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1 Introduction
At the RAN3#69 meeting, the following agreements upon the start-up procedure of RN are agreed [1]:
I. Phase I: Attach for RN pre-configuration.

The relay node attaches to the E-UTRAN/EPC as UE at power-up and retrieves initial configuration parameters from RN OAM. After this operation is complete, the relay node detaches from the network as a UE and triggers Phase II.
II. Phase II: Attach for RN operation.

The relay node connects to a DeNB to start relay operations. For this purpose, the normal RN attach procedure described in section 4.7.6.z is applied. The MME indicates to the DeNB that the RN is authorized to attach as a relay. After the DeNB initiates setup of bearer for S1/X2, the RN initiates the setup of S1 and X2 associations with the DeNB (see section 4.7.4), and begins relay operations.
Furthermore, RAN3 has agreed to send an LS to RAN2 concerning relay start-up and initial configuration [2]. This outgoing LS requests RAN2 to provide the necessary means for the RN to signal an “I am a RN”.
From RAN2 perspective, at the seventh step during Phase II the RN needs to tell the DeNB that “I am a RN node” via RRC signalling. Based on this information, the DeNB selects the appropriate MME for the RN. In this contribution, we will discuss how to transmit the “RN indicator” to the DeNB and provide our recommendations.
2 Transmission of the RN indicator
There are several messages that may be used to signal the RN indicator to the DeNB as part of the RRC Connection Setup procedure:
· RRCConnectionRequest
· RRCConnectionSetupComplete
· RN Capabilities
The corresponding candidate solutions are discussed in the sequel.
Solution 1: Transmits the RN indicator in RRCConnectionRequest.
From timing perspective, transmitting the RN indicator in the message RRCConnectionRequest not only guarantees that the DeNB is able to properly perform MME selection for the RN, but also makes it possible for the DeNB to optimize some Relay-specific configurations. By using the IE RadioResourceConfigDedicated within the message RRCConnectionSetup, the DeNB can make some specific MAC and PHY layers configurations for the RN. For example, in comparison to a mobile UE, the RN is stationaryand thus works under a much slowly varying channel condition than the UE does. Hence, a longer CQI report period may be feasible for the RN compared to the mobile UE.
However, since the message RRCConnectionRequest is carried by MAC “msg3” message in the final step of Random Access (RA), it is preferred not to increase its size, as the success rate of RA may be degraded, or the overall latency of the RA may be increased due to the increased payload.
In general, there may be three options for Solution 1 as elaborated below.
Option1: Redefine the reserved IE “spare” within the existing IEs RRCConnectionRequest-r8-Ies as a RN indicator.
This option has no impact on the current message’s length. Furthermore, since this “spare” IE is used for byte alignment in Rel-8, such a change will not incur backward compatibility issues. Although Option 1 is feasible, a potential issue may be that its implementation will eliminate future extendibility of Rel-8 functions. For example, the UE vendor may want to use this reserved IE for amending purpose. Hence, Option 1 may not be the best choice.
Option2: Redefine the reserved IE “spare3” within the existing IE EstablishmentCause as a RN indicator.
This option will define a new establishment cause named “rn-Attach” in the existing IE EstablishmentCause, such that it does not increase the length of the message. But this method affects AS and also NAS protocols because EstablishmentCause is provided by UE’s upper layer, meaning that the MME has to handle a new status. Moreover, it needs further studies on what kinds of behaviour both RAN and CN will have to take, upon receiving this newly defined establishment cause. Hence, Option 2 is not preferred.
Option3: Define a new IE “RN indicator” within the RRCConnectionRequest message.
This option will define a new IE named “RN indicator” to indicate “I am a RN”, meanwhile keep the rest of the RRCConnectionRequest message unchanged. Although this information can be represented by one bit only, it actually needs to add 8 bits to message RRCConnectionRequest due to the requirement of byte alignment. On top of such an overhead, increased message length of MAC “msg3” may result in degraded RA performance. Hence, Option 3 is not preferred.
Solution2: Transmit RN indicator over existing message RRCConnectionSetupComplete.
From the timing perspective, this solution guarantees that the DeNB can select an appropriate MME for the RN. Furthermore, this message is sent to complete the RRC procedure, so there is no influence on RA even though the message size is increased. Moreover, this RRC message is transmitted in the RLC_SAP AM mode, where higher reliability can be achieved. Therefore, Solution 2 is preferred.
Solution3: Transmit RN indicator within the RN capability indication message
During the UE’s Initial Attach procedure, the eNB will be triggered by the MME to inquire the capability information of the UE, as at this stage the CN has no UE’s context stored. If the RN indicator is embedded in the above inquiry procedure, the DeNB will not be aware of the RN’s identification even after the RRC Setup Procedure is completed. Under such situation, the DeNB may fail to deliver the Initial UE message to the RN’s MME. Hence, Solution 3 is not recommended.

3 Conclusion
In this contribution, we have discussed how to signal an “I am a RN” indicator to the DeNB and provided several candidate solutions. The pros and cons of each solution are summarised in Table 1.

Table 1: Comparison of different solutions.
	
	Solution 1
	Solution 2
	Solution 3

	
	Option 1
	Option 2
	Option 3
	
	

	AM / TM
	TM
	TM
	TM
	AM
	AM

	Increased message size
	No
	No
	Yes
	Yes
	Yes

	Appropriate transmission timing
	Yes
	Yes
	Yes
	Yes
	No

	Enabling RN-specific performance optimization
	Yes
	Yes
	Yes
	No
	No


Based on the above analysis, we propose the following recommendations:

Proposal 1: It is not desirable to use the RN capability message for carrying the RN indicator.
Proposal 2: The RN indicator should be transmitted within message RRCConnectionSetupcomplete.
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