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1. Introduction
An email discussion on how RN type and Un/Uu frequencies are configured has taken place [1,2]. In the email discussion, NTT DOCOMO proposed to configure them by the DeNB via RRC on Un. This paper clarifies details of the proposal and analyses taking deployments scenarios into account.

2. Discussion
2.1. Use case analysis
Several deployment scenarios for relays have been discussed, e.g., rural area, wireless backhaul, indoor coverage and emergency case, for Rel-10. In these scenarios, operators have motivation of reducing efforts in setting up RN. The operator’s efforts include OAM configurations by operator staffs in setting up RN. This is because an RN could be set up on an immediate demand basis [3]. Therefore, self-configuration functions for RN setup should be studied. 

2.2. Solution for RN configuration
Following viewpoints are studied below:
Support of HD and FD inband relays:
If multiple carriers are available in the area where an RN is deployed, supporting HD functionality may not be necessary. Outband relays can be deployed due to the multiple carrier availability. As such, necessity of  HD functionality is up to deployment conditions. 
Hence, HD functionality should be optional for the RN and the DeNB and defined as a RN capability.
Likewise, support of FD inband operation is up to deployment conditions (e.g., sufficient antenna separation, RN with a high performance duplexer). Hence, FD support should also be defined as a RN capability.

Therefore, the followings are proposed:
Proposal 1: HD functionality should be optional for the DeNB and the RN and defined as a RN capability.

Proposal 2: FD support should be defined as a RN capability.
Configurations of relay operations:
If HD and FD support is defined as RN capability, relay operations (outband, FD/HD-inband) and associated Un/RN-Uu configurations (e.g., carrier frequency) has to be determined upon RN attach.  If the RN is managed by RN OAM, RN OAM has to communicate with DeNB OAM. However since RN and DeNB OAM may be provided by different vendors, the OAM entities may not be able to communicate with each other [4]. Manual settings by operator staff may be required. Therefore, an OAM solution seems not to be feasible.
RN cell configurations:
As a self-configuration function, RN cell specific parameters (e.g., RN-Uu frequency, PCI, etc.) can be configured with knowledge of neighbour cell information. This is because an OAM solution requires communication between the OAM entities and hence seems not to be feasible as explained above. 

In addition, UE is controlled by eNB in the legacy system. Since an RN is also regarded as an UE, the DeNB should be responsible for Un configurations. From RRM point of view, cells served by the RN should also be managed by the DeNB.
Based on the above analysis, the following solution is proposed.
Solution 4: The DeNB determines RN type, Un frequency and RN-Uu frequency

This solution is different from solution 3 [2] regarding RN-Uu frequency configuration. In this solution, the DeNB determines all configurations for setting up RN, i.e., not only the RN type and the Un frequency but also the RN-Uu frequency. Procedure steps are as follows and the message flow is shown in Figure 1.

Step 1: The RN informs the DeNB of the capability of RN, which includes supported Un bands, supported RN-Uu bands and support for FD/HD. 
Step 2: The DeNB determines the Un frequency and the RN-Uu frequency according to the RN and DeNB capabilities. 
Step 3: The determined configuration, including RN-Uu frequency, is signalled to the RN by RRC.
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Figure 1: Signalling flow for Un and RN-Uu frequencies and RN Type determined by the DeNB
Comparison with other solutions in the e-mail discussion

Solutions 2 and 3 require coordination between DeNB and RN OAM. If DeNB and RN OAM are not coordinated, DeNB cannot determine Un frequency and FD/HD setting because the DeNB cannot know RN-Uu frequency. These solutions do not help in reducing operator’s effort in setting up RN because these solutions require operator staffs of the manual coordination of the RN OAM and the DeNB OAM due to difficulties of communication with each OAM caused by the difference of OAM supply vendors [4]. And these solutions can be unnecessary when more advanced PnP procedure is to be defined in future.
Contrary to solutions 2 and 3, solution 1 and 5 don’t involve RRC configuration. However this solution also requires operator staffs of the manual coordination between the RN OAM and the DeNB OAM due to the difficulties of communication with each OAM. Then solution 1 also cannot help in reducing operator’s effort.
In solution 4, all RN configurations, i.e., RN Type, Un frequency and RN-Uu frequency, are controllable by the DeNB. In addition, the DeNB can also configure RN cell specific parameters at the same time. This solution can reduce operator’s effort in setting up RN because the coordination between RN OAM and DeNB OAM is not required.
Summary of comparison is shown in Table 1.
Table 1: Comparison table

	
	RN Type configuration
	Un frequency configuration
	RN-Uu frequency configuration
	Configuration coordination
	Operator’s effort for setting up RN

	Solution 1,5
	RN OAM
	DeNB OAM
	RN OAM
	Necessary
	High

	Solution 2
	RN, but DeNB decides accept or reject
	RN (Cell search)
	RN OAM
	Necessary
	High

	Solution 3
	DeNB
	DeNB
	RN OAM
	Necessary
	High

	Solution 4
	DeNB
	RN (Cell search)
	DeNB
	Not necessary
	Low


Therefore, the followings are proposed:
Proposal 3: RN configurations, i.e., RN Type, Un frequency and RN-Uu frequency, should be determined by the DeNB.

Proposal 4: Signalling for the RN configurations between the DeNB and the RN should be done by RRC.
Proposal 5: If solution 4 is not specified, solution 1 should be adopted.
3. Summary and proposal
In conclusion, the following were proposed:
Proposal 1: HD functionality should be optional for the DeNB and the RN and defined as a RN capability.

Proposal 2: FD support should be defined as a RN capability.

Proposal 3: RN configurations, i.e., RN Type, Un frequency and RN-Uu frequency, should be controlled by the DeNB.

Proposal 4: The signalling for RN configurations between the DeNB and the RN should be done by RRC.
Proposal 5: If solution 4 is not specified, solution 1 should be adopted
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