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1 Introduction 
The backhaul resource assignment of the relay node (RN) has been discussed in RAN1. A new physical control channel (referred to as the “R-PDCCH”) is introduced to dynamically or “semi-persistently” assign resources for the backhaul data[1]. The “R-PDCCH” is characterized by the following:

· is transmitted on a subset of the PRBs of the subframes assigned for the downlink backhaul link. 

· is transmitted on a subset of the OFDM symbols of the subframes assigned for the downlink backhaul link. This subset of OFDM symbols may include the full set of OFDM symbols available for the backhaul link

· is transmitted starting from an OFDM symbol within the subframe that is late enough so that the relay can receive it.

· is used to assign downlink resources in the same subframe and/or in one or more later subframes.

· is used to assign uplink resources in one or more later subframes

Obviously, how and when to use the “R-PDCCH” in the random access procedure should be clarified from RAN2 viewpoint. This contribution aims to raise a few concerns on the random access (RA) procedure of relay node, and seek for some common understandings about these issues to set the basis for future study.
2 Discussion
2.1
RN states in access procedure

Firstly, we should clarify how many states there are in the RN access procedure. Based on the current UE states definition and the RN specific functionality, there are following three possible states: 

· IDLE:
 The RN has part of (or all of) the functionality of that as a UE in RRC_ IDLE state. RN monitors R-PDCCH or PDCCH  to transmit and/or receive to/from ENB.
· UE_CONNECTED:
The RN has part (or all of) the functionality of that as a UE in RRC_CONNECT 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.
There are two alternatives of the states transition for the access procedure based on above three states.

The first one is that the whole access procedure includes above three states, and happens in the order of IDLE, UE_CONNECTED and RN_CONNECTED. In this alternative, RN firstly transits from IDLE to UE_CONNECTED state by performing the random access procedure as a normal UE with the exception that RN should inform ENB that it is a RN. And then RN transits to RN_CONNECTED state autonomously or based on ENB command/configuration after it completes the RA procedure. 

The second one is that the whole access procedure just include IDLE and RN_CONNECTED states. In this alternative, RN transits from IDLE to RN_CONNECTED during random access procedure base on ENB command/configuration.

Proposal 1: 

RAN2 should further discuss and make decision on RN states and state transition in access procedure.
2.2
RN access procedure
During the RN access procedure, one issue is whether RN performs the random access procedure by monitoring PDCCH or R-PDCCH, or when RN transits from monitoring PDCCH to R-PDCCH. According to the above definitions of the state and state transition, there are two alternatives as following: 
Alt1: RN performs the random access procedure by monitoring PDCCH.
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Fig 1: state transition for RA procedure on PDCCH

In this scenario, the state transition from “IDLE” to “UE_CONNECTED” is similar to the random access procedure of LTE UE, except that RN may inform the DeNB that it is a RN, for example, RN-specific information, such as RN-specific identifier, RN-specific connection establishment cause, is taken in msg3. During the state transition from “IDLE” to “UE_CONNECTED”, RN monitors PDCCH to obtain downlink control information. The state transition from “UE_CONNECTED” to “RN_CONNECTED” means that the downlink control channel on which RN monitors is switched from PDCCH to R-PDCCH. RN will transit to “RN_CONNECTED” state autonomously (if RN-specific information is sent and a “smart” DeNB should forward DCI on R-PDCCH) or based on further commands. 

Alt2: RN performs the random access procedure by monitoring R-PDCCH.
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Fig 2: state transition for RA procedure on R-PDCCH

In this scenario, RN transits from “IDLE” state to “RN_CONNECTED” state during the RA procedure by monitoring R-PDCCH. The resource of random access for a relay node is different from the resource for a UE, which means all the access nodes are separated into two groups: one is for macro UEs, the other is for relay nodes, for the contention-based random access, the contention only happens in the same group, which means the contentions are among relay nodes, but not between relay nodes and UEs. In this scenario, some conditions should be taken into account:

· Donor-eNB knows that the access node is a relay node, or there are relay nodes in the cell before the RA procedure starts.

· RN-specific resource for RA procedure should be allocated, such as RN-specific preambles, RN-specific RACH resources.

2.3 Comparison of Alt1 and Alt2

In the following paragraph we will analyze Alt1 and Alt2 from three aspects:
· access latency 

It’s obvious that Alt1 has higher access latency than Alt2 because Alt1 needs two state transitions, i.e., from IDLE to UE-CONNECTED and from UE-CONNECTED to RN-CONNECTED. It should be noted that the access latency is not the primary factor.
· security 

It will happen sometime in Alt2 that some macro UEs could pretend RN and then notify network that it is a RN.         Network would allocate RN-specific preambles or RN-specific RACH resources to macro UE. It’s inevitable for macro UE to seize the RN RA resources. Therefore, Alt2 is not enough from the security perspective.
· operability
In Alt1 it’s easy to implement for RN to notify DeNB or MME that it’s RN after successful accessing as macro UE. RN can use RRC messages or MAC CE. Whereas DeNB needs to allocate dedicated RN-Preamble or RN-PRACH resources to RN in Alt2. Thus it is necessary for Alt2 to modify existent L1 protocols. 

Table 1 Comparison of Alt1 and Alt2
	
	Alt1
	Alt2

	access latency
	higher
	lower

	security
	higher
	lower

	operability
	easier
	more difficult


Combing above analysis and comparison, we can conclude:

Proposal 2: 

It’s more reasonable that RN performs the random access procedure as macro UE by monitoring PDCCH then transits from monitoring PDCCH to R-PDCCH.

3 Conclusion 
In this document, we discussed the RN states in access procedure and how the RN performs the random access procedure in access procedure. And then we can find that there are more than one alternative for each issue. So we propose: 

Proposal 1: RAN2 should further discuss and make decision on RN states and state transition in access procedure.

Proposal 2: Proposal 3: It’s more reasonable that RN performs the random access procedure as macro UE by monitoring PDCCH then transits from monitoring PDCCH to R-PDCCH.
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