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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.
However, there exists an open issue as follows:
“During the RRC Connection Setup the relay signals a RN Indicator to the DeNB. Based on that, the DeNB selects an MME supporting relay functionality, as the MME advertised its support of relay functionality to the DeNB during S1 Setup”.
In this contribution, we focus on how to advertise MME’s support for Relays to the DeNB over the S1 interface and provide our suggestions to solve this issue.

2 Advertise MME’s support for Relays
It is expected that the RN’s MME should advertise its capability of supporting functions for RN’s functionality to the DeNB, such that the DeNB can select an appropriate MME for the RN. As a wide consensus, the S1 Setup procedure signaling can be used for this purpose. In the following description, we will discuss how to extend the S1 SETUP RESPONSE message for carrying an indicator of MME’s support for Relay.
There may be three possible solutions:

· Solution 1: Explicit indication over a new IE to be defined in “S1 Setup Response”;
· Solution 2: Explicit indication through extending the existing IE “Served GUMMEIs”;
· Solution 3: Implicit indication over MMEC coding.

Solution1: Explicit indication over a new IE to be defined in “S1 Setup Response”
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME Name
	O
	
	PrintableString(1..150,…)
	
	YES
	ignore

	Served GUMMEIs 
	
	1..<maxnoofRATs>
	
	The LTE related pool configuration is included on the first place in the list.
	GLOBAL
	reject

	>Served PLMNs
	
	1..<maxnoofPLMNsPer MME>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	>Served GroupIDs
	
	1..<maxnoofGroupIDs>
	
	
	-
	

	>>MME Group ID
	M
	
	OCTET STRING (2)
	
	-
	

	>Served MMECs
	
	1..<maxnoofMMECs>
	
	
	-
	

	>>MME Code
	M
	
	9.2.3.12
	
	-
	

	Relative MME Capacity
	M
	
	9.2.3.17
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore

	MME Relay Support Indicator
	O
	
	ENUMERATED {support}
	
	YES
	ignore


In this solution, a new IE “MME Relay Support Indicator” is introduced in the “S1 Setup Response” message. This IE should be optional since not all MMEs have this functionality. Although both DeNB and eNB need to be updated for supporting this new IE, the effort is very small. Considering the simplicity of this method and its relatively low impact on implementation, we consider it as a preferred solution.
Solution2: Explicit indication through extending the existing IE “Served GUMMEIs”
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME Name
	O
	
	PrintableString(1..150,…)
	
	YES
	ignore

	Served GUMMEIs 
	
	1..<maxnoofRATs>
	
	The LTE related pool configuration is included on the first place in the list.
	GLOBAL
	reject

	>Served PLMNs
	
	1..<maxnoofPLMNsPer MME>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	>Served GroupIDs
	
	1..<maxnoofGroupIDs>
	
	
	-
	

	>>MME Group ID
	M
	
	OCTET STRING (2)
	
	-
	

	>Served MMECs
	
	1..<maxnoofMMECs>
	
	
	-
	

	>>MME Code
	M
	
	9.2.3.12
	
	-
	

	>MME Relay Support Indicator
	O
	
	ENUMERATED {support}
	
	YES
	ignore

	Relative MME Capacity
	M
	
	9.2.3.17
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	ignore


In this solution, a new IE “MME Relay Support Indicator” is added under the existing IE “Served GUMMEIs”. From the perspective that one MME can serve several PLMN/MME groups, this solution may indicate that the specific MME may serve as RN’s MME for a particular PLMN/MME group. However, from operators’ perspective, such a deployment choice is rare. Therefore, we consider this solution is less preferred.
Solution3: Implicit indication over MMEC coding
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Fig. 1: Identity of MMEI [3].
The MMEI is constructed from a 16-bit MME Group ID and an 8-bit MME Code, as shown in Fig. 1. We can divide the MMECs into two groups, with one group for the MMEs which have the capability to support RN, and the other for the MMEs which do not. For example, the most significant bit of MMEC can be used to distinguish different groups to which the MME belongs. By this way, the DeNB will be able to know whether the MME supports Relay or not.

This solution depends on implementation and thus requires no change to the current specification. Thus, there will be no compatibility issues. However, it has several drawbacks. Since it asks for a lot of configuration efforts and may significantly restrict the MMEC allocation scheme, especially the MME in overlapping MME Pool Areas. Therefore this solution is less preferred.

3 Conclusion
The pros and cons of each potential solution are compared in Table 1.
Table 1: Comparison between different solutions
	
	Solution 1
	Solution 2
	Solution 3

	Explicit or implicit
	Explicit
	Explicit
	Implicit

	Specification changes
	Yes
	Yes
	No

	Independent advertisement 
for different PLMNs
	No
	Yes
	Yes


Based on the above analysis, we suggest RAN3 to agree on the following proposal:
Proposal 1: Solution 1 (explicit indication over a new IE to be defined in “S1 Setup Response”) is adopted for advertisement of MME’s support for Relays.

The companion CR based on the above proposal is provided in [4].
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