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1      Introduction

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

· Authorization of remote UEs is done by higher layers 

· A relay UE performing relay communication has to be in RRC connected mode.  

· After receiving a layer-2 link establishment request from a remote UE, the relay UE informs the eNB using UESidelinkInformation.  The relay UE indicates in the message that the request is for relay one-to-one communication purposes.  The eNB similar to rel-12 can chose to provide or not provide resources for relay communication. 
· RAN2 will not define any layer-2 link establishment messages.  
In this contribution, we provide our views on the open aspects related to UE-to-Network relay connection establishment such as whether AS involvement is required for traffic switching taking the above agreements into consideration.
2      Discussion
2.1     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 1. It was discussed and determined that the relay UE initiated by broadcast signalling can also perform relay discovery when in idle mode. 
This section discusses the behaviour of the relay UE that may be in idle or connected mode, when it receives a direct communication request from a remote UE.
Scenario 1a Relay UE is in RRC_IDLE mode and communication transmission resource pool is broadcast in SIB18
Based on scenario 1a above, if the communication transmission resource pool is available, relay UE can respond to an incoming direct communication request without establishing an RRC Connection. Compared to establishing RRC connection for Sidelink communication, this is beneficial in case the mutual authentication between relay UE and remote UE fails for some reason because it does not need to go to the RRC connected mode. As soon as the relay UE has received some data for forwarding to the eNB, it 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 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 to 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. However, neither the reception of ‘Direct Communication Request’ nor the initiation of the ‘Service Request’ are AS functions; therefore, it is not the responsibility of RAN2 to specify such behaviour. Instead, any trigger to initiate ‘Service Request’ procedure based on received ‘Direct Communication Request’ should be determined within CT1. From RAN2 point of view, if the transmission resource is broadcast and the relay UE is in RRC_IDLE mode, it will complete the layer-2 link establishment with the remote UE and enter RRC_CONNECTED mode only when data is available for forwarding as per existing specification. 
Proposal 1: An idle mode relay UE is allowed to complete the layer-2 link establishment procedure over PC5 with a given remote UE before performing the service request procedure over Uu if communication transmission resource pool is configured in SIB18. 
Proposal 2:  RAN2 leaves it for CT1 to discuss whether the delay associated with RRC connection establishment of relay UE upon completion of PC5 link establishment procedure with a remote UE is acceptable.  
Scenario 1b Relay UE is in RRC_IDLE mode and communication transmission resource pool is not broadcast
If the transmission resource pool is not available, the idle mode relay UE will rely on existing trigger (i.e. sidelink data available for transmission) to initiate RRC connection establishment over Uu in order to respond to the ‘Direct Communication Request’ from the remote UE. The relay UE sends the eNB SidelinkUEInformation to request resource assignment for one-to-one communication with the corresponding Destination Layer-2 ID. 
Proposal 3: RAN2 to agree that if the transmission resource is not broadcast in SIB18 and the relay UE is in RRC_IDLE mode, it should enter RRC_CONNECTED mode, relying on existing trigger (i.e. sidelink data available for transmission), to respond to ‘Direct Communication Request’ from remote UE. 
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Figure 1 RRC state of relay UE for relaying remote UE data (Scenario 1a and 1b)
Scenario 2 Relay UE is already in RRC_CONNECTED mode 
As per release-12, the relay UE will send SidelinkUEInformation to the eNB when it wishes to communicate to a new destination (e.g. a new remote UE) that was not previously indicated in SidelinkUEInformation. The eNB may respond by providing new or modified transmission resources to the relay UE. 
If the relay UE has pre-existing resources for communication with other group member UEs (whether for relay or other purposes), it can continue to use those resources for communication with the new remote UE.
2.2     Trigger for switching 
As per the email discussion [2], the AS involvement in the path switch between Uu and PC5 of in-coverage remote UE was discussed and it is to be noted that the companies’ view is divided between two options: the switch should happen immediately (with no new AS trigger) when layer-2 link is established or be left to UE implementation (with no standardized AS involvement in the decision). While being left to UE implementation, the switch could be kept temporarily pending with both paths available. 
Simultaneous PC5 and Uu links (at least for a transient period) offers flexibility to determine the supported higher layer criteria and for applications to make-before-break where possible. As also shown in the annex, in order to support service continuity for MCPTT service, it is best if the switching from Uu link to relay-based link is not done immediately.   
In case of keeping both paths, one of the paths should be released at some point. It would be difficult for AS layer to clearly control the switching event or timing because data path switching is supported in the application layer considering L3 relaying functionality. 
Proposal 4: If and when to switch to PC5 link from Uu link for in-coverage remote UEs should be left to UE implementation without any standardized AS involvement.
3      Conclusions and proposals
In this contribution, we discussed the different aspects to be considered in RAN2 with respect to connection establishment of the ProSe UE-to-NW Relay and have the following observations and proposals.
Proposal 1: An idle mode relay UE is allowed to complete the layer-2 link establishment procedure over PC5 with a given remote UE before performing the service request procedure over Uu if communication resource pool is configured in SIB18. 

Proposal 2:  RAN2 leaves it for CT1 to discuss whether the delay associated with RRC connection establishment of relay UE upon completion of PC5 link establishment procedure with a remote UE is acceptable.  

Proposal 3: RAN2 to agree that if the transmission resource is not broadcast in SIB18 and the relay UE is in RRC_IDLE mode, it should enter RRC_CONNECTED mode, relying on existing trigger (i.e. sidelink data available for transmission), to respond to ‘Direct Communication Request’ from remote UE. 
Proposal 4: If and when to switch to PC5 link from Uu link for in-coverage remote UEs should be left to UE implementation without any standardized AS involvement.
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Figure A.1-2 Service continuity when UE switches from on-network MCPTT service to UE-to-network relay MCPTT service [3]
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