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1. Introduction 
At last meeting, some papers ([1], [2], [3]) on startup procedure of relay node have been discussed, and three states definition was also proposed in [1]. After these discussions, a few open issues have been identified as follows [4]:

Open Issue 1: Does a RN have an IDLE state? Or only a power on sequence and Connected states?

Open Issue 2: Will RN ever perform RACH in CONN after initial startup/started R-PDCCH monitoring?

Open Issue 3: If the RN does perform RACH in CONN, does it temporarily give up R-PDCCH monitoring?

Open Issue 4: Do we need R-PDCCH monitoring with separate RRC state?

In this contribution we’ll try to address above open issues, and hope that RAN2 may reach some preliminary consensus on these issues. 
2. Discussion
2.1. The necessity of IDLE state for RN
The reason why some companies may think IDLE state is not necessary is that RN will always try to stay in connected state and never return to IDLE state again after startup. We agree that RN should stay in connected state as much as possible, however, we think there are still some cases in which RN has to retreat to IDLE state. For example, if there is a radio link failure in backhaul link, and when RN tries to get re-connected through random access, the RA fails consecutive times for some reason. In that case, the RN should stop for a while before trying again rather than keep launching RA endlessly. And during the time RN can do pretty much the same what UE does in IDLE state.
And if we take indoor relay into consideration, there may be many RNs in the cell and it’s not a good idea to keep all RNs connected all the time. Indoor RN may need to stay in IDLE state before there is any user under it becomes active.
Proposal 1: IDLE state should be kept for RN.

2.2. The necessity of separate CONN states for RN
In [1], we proposed to use separate connected states for RN monitoring PDCCH and RN monitoring R-PDCCH:

· UE_CONNECTED:

The RN has part (or all of) the functionality of that as a UE in RRC_CONNECTED state, but no functionality as a relay. RN monitors PDCCH to transmit and/or receive to/from ENB.

· RN_CONNECTED:

The RN has the full functionality as a relay. RN monitors R-PDCCH to transmit and/or receive to/from ENB.
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And the reasons why we think UE_CONN is necessary are:

1. There is such a scenario that operator needs to keep RN connected for testing, data downloading, monitoring, etc, but doesn’t want it to provide services to UEs. In that scenario UE_CONN may be more convenient and efficient than RN_CONN.

2. In case of RLF, it’s better for RN to try to recover in connected state rather than simply go back to IDLE. And one option to do that is that RN switch to UE_CONN first and then do RAP in UE_CONN.

Though the characteristic difference between UE_CONN and RN_CONN is that RN monitors PDCCH in UE_CONN and R-PDCCH in RN_CONN, this could lead to a lot of other differences such as how to acquire system information, data scheduling etc. In short, if we agree that UE_CONN is necessary, then we should separate UE_CONN from RN_CONN. 
Proposal 2: Two separate states, UE_CONN and RN_CONN , should be defined for RN.
2.3. RAP in connected state

For UE in RRC_CONNECTED, UE performs RAP for the events listed below ( [5]):

· downlink data arrival, when UL synchronization status is “non-synchronized”;

· uplink data arrival, when UL synchronization status is “non-synchronized” or no resources for SR available;

· D-SR reaches the maximum number of transmission;

· Recovering from RLF.

· Handover

Though there are some suggestions to prevent above events from occurring in RN backhaul link, e.g., keeping RN always UL synchronized and eliminating needs for SR by always allocating some UL resource[6]. However, most of above reasons for RAP in RN connected state, such as loss of UL sync, D-SR failure, RLF, etc, are still valid for RN backhaul link, whatever measures might be taken to reduce the probabilities of those failures.  We’ll discuss below in details on whether above events could occur in backhaul link.  
2.3.1. Loss of UL synchronization

First of all, we think that there is no guarantee that RN can always keep UL synchronized whatever measures may be taken. As long as TA command and TAT still exist for backhaul link, we can’t rule out the possibility that TAT expires and RN loses its UL sync.  

2.3.2. Reaching the maximum D-SR repetition

Though there were suggestions[6] that some fixed resource is reserved for BSR transmission and there is no need for D-SR anymore, the waste of resource could be a big concern especially when there are a number of RNs (indoor Relay scenario). So the D-SR mechanism may still need to be kept for backhaul link and it’s possible for D-SR transmission to reach a maximum number.
2.3.3. Radio Link Failure

Obviously RLF is inevitable for backhaul link as long as it’s wireless. 
2.3.4. Handover

Though mobility is the low priority concern, we should still keep the possibility for RN handover to another eNB which absolutely requires RAP in connected state.
Proposal 3: RAP should be allowed in connected state for RN in case of loss of UL sync, D-SR failure, RLF and handover.
And we think there are two options for doing RAP in connected state:

Option 1: RAP is performed in RN_CONN (i.e., RRC_CONN), i.e. the process is completed with R-PDCCH monitoring. Some adjustments to current RAP (for example, dedicated preamble may be employed to identify the RAP is special) need to be adopted to support RAP with R-PDCCH.

Option 2: RN switches to UE_CONN state first and RAP is performed in that state, and re-enter RN_CONN after RAP is succeeded. The benefit is that the traditional RAP can be used. 

Reference to above section 2.2.4, in case that RN is recovering from RLF, RN will go to UE_CONN state first and initiate a Rel-8 like RRC connection re-establishment procedure in UE_CONN state. The RAP is done normally on PDCCH.
Proposal 4: The details of RAP in connected state need further discussion. 
3.  Conclusion 

In this contribution we present some thinking about the open issues raised during last meeting, and as conclusion we propose that: 

Proposal 1: IDLE state should be kept for RN.

Proposal 2: Two separate states, UE_CONN and RN_CONN, should be defined for RN.

Proposal 3: RAP should be allowed in connected state for RN in case of loss of UL sync, D-SR failure, RLF and handover.
Proposal 4: The details of RAP in connected state need further discussion.
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