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1
Introduction
In RAN2#89Bis RAN2 made some progress for L3-based UE-to-Network relays. Following agreements were made:

	Agreements

· For the relay discovery and relay selection both in-coverage and out-of-coverage scenarios remote UEs can be addressed.   

· We will discuss the potential minimization of service interruption for the cases where the UE is moving from in-coverage to out-of-coverage and from out-of-coverage to in-coverage.  

· Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.  

Relay selection 

· 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.   

· For in-coverage, it is FFS how these measurements are used (e.g. the measurements can be used by the UE to perform selection similar to out-of-coverage case, or they can be reported to the eNB).    

· FFS how reselection is handled and who performs reselection decision.  FFS if Uu link quality is required for selection/reselection purposes.
· We will send an LS to RAN1/4 to notify them of RAN2 agreement that remote UE can take radio level measurements of the PC5 radio link quality and how these measurements will be used.  RAN2 would like to ask RAN1 to assess the feasibility of performing these measurements.  


Based on FFSs, related to In-coverage scenario, agenda item for RAN2 #90 has following questions:

	7.5.1.2
Connection establishment 

Does eNB authorize the remote UE? What information does the eNB require? How is the connection to the relay done, what is sent over PC5 and over Uu to setup the connection? 

Requirements?  


In this document we propose solutions related to above questions.  

2
Discussion
2.1 Remote UE is in-coverage

When UE is in-coverage figure 1 shows the message sequence to handle the operation of relay discovery/ relay selection/ connection to relay.
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Step 1. Configuration for relay

Step 3. Configuration for remote UE 

when to start discovering Relay

Step 4. When conditions are met 

start discovering Relays

Step 2. When conditions are met start 

Transmitting discovery message

Step 5. Measurement report to eNB

Step 6. eNB selects relay based on 

measurement and takes decision to 

allow UE to connect to relay or not Step 7. Instructs UE to connect to selected 

Relay (say Relay X)

Step8. Connection with relay (upper layer procedure)

Step 9. connection to Relay Success/Failure report

Step 10. eNB can optionally release the connection. 

From AS layer point of view It is exactly same as Rel-12 where UE can have both Uu and PC5 link.

SA2 to decide IP address preservation or not


Relay UE can be in RRC_IDLE or in RRC_CONNECTED, so configuration to relay (as shown in step 1) can be provided in broadcast or dedicated signalling.

Proposal 1: Configuration related to when relay UE can start transmitting discovery message is provided in broadcast or dedicated RRC signalling. 
When remote UE is in coverage, we need to consider only scenario when it is already in RRC_CONNECTED, because it is not possible to know when RRC_IDLE UE can have data to transmit, so it will be unnecessary for RRC_IDLE UE to discover and connect to relay UE. Configuration related when to start discovering relay UE, and relay measurement configuration are provided to the remote UE in a RRC dedicated message.

Before configuring remote UE to start looking for relay, eNB can check if the remote UE is authorised to use relay or not. 
Proposal 2: When remote UE is in-coverage it can participate in establishment of connection with relay only if remote UE is in RRC_CONNECTED state.
Proposal 3: Configuration related when to start discovering relay UE, and relay measurement configuration is provided to the remote UE in RRC dedicated message.
Proposal 4: Before configuring remote UE to start looking for relay, eNB can check whether the remote UE is authorised to use relay or not. 

In companion paper [3], it is proposed that PC5 radio condition and Uu radio condition should be taken into account for relay selection. In step 5 of figure 1, UE sends measurement report to eNB for those discovered relays which satisfy upper layer criterion. The measurement report contains PC5 radio condition and Uu link condition (between relay UE and eNB).

Proposal 5: UE sends a measurement report to eNB for those discovered relay which satisfy upper layer criterion. The measurement report contains PC5 radio condition and Uu link condition (between relay UE and eNB).
Based on reported measurement of Uu condition between remote UE and eNB, reported measurement of PC5 radio condition and Uu link condition between relay UE and eNB, theeNB decides to allow remote UE to connect to a specific relay, and sends the command to remote UE.
Proposal 6: eNB sends command to remote UE to get connected to a specific relay UE (which was included as part of measurement report).
Since the relay UE can be in RRC_IDLE, in the current cell or in neighbour cell, so the eNB might not have control over relay UE. It is therefore proposed that the eNB does not contact the relay UE to inform that remote UE is going to connect with it. However when relay UE starts participation in D2D as part of Rel-12 procedure it sends SidelinkUEInformation message to its serving eNB. As an enhancement in Rel-13 relay UE also informs to its serving cell that it is acting as relay and how many remote UEs are connected to it. This information can be useful for eNB to provide resources in PC5 and Uu link to the relay UE.
Proposal 7: eNB does not contact relay UE to inform it that a particular remote UE is going to connect to the relay.
Proposal 8: Relay UE informs its serving cell that it is acting as relay and how many remote UEs are connected to it.

Once the remote UE receives instruction from eNB to connect to a particular relay, the remote UE sends a Layer 3 message (from ProSe Signalling Protocol) to associate itself with Relay UE. The Relay UE responds with the Layer 3 message. Connection establishment between remote UE and relay UE is performed by ProSe signalling protocol.

[image: image2.emf]Relay UE

PHY

Remote UE

PHY

MAC

RLC

MAC

PDCP PDCP

RLC

PC5

ProSe 

Signaling 

Protocol

ProSe 

Signaling  

Protocol


Figure 2: Protocol Stack for L3 message exchange for establishment of connection for one-to one communication
Message exchange between remote UE and relay UE as described in [2]:

	7.1.2.1
Establishment of secure layer-2 link over PC5
Depicted in figure 7.1.2.1.1 is the procedure for establishment of secure layer-2 link over PC5:


[image: image3.emf]UE-1 UE-2

1. Direct Communication Request
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Figure 7.1.2.1.1: Establishment of secure layer-2 link over PC5



Proposal 9: Layer 3 message exchanges between ProSe signalling Protocol of remote UE and Relay UE are used for establishment of connection for one-to-one communication.
Once connection establishment with relay is successful (or fails), the remote UE informs the outcome to eNB. When connection establishment with relay succeeds, eNB can optionally release the connection after receiving the response from remote UE.
Proposal 10: Once connection establishment with relay is successful (or fails), the remote UE informs the eNB about the outcome. When the connection establishment with relay succeeds, the eNB can optionally release the connection after receiving the response from the remote UE.

3
Conclusion 

In this contribution we discussed UE to NW relay, we propose:
Proposal 1: Configuration related to when relay UE can start transmitting discovery message is provided in broadcast or dedicated RRC signalling. 
Proposal 2: When remote UE is in-coverage it can participate in establishment of connection with relay only if remote UE is in RRC_CONNECTED state.
Proposal 3: Configuration related when to start discovering relay UE, and relay measurement configuration is provided to the remote UE in RRC dedicated message.
Proposal 4: Before configuring remote UE to start looking for relay, eNB can check whether the remote UE is authorised to use relay or not. 
Proposal 5: UE sends a measurement report to eNB for those discovered relay which satisfy upper layer criterion. The measurement report contains PC5 radio condition and Uu link condition (between relay UE and eNB).
Proposal 6: eNB sends command to remote UE to get connected to a specific relay UE (which was included as part of measurement report).
Proposal 7: eNB does not contact relay UE to inform it that a particular remote UE is going to connect to the relay.

Proposal 8: Relay UE informs its serving cell that it is acting as relay and how many remote UEs are connected to it.
Proposal 9: Layer 3 message exchanges between ProSe signalling Protocol of remote UE and Relay UE are used for establishment of connection for one-to-one communication.
Proposal 10: Once connection establishment with relay is successful (or fails), the remote UE informs the eNB about the outcome. When the connection establishment with relay succeeds, the eNB can optionally release the connection after receiving the response from the remote UE.
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Step 3. Configuration for remote UE when to start discovering Relay


Step 4. When conditions are met start discovering Relays


Step 2. When conditions are met start Transmitting discovery message


Step 5. Measurement report to eNB


Step 6. eNB selects relay based on measurement and takes decision to allow UE to connect to relay or not


Step 7. Instructs UE to connect to selected Relay (say Relay X)


Step8. Connection with relay (upper layer procedure)


Step 9. connection to Relay Success/Failure report


Step 10. eNB can optionally release the connection. 

 From AS layer point of view It is exactly same as Rel-12 where UE can have both Uu and PC5 link.
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