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1. Introduction
Relay start up presents the following the problem of converting from Uu interface to Un interface operations from RN to DeNB.

In many cases, the transition from the Uu interface to Un interface operations between the RN and DeNB can need a hard transition (i.e. a lack of synchronization between the transition times at the DeNB and RN can cause problems at the physical layer, .e.g if the HARQ timeline is changed and new chanells such as R-PDCCH are used). 
To provide a hard boundary for the transition, in this paper it is proposed that the transition from Uu interface to Un interface can be done through a RACH process.
2. Discussion
Our proposed call flow for the startup of a relay is in the next section. Since many of these aspects have been discussed via email RAN2_69#31 already, we focus only on the RACH aspects (steps 3-8).

2.1 Need of RACH

Activation of the Un interface involves a transition from Uu to Un operation on the link between DeNB and RN. This involves changing from PDCCH to R-PDCCH operation. We focus on in-band relay case, and assume that the physical layer design is such that an RN that is in R-PDCCH mode of operation is unable to monitor PDCCH, and a RN that is in PDCCH mode of operation is unable to monitor R-PDCCH.

To provice a clean demarcation point of transition between the two types of operation, we propose to use a RACH procedure that is similar to the “handover to self” model used to update security keys in LTE Rel-8.
Proposal 1: The transition from Uu to Un interface operation will use a RACH procedure (similar to security update procedure of “handover to self” in Rel-8).
For the RACH procedure, the choice of RACH sequences for Msg 1 is also important. This is because the RACH response has to be sent on R-PDCCH instead of PDCCH, and the eNB has to know which of the two channels to use to send the RACH response. This can be accomplished by using a separate RACH resource allocation for RNs (separate from UEs connected to DeNB).

Note that RACH for Relay is needed not only for Uu to Un transition, but also for timing/power corrections and DRX operations.

Proposal 2: Relays will be allocated a RACH resource for Msg 1 that is separate from the RACH resource allocated to UEs connected to DeNB (this can be different in terms of time, frequency or sequence).
For RACH by relay, there is a choice between contention based and dedicated RACH. On the Uu interface, the contention based RACH is supported for two reasons, both of which are not applicable for relays.

(a) UEs that are entirely new to the system, and hence no dedicated RACH possible. This is not true for Relays because they are never new to the system, but rather start their RRC connections as UEs.

(b) Too many UEs can connected to an eNB, and reserving dedicated RACH for each UE is not feasible. This is not true for relays, as the number of relays connected to an eNB is expected to be much smaller than the number of UEs.

Proposal 3: Relay RACH need not be contention based, and dedicated RACH is sufficient.

2.2 Message flow details

Note that this paper only focuses on steps 3-8.
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Figure 1: Relay Startup RACH Procedure
(1) RN connects to the DeNB using regular Uu interface methods

· There may be minor enhancements, to indicate to the DeNB that this is relay node.

(2) RN performs Attach procedure with the MME and negotiates that the RN is allowed to act as a relay while connected to this DeNB, and MME tells the DeNB that RN is allowed to operate as RN.

(3) RN receives re-configuration command with a flag/IE commanding the start of Un operation

· There may be other aspects of relay configuration (e.g. R-PDCCH configuration) that could be included in this message, or obtained earlier with broadcast parameters.
(4) RN sends RACH, and starts monitoring R-PDCCH
· Possibly with reserved/dedicated RACH resource, to enable the DeNB to know that the response has to be sent on R-PDCCH instead of PDCCH.
(5) DeNB sends RACH response on R-PDCCH, including UL assignment
(6) RN sends RRC Reconfiguration Complete to DeNB

(7) DeNB confirms reception of RRC Reconfiguration complete by sending a UL grant.

(8) Un interface is operational using R-PDCCH 

(9) Relay retrieves OA&M configuration information from the OA&M server 
(10) Relay establishes S1 and X2 connections
5. Conclusions
The following proposals were made:

Proposal 1: The transition from Uu to Un interface operation will use a RACH procedure (similar to security update procedure of “handover to self” in Rel-8).

Proposal 2: Relays will be allocated a RACH resource for Msg 1 that is separate from the RACH resource allocated to UEs connected to DeNB (this can be different in terms of time, frequency or sequence).

Proposal 3: Relay RACH need not be contention based, and dedicated RACH is sufficient.
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