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1
Introduction
Agenda Item 7.5.1.3 for 3GPP RAN2#91 has following open issues [2]:
	7.5.1.3
Connection establishment 

Once relay selection is performed, what is the level of eNB control for connection establishment for out-of-coverage UEs (e.g. does the eNB authorise remote UEs)? What information is required to be transmitted to the eNB?

For in-coverage UEs, when is relay connection establishment done and what is eNB involvement?

AS involvement (UE and/or eNB) with NAS in deciding "when" to switch “allowed traffic” (as determined by higher layers) between Uu and PC5 (if any).


In this document we discuss all the open issues and propose the solution.
2
Discussion
When UE is in-coverage figure 1 shows the message sequence to handle the operation of relay discovery/ relay selection/ connection to relay.

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.

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.
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Figure 1: Operation of relay discovery/ relay selection/ connection to relay

2.1 Issues 1: 
	Once relay selection is performed, what is the level of eNB control for connection establishment for out-of-coverage UEs (e.g. does the eNB authorise remote UEs)? What information is required to be transmitted to the eNB?


Out of coverage UE is authorised to use relay (if available) by higher layer as part of pre-configuration. It is therefore not required for eNB to authorise the remote UE (when remote UE is out of coverage). 
Proposal 4: Remote UE (when out of coverage) is pre-authorised by higher layer to use relay. Hence it is not required for eNB to authorise the remote UE.

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. Source Layer-2 ID of the remote UE (as it is destination ID) will be reported to eNB. 
Proposal 5: Similar to Rel-12 procedure, source Layer-2 ID of the remote UE (as it is destination ID) will be reported to eNB as part of SidelinkUEInformation message. 

Proposal 6: To assist eNB scheduler, relay UE informs its serving cell that it is acting as relay and how many remote UEs are connected to it.

2.2 Issue 2: 

	For in-coverage UEs, when is relay connection establishment done and what is eNB involvement?


As depicted in step 5,6,7 of figure 1 above, once remote UE sends SidelinkUEInformation message (indicating this D2D is for relay operation) and receives response from eNB (RRCConnecttionReconfiguration message), 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.
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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 [3]:

	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:
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Figure 7.1.2.1.1: Establishment of secure layer-2 link over PC5




Proposal 7: 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.

As agreed in RAN2#90 [1] that remote UE (in-coverage) can start monitoring relay discovery messages on its own. However it should be under NW control when remote UE (in-coverage) connects to the relay UE. Before connecting to relay UE, as part of rel-12 procedure remote UE sends SidelinkUEInformation message to eNB. In this message remote UE can indicate to eNB that remote UE needs to connect to relay UE. If eNB allows, then remote UE sends connect request to relay. 

Proposal 8: UE sends SidelinkUEInformation message to eNB. In this message remote UE indicates to eNB that remote UE needs to connect to relay UE. If eNB allows, then remote UE sends connect request to relay. 

2.3 Issue3: 

	AS involvement (UE and/or eNB) with NAS in deciding "when" to switch “allowed traffic” (as determined by higher layers) between Uu and PC5 (if any).


When remote UE successfully establishes secure connection with relay UE, then remote UE can shift all its data from Uu link to PC5 link. As discussed in the section 2.2 above, eNB has already allowed remote UE to connect to the relay UE. Other than this no further involvement of eNB is required for path switch.

Proposal 9: When remote UE successfully establishes secure connection with relay UE, then remote UE can shift all its data from Uu link to PC5 link. eNB has already allowed remote UE to connect to the relay UE. Other than this no further involvement of eNB is required for path switch.

3
Conclusion 

In this contribution we discussed how to handle connection establishment for 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: Remote UE (when out of coverage) is pre-authorised by higher layer to use relay. Hence it is not required for eNB to authorise the remote UE.

Proposal 5: Similar to Rel-12 procedure, source Layer-2 ID of the remote UE (as it is destination ID) will be reported to eNB as part of SidelinkUEInformation message. 

Proposal 6: To assist eNB scheduler, relay UE informs its serving cell that it is acting as relay and how many remote UEs are connected to it.

Proposal 7: 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 8: UE sends SidelinkUEInformation message to eNB. In this message remote UE indicates to eNB that remote UE needs to connect to relay UE. If eNB allows, then remote UE sends connect request to relay. 

Proposal 9: When remote UE successfully establishes secure connection with relay UE, then remote UE can shift all its data from Uu link to PC5 link. eNB has already allowed remote UE to connect to the relay UE. Other than this no further involvement of eNB is required for path switch.
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