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1. Introduction

In this paper, we describe some basic steps that are part of relay start up procedure. We also show that the relay start up procedure can make substantial reuse of procedures already defined for the Uu interface. 
2. Discussion
When a relay powers up, the relay needs to first acquire the Un interface channel and the system configuration parameters. Next, the relay has to connect to the DeNB, and be recognized and authenticated by the network to work as a relay. Finally, the DeNB learns that the relay is authenticated, and provides the correct system configuration parameters for the relay to begin operation. In Fig. 1, a call flow shows how the relay starts to serve as a relay after the initial acquisition.
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Figure 1. Start-up Procedure of the Relay
Steps 1 and 2 use the basic random access procedure.

At Step 3, the RRC Connection Setup request includes a “relay” indication to indicate that the attaching device will work as a relay. This may potentially facilitate the DeNB or an upstream relay to reject a relay addition before any NAS signalling takes place. In addition, the DeNB may decide to forward the successive attach Request NAS message to an MME specially configured to serve the relays.
Proposal 1: Upon startup, relay shall connect to the DeNB as a regular Rel-10 UE, with an additional indication that the UE is a relay in message 3.
Before the relay can begin to provide service to UEs, the relay first has to be authenticated by the network as a legitimate device that is permitted to provide relay services to UEs on the Uu interface, and also obtain relay specific resources on the Un interface. This is shown in steps 4-7.
Proposal 2: After connecting to the DeNB, the relay shall perform authentication to verify it has relay privileges.

At Step 7, the Initial Context Setup Request sent from the Relay’s MME to the DeNB has the indication that this UE is indeed a relay. This completed the authentication of the relay from the perspective of the DeNB. Hence, the DeNB can decide if any specific relay system configuration is needed for this relay.

At Step 8, the DeNB can send the relay configuration information to the relay with the RRC Reconfiguration message. The relay specific configuration may be quite different for in-band and out of band relays. 
Proposal 3: Once the DeNB is aware that the UE is in fact a relay, the DeNB shall provide relay specific configuration to the relay.
After Step 9, the relay can start to operate as a relay.

Proposal 4: It is proposed to adopt the relay start-up procedure depicted in Figure. 1.

From the relay start up procedure described here, it can be seen that the basic procedures for the Un interface are very similar to the Un interface, with specific differences such as addition of a bit to the RRC Connection Request message, or physical layer differences due to duplexing of Uu and Un links. Further, other procedures such as reconfiguration can can also be common with the Uu interface. Commonality with the Uu interface also reduces the development effort on the Un interface, at both the DeNB and relay. This leads to the following proposal:
Proposal 5: As a baseline, the procedures on the Un interface should be the same as the Uu interface, with differences being adopted when the need is shown.
3. Conclusion
In this contribution, some proposals are given as follows:
Proposal 1: Upon startup, relay shall connect to the DeNB as a regular Rel-10 UE, with an additional indication that the UE is a relay in message 3.
Proposal 2: After connecting to the eNB, relay shall perform authentication to verify it has relay privileges.

Proposal 3: Once the DeNB is aware that the UE is in fact a relay, the DeNB shall provide relay specific configuration to the relay.
Proposal 4: It is proposed to adopt the relay start-up procedure depicted in Figure. 1.

Proposal 5: As a baseline, the procedures on the Un interface should be the same as the Uu interface, with differences being adopted when the need is shown.
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