling, the relay UE could automatically utilize the resources for solicitation response messages (model B) whether it is in idle or connected mode.
Proposal 1: RAN2 to discuss if the eNB broadcast criteria alone (i.e. cell-specific signalling) may be sufficient to control the relay UE initiation procedure. 
As per SA2 TR [3], both the relay discovery models (model A and model B) are to be supported. The remote UE performs discovery of a UE-to-Network relay using model A or model B discovery. Once the link quality threshold conditions as per above are met, the relay capable UE may also use one or both of the models depending on upper layer configuration. The email discussion covered whether it could be possible for the eNB to have control over the discovery model used in the cell. However, considering the partial-coverage case, the same model cannot be guaranteed to be used by an out-of-coverage remote UE and relay UE (unless the model configured by the eNB could be forwarded to OoC remote UEs, for example by MIB-SL). Hence a relay UE that transmits periodic announcements according to model A would still need to be prepared to receive and respond to solicitations from OoC remote UE.  
An alternative approach to eNB control of the discovery model is for the relay UE to inform the eNB of the model to be used if it needs to request discovery resources, to possibly assist the eNB in the allocation of resources. Currently, as the discovery messages are transmitted by the upper layers and the Access Stratum cannot distinguish whether a discovery message is for UE-to-NW relay discovery or some other type of discovery e.g. Group member discovery without some interaction between Access Stratum and upper layers. It is also noted that if, as proposed by the email discussion, the network can provide a separate pool of resources for relay discovery compared to other discovery then some interaction between Access Stratum and upper layers so that the correct resources are used by the UE.
Observation 1: AS is not aware of the discovery message type as per Rel-12 sidelink direct discovery, and if this assumption is kept for Rel-13, some interaction between AS and upper layer may need to be introduced to enable the AS to be aware. 
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Figure 1a Broadcast criteria for acting as a relay 
                       Figure 1b UE-initiated relay configuration
If a higher level of network control is desired (than broadcast alone), a given UE upon satisfying the broadcast thresholds criteria may initiate the relay operation by sending signalling e.g. SidelinkUEInformation to the eNB as shown in Figure 1b. This signalling notifies the eNB about its intent and may aid in RRM optimizations at the eNB. The advantage of such a UE-based interest indication is that the eNB could be made aware of the intent even before the relay discovery procedure e.g. announcement message is initiated. If the eNB desires this level of control, it will simply not provide relay discovery resources in broadcast signalling, thereby, the relay UE has to be in connected mode to request for resources as well as relay operation intent. 
Observation 2: The relay capable UE needs to provide relaying interest indication to the eNB before the start of the discovery procedure, if the eNB does not configure any relay discovery resources in broadcast (assuming separate resource configuration for relay discovery).
Upon UE initiation, the eNB may provide relay related UE-specific configuration information that could comprise of resource control and potentially other configuration parameters. 

In addition, it has been proposed that if Relay UEs are initiated by dedicated signalling, they need to stay in connected mode to perform relay discovery procedure so that the network can de-activate them if necessary [2]. However, it needs to be discussed whether the relay UE can enter idle mode (and continue to perform discovery) after initial configuration if there are no out-of-coverage remote UEs in proximity at the time 
Proposal 2: RAN2 to discuss if the relay UE can enter idle mode and continue to use the resources configured through dedicated signalling for model A or model B discovery. 
2.1.2
Communication via relay UE
The relay UE has to be in RRC connected mode for routing the remote UE data to the network as shown in Figure 2. As soon as the relay UE has received some data for forwarding to the eNB then the relay UE will transition to connected mode based on legacy procedures (i.e. triggered by UL data on the Uu interface). However, transitioning to connected mode only after the relay has the first data for forwarding will create additional delay. As an alternative, it needs to be discussed whether it can establish the RRC connection (i.e. upper layers initiate the Service Request procedure) upon receiving the ‘Direct Communication Request’ message over PC5 from a remote UE. In this way, the relay UE need not be in connected mode all the time in order to save power but without the introduction of additional delay to the first data received from a remote UE. 
Proposal 3: The relay UE can establish RRC connection with the eNB upon receiving a direct communication request from the remote UE.
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Figure 2 Signalling depiction of RRC state of relay UE and relay operation
2.1.3 RRC state of remote UE 

For the in-coverage case, the pre-condition of supported RRC mode for transmitting relay discovery solicitation request message has been proposed to be such that the remote UE can only transmit this message while in RRC connected mode. There seems to be no service continuity requirement for idle UEs in-coverage to start looking for a potential Relay UE. Although we agree with this viewpoint, the remote UE will start monitoring relay announcement or sending relay discovery solicitation message based on upper layer indication when the UE realizes that the Uu link quality has fallen below a specified threshold. In any case, the RRC state for sending the discovery messages also depend on how relay discovery resource is configured. If it is configured in broadcast, then there need not be any restriction to perform relay discovery solicitation only in connected mode.
Proposal 4: Remote UEs can start transmitting relay discovery solicitation messages both in RRC Connected and in RRC Idle.
3      Conclusions and proposals
In this contribution, we discussed the different aspects to be considered in RAN2 for initiation of ProSe UE-to-NW Relay and have the following observations and proposals.
Proposal 1: RAN2 to discuss if the eNB broadcast criteria alone (i.e. cell-specific signalling) may be sufficient to control the relay UE initiation procedure. 
Observation 1: AS is not aware of the discovery message type as per Rel-12 sidelink direct discovery, and if this assumption is kept for Rel-13, some interaction between AS and upper layer may need to be introduced to enable the AS to be aware. 

Observation 2: The relay capable UE needs to provide relaying interest indication to the eNB before the start of the discovery procedure, if the eNB does not configure any relay discovery resources in broadcast (assuming separate resource configuration for relay discovery).

Proposal 2: RAN2 to discuss if the relay UE can enter idle mode and continue to use the resources configured through dedicated signalling for model A or model B discovery. 
Proposal 3: The relay UE can establish RRC connection with the eNB upon receiving a direct communication request from the remote UE.

Proposal 4: Remote UEs can start transmitting relay discovery solicitation messages both in RRC Connected and in RRC Idle.
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