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1 Introduction

The Rel-13 solution for UE-to-Network relays as being specified in TS 23.303 [2] includes the support for unicast relaying, which is based on ProSe 1-1 communication between the Relay UE and Remote UE. It also includes eMBMS relay support, which in turn is based on ProSe 1-many communication between the Relay UE and Remote UEs. 
Regarding the establishment of the PC5 layer-2 link between the Relay UE and Remote UE, at RAN2#91, the following agreements were made:

	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.  


This contribution addresses further RAN-related details of the establishment and release procedures, e.g. the following:
-
Does the PC5 Signalling Protocol contain any radio layer information?

-
Is the eNB involved in the release of the PC5 layer-2 link between the Relay UE and Remote UE?
2 Discussion
2.1 Establishment of a secure layer-2 link over PC5

In the figure below we illustrate the overall procedure for selecting and connecting to a Relay UE.
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Figure 1: Overall procedure for selecting and connecting to a Relay UE (Remote UE in coverage).

The above procedure is also discussed in [1]. 
Regarding the procedure in step 4 to establish a secure layer-2 link over PC5, at last RAN2 is was agreed that the Relay UE transmits a SidelinkUEInformation message to its serving eNB upon receiving the Direct Communication Request higher layer message from the Remote UE.  Moreover, the in-coverage Remote UE also needs to transmit a SidelinkUEInformation message to its serving eNB in order to be provided with radio resources for the one-to-one communication over PC5.
Proposal 1 The Remote UE transmits a message (e.g. SidelinkUEInformation) to its serving eNB before initiating the establishment of the PC5 Layer-2 link to a Relay UE. The SidelinkUEInformation includes at least the Relay UE ID and an indication that that the link is to be used for UE-to-Network relaying as a Remote UE.

In the procedure for establishing a secure layer-2 link between the Relay UE and a Remote UE we have not identified any radio layer information to be conveyed over PC5 and we assume therefore that the content of the messages used for this procedure belongs to a higher layer protocol (i.e. the PC5 Signalling Protocol, not specified by RAN). 
2.2 Layer-2 link maintenance over PC5
This procedure is a keep-alive mechanism used to detect when a peer becomes out-of-range (which then typically triggers a subsequent release). We have not identified any RAN-related aspects of this procedure and it belongs to higher layers (i.e. the PC5 Signalling Protocol, not specified by RAN).
2.3 Layer-2 link release over PC5

Below the procedure to release the PC5 link is illustrated (from [2]).
	7.1.2.4
Layer-2 link release over PC5


[image: image2.emf]UE-1 UE-2

1. Disconnect Request

2. Disconnect Response


Figure 5.4.5.3-1: Layer-2 link release over PC5




This procedure is also used to release the PC5 link between a Relay UE and a Remote UE. From PC5 point of view the release procedure may be triggered by the Remote UE or the Relay UE. In [2] it is stated “This procedure can be also used to release the layer-2 link between the Remote UE and the UE-to-Network Relay, initiated by either the Remote UE or the Relay e.g. due to temporary loss of connectivity to the network, battery running low of the relay, etc”. 

We think there are also cases when the eNB triggers the invocation of the PC5 link release procedure, such as when the authorization of a Relay UE has been revoked (as indicated by the EPC), or when the resources are no longer provided. In that case, an eNB will transmit an RRCConnectionReconfiguration message to either an in-coverage Remote UE or Relay UE, triggering a release of PC5.

Proposal 2 The eNB has the possibility to trigger the release of the PC5 link between the Relay UE and the Remote UE.

In the figure below we have extended the PC5 link release procedure with a trigger from the eNB to the Relay UE.
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Figure 2: Procedure to release the PC5 link, triggered by the serving eNB of the Relay UE

In the figure below, the release is triggered from the eNB via the in coverage remote UE.
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Figure 3: Procedure to release the PC5 link, triggered by the serving eNB of the Remote UE

Naturally, the eNB should not have possibility to reject a PC5 link release between the Relay UE and the Remote UE. However, in order to facilitate eNB-based admission control of Remote UEs, the eNB needs to know that a particular Remote UE has disconnected as well.
Proposal 3 The Relay UE transmits a message (e.g. SidelinkUEInformation) to its serving eNB upon a release of the PC5 Layer-2 link between the Relay UE and a Remote UE. The SidelinkUEInformation includes at least the ProSe UE ID of the Remote UE.
In the figure below we have extended the PC5 link release procedure with this message from the Relay UE to its serving eNB.
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Figure 4: Procedure to release the PC5 link, extended with a SidelinkUEInformation message

In the procedure for releasing the PC5 link between the Relay UE and a Remote UE we have not identified any radio layer information and we assume therefore that all the content of the messages used for this procedure belongs to a higher layer protocol (i.e. the PC5 Signalling Protocol, not specified by RAN). 
2.4 PC5 Signalling Protocol


[image: image6]
Figure 5: PC5 Signalling Protocol stack

As defined in [2], the PC5 Signalling Protocol is the UE-UE control plane protocol for control plane signalling over PC5 (e.g. establishment, maintenance and release of secure layer-2 link over PC5, TMGI monitoring requests, Cell ID announcement requests etc. It implies that this protocol is used for the management the layer-2 link between a Remote UE and a UE-to-Network Relay. The PC5 Signalling Protocol messages are sent with a unicast Destination Layer-2 ID in MAC.

PC5 Signalling Protocol is not specified by RAN and belongs to higher layers, and we have not identified any radio layer information as part of this protocol. 
Observation 1 We have not identified any radio layer information in the PC5 Signalling Protocol.
3 Conclusion

In this contribution we have discussed any RAN-related aspects of the control plane procedures for management of the PC5 link between the Relay UE and the Remote UE. 

In section 2 we made the following observations:
Observation 1
We have not identified any radio layer information in the PC5 Signalling Protocol.


Based on the discussion in section 2 we propose the following:
Proposal 1
The Remote UE transmits a message (e.g. SidelinkUEInformation) to its serving eNB before initiating the establishment of the PC5 Layer-2 link to a Relay UE. The SidelinkUEInformation includes at least the Relay UE ID and an indication that that the link is to be used for UE-to-Network relaying as a Remote UE.
Proposal 2
The eNB has the possibility to trigger the release of the PC5 link between the Relay UE and the Remote UE.
Proposal 3
The Relay UE transmits a message (e.g. SidelinkUEInformation) to its serving eNB upon a release of the PC5 Layer-2 link between the Relay UE and a Remote UE. The SidelinkUEInformation includes at least the ProSe UE ID of the Remote UE.
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