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1   Introduction
In the RAN3AdHoc meeting at Beijing, the open issue about the MME selection for RN was introduced, and two candidate solutions were proposed [1]:
1. Based on RN pre-configuration (of GUMMEI) at first connection

2. Selected by DeNB (with no need for pre-configuration)

The above issue should be considered in light of the WA that RN OAM and DeNB OAM are different and do not communicate.

In this document, we analyse this open issue and give our proposals.

2   Discussion
2.1   Solution 1
In this solution, the RN can be pre-configured a GUMMEI by its OAM, then the RN can provide the GUMMEI information to the DeNB during the RRC connection establishment procedure. The RN can indicate the GUMMEI in the “RegisteredMME” IE in the “RRCConnectionSetupComplete” message, then the DeNB selects this MME as the serving MME for the RN.
This solution has the following drawbacks:

1. It is more appropriate for the “fixed” RN, however, when considering the support of mobile RN in the future, this drawback can not be ignored. If the RN is re-deployed to another site locating in another MME pool, the GUMMEI should be re-configured by the RN OAM. Furthermore if the RN recovers from a RLF procedure, the RN might select another DeNB which is in another MME pool, here the RN’s GUMMEI also needs to be re-configured. 

2. Once the GUMMEI is pre-configured, the DeNB has to select this specific MME, even though it may be overloaded. The load balance between the specific MMEs which can support RN can not be implemented by DeNB, we can only depend on the RN OAM to do this, which leads to the inflexibility of MME selection.

3. Considering the WA that RN OAM and DeNB OAM are different and do not communicate with each other, RN OAM can not automatically get the MME’s information which the DeNB connects to, that means RN OAM can not know which MME can support RN. If RN OAM can get this information by some specific means, e.g. by the manual manner, it can still pre-configure a GUMMEI for RN, nevertheless the SON capability of the network will be degraded. If RN OAM can not get the MME’s information anyway, then RN OAM can not pre-configure a GUMMEI for the RN, therefore solution 1 is infeasible in this situation.
2.2   Solution 2

In this solution, the DeNB knows whether each connected MME supports the RN or not. When the DeNB realizes that a RN is trying to access, it will select a proper MME for the RN.

This solution has the following drawbacks:

1. The RN has to indicate its identity to DeNB. During the RRC connection establishment procedure, the RN sends the message “RRCConnectionRequest” to DeNB which contains one spare bit. The RN can utilize this spare bit to notify the DeNB its identity, e.g., setting this bit to ‘0’ represents a RN and setting this bit to ‘1’ represents a legacy UE. Then the DeNB selects the MME based on this “RN indicator”.

2. DeNB needs to know the MME information about whether the MME supports RN or not, this requires defining a new S1-AP signalling or making some modification on the current S1-AP signalling. We propose that we can use the “MME Name” IE in “S1 SETUP RESPONSE” message to carry this information. During the S1 setup procedure, if the MME supports RN, it has to indicate this capability by “MME Name” IE, e.g., adds a “RN” suffix with its name. 
2.3   Comparison between Solution 1 and 2
We summarize the main difference between two solutions as shown in the following Table.

	
	Solution 1
	Solution 2

	Impact on standards
	No impact
	Need to define new S1AP signalling or modify the current S1AP signalling.

Need to modify the “RRCConnectionRequest” message

	Application scenario
	More applicable for fixed RN. For mobile RN, the RN OAM has to re-configure the GUMMEI occasionally. 
	Applicable for both fixed RN and mobile RN.

	Feasibility under the WA
	Feasible if RN OAM can get the MME’s information by manual manner, otherwise it is infeasible.
	Feasible 

	Load balance between the MMEs supporting RN
	Once GUMMEI is configurated, DeNB can only select this MME for RN. The load balance can only be implemented by RN OAM. 
	The load balance can be implemented by DeNB.


As shown in the table, solution 1 needs no modification on the specifications, however, it can not realize the load balance between the specific MMEs by DeNB, and may be infeasible when the RN OAM can not get the MME’s information under the WA. Compared with solution 1, solution 2 needs some modification on the specifications, but it is always feasible under the WA, furthermore it has the flexibility of the MME selection. We think that in order to solve the RN MME selection issue under the WA, solution 2 seems more promising.  
Proposal 1: The DeNB selects the MME for RN. 
If proposal 1 is agreed, we give the further two proposals below:

Proposal 2: The RN can utilize the spare bit in “RRCConnectionRequest” message to notify the DeNB its identity.
Proposal 3: The MME can utilize the “MME Name” IE in “S1 SETUP RESPONSE” message to indicate whether it supports RN or not. 
3   Conclusion

In this document, we analyse the open issue on MME selection for RN. By comparing the two candidate solutions, we give the following proposals:
Proposal 1: The DeNB selects the MME for RN. 

Proposal 2: The RN can utilize the spare bit in “RRCConnectionRequest” message to notify the DeNB its identity.
Proposal 3: The MME can utilize the “MME Name” IE in “S1 SETUP RESPONSE” message to indicate whether it supports RN or not. 
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