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1 Introduction 
In RAN3#65, it refers to the discussion of the relationship between the GU Group ID and the Pool area [1]. Besides, in the current TS, the list of GUMMEIs in the S1 Setup Response that are allocated to a logical MME node are separated independent concepts:
· the list of served PLMN,

· the list of group IDs,

· the list of MMECs
There exists the ambiguity and confusion for the combination of the independent concepts of the list of GUMMEIs and the relationship of GU Group ID with the MME Pool area.
2 Discussion
It is described in the below lists of specifications about the MMEC as follows:
MMEC represents the MME Code to uniquely identify a MME within an MME pool area.[2]
The operator shall need to ensure that the MMEC is unique within the MME pool area and, if overlapping pool areas are in use, unique within the area of overlapping MME pools.[3]
The concept of pool area is a RAN based definition that comprises one or more TA(s) that, from a RAN perspective, are served by a certain group of MMEs. This does not exclude that one or more of the MMEs in this group serve TAs outside the pool area. This group of MMEs is also referred to as an MME pool.[4]
From the above descriptions, we can get the following assumptions: 

1) Different operators can allocate the MMEC of the MME independently. 
2)    One MME can support multiple PLMNs and belongs to different MME Pool areas.
In the current TS36.413, the S1 Setup Response was clarified wrt the list of GUMMEIs that are allocated to a logical MME node.  It is separated three independent concepts.
	Served GUMMEIs 
	
	1..<maxnoofRATs>

	>Served PLMNs
	
	1..<maxnoofPLMNsPer MME>

	   >>PLMN Identity
	M
	

	 >Served GroupIDs
	
	1..<maxnoofGroupIDs>

	   >>MME Group ID
	M
	

	 >Served MMECs
	
	1..<maxnoofMMECs>

	   >>MME Code
	M
	


The example below shows that the MME Group1 and MME Group2 support PLMN1 and PLMN2 separately, but they have the common MME3. MME3 has the MMEC c31 in PLMN1 and c32 in PLMN2. So when the eNB sets up the connection with MME3, the eNB can the get the configuration of MME3 from the S1 Setup Response as follows: 
Served GUMMEIs: 

>Served PLMNs: PLMN1, PLMN2
>Served GroupIDs: MME Group1, MME Group2

>Served MMECs: c31, c32
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Because of the parallel relationships with Served PLMNs, Served Group IDs, Served MMECs, which means that the three IEs can combine with each other randomly, however the combination of PLMN1+MME Group2 +c31 or PLMN2+MME Group1+c32, etc is not proper. 
So the three IEs can’t be combined randomly, it should be indicated that they have the limitation relationship with each other and they can combine according to the same sequence number in the IE list, i.e. the combined information of PLMN1+MME Group 1+c31 and PLMN2+MME Group2 +c32 are correct. 
Proposal 1:  In the S1 Setup Response, the Served PLMNs IE, Served Group IDs IE, Served MMECs IE can’t be combined randomly, it should be indicated that they have the limitation relationship with each other, e.g., they can combine according to the same sequence place in the IE list.
In RAN3#65, the modification for the GU Group ID is proposed that only the MME Group ID IE information is relevant to characterize the pool area, not the PLMN.[1]
The relevant specification for the MME pool area is as follows: 
The S1-based handover procedure is used when the X2-based handover cannot be used. The source eNodeB initiates a handover by sending Handover Required message over the S1-MME reference point. This procedure may relocate the MME and/or the Serving GW. The source MME selects the target MME. The MME should not be relocated during inter-eNodeB handover unless the UE leaves the MME Pool Area where the UE is served.[4]
From the specification, it is indicated that UE needs to relocate MME only when UE changes of pool area. 

The example below shows that PLMN1 and PLMN2 have one MME Group separately, but the two MME Group have the same MME Group ID, furthermore, The MMEC for the MME3 of PLMN1 is the same as the MME4 of PLMN2. Now one UE should handover from the eNB1 connecting to the MME2 of PLMN1 to the eNB2 connecting to the MME4 of PLMN2, when the eNB1 acquires the configuration of eNB2, it judges that the eNB2 locates on the same MME Pool area and belongs to the MME3 just according the MME Group ID (MME Group 1) and MMEC (c3) of the eNB2.  So the eNB1 will execute the X2 Handover and the relocation from MME2 to MME4 can’t happen, which leads to the Handover failure and call drop. 
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So the MME Pool area is not only relevant to the MME Group ID, but also relevant to the PLMN.

Proposal 2: Characterizing the MME Pool area doesn’t only depend on the MME Group ID, but also the PLMN.
3 Conclusion 
Proposal 1: In the S1 Setup Response, the Served PLMNs IE, Served Group IDs IE, Served MMECs IE can’t be combined randomly. They have the limitation relationship with each other, e.g. they shall be combined according to the same sequence place in the IE list.
Proposal 2: Characterizing the MME Pool area doesn’t only depend on the MME Group ID, but also the PLMN.
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