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1 Introduction

The purpose of this contribution is to discuss MME selection principles in 3GPP access procedures such as attach or relocation where the relation between the UE and the MME needs to be changed. 
2 Discussion
2.1 MME Selection
MME Selection occurs when a UE enters an MME Pool Area and there is no existing relation to an MME serving that MME Pool Area, i.e. in situations where routing of the uplink traffic from the UE to a known MME, based on the MME identity, cannot be performed. MME Selection can also be triggered by unavailability of the MME currently serving the UE, or for load redistribution purposes. 
2.1.1 Allocation of the MME Selection function

Depending on the specific procedure, MME Selection is performed either by the eNodeB currently serving the UE, or by the old MME or old SGSN:

	Procedure:
	Node performing MME Selection:

	Attach when S-TMSI does not indicate an available MME
	eNodeB

	TA Update in Idle Mode causing a change of Pool Area
	eNodeB

	Intra-LTE HO causing a change of Pool Area
	Old MME

	Inter-3GPP HO from GSM/WCDMA to SAE/LTE
	Old SGSN

	MME Selection due to MME unavailability
	eNodeB

	MME Selection due to load redistribution in MME Pool
	eNodeB or MME (FFS)


Table 1 Allocation of the MME Selection function
2.1.1.1 Attach when P-TMSI does not indicate an available MME

This will occur when the UE attaches without providing an S-TMSI
 in the attach signaling, or when the provided S-TMSI does not match an available MME in the MME Pool(s) serving the Pool Area(s) within which the attach occurs. The latter case can be caused by unavailability of the MME in the MME Pool that previously provided service to the UE, or when the S-TMSI provided by the UE was allocated by an MME outside the MME Pool. In this case, MME Selection must be performed by the eNodeB serving the UE, since the eNodeB must select an available MME as the receiver of the attach request.
2.1.1.2 TA Update in Idle Mode causing a change of Pool Area

This will occur when idle-mode mobility takes the UE out of the Service Area of the old MME (i.e. out of the old Pool Area). In this case the serving eNodeB must select an available MME as the receiver of the TA Update signaling from the UE.
2.1.1.3 Intra-LTE HO causing a change of Pool Area

In this case, the decision has been made in the old eNodeB that HO using X2 is not possible, and the HO signal is thus instead directed to the old MME. The old MME must then select a new MME, serving the Pool Area where the UE will appear after the HO.
2.1.1.4 Inter-3GPP HO from GSM/WCDMA to SAE/LTE

This case is similar to the intra-LTE case described in ‎2.1.3 above, with the old SGSN performing the MME Selection function.

2.1.1.5 MME Selection due to MME unavailability

If an eNodeB finds that the S1 connectivity to the MME serving a UE is lost, and signaling from the UE cannot be forwarded to that MME anymore, the eNodeB must again perform MME selection, choosing an available MME as the recipient of signaling from the UE. In this way network redundancy for MMEs is achieved.
2.1.1.6 MME Selection due to load redistribution in MME Pool

It is foreseen that mechanisms for load redistribution in an MME Pool need to be specified, as is already the case for SGSN pooling in the baseline architecture (TS 23.236). In this case MME Selection could be performed in the eNodeB, or in the MME currently serving the UE. The specifics of this functionality have not been enough discussed for SAE/LTE, and are thus left FFS.

2.1.2 MME Selection in the eNodeB
MME Selection in the eNodeB should advantageously be modeled on the NAS Node Selection function defined for Gb/Iu-flex in the legacy architecture. The text on NAS Node Selection in TS 23.236 simply states that the RAN node selects an available CN node, and cites load balancing as an example of a selection criterion that could be applied. Early experiences from operational use of Gb/Iu-flex indicates that this pragmatic approach works in a satisfactory way. 
2.1.3 MME Selection in the old MME or old SGSN

MME Selection in the old MME or SGSN in inter-RAT HO and MME Relocation cases should be defined using the corresponding inter-RAT HO and SGSN relocation cases in the baseline standard as the model, taking in account the same criteria for load balancing as for MME Selection in the eNodeB.

3 Conclusion
We propose to agree on the MME Selection principles outlined in this contribution:

· That the definition of the MME Selection function in the eNodeB is based on the definition of the NAS Node Selection function in TS23.236

· That MME Selection in the old MME or SGSN in inter-RAT HO and MME Relocation cases should be defined using the corresponding inter-RAT HO and SGSN relocation cases in the baseline standard as the model
 We further propose to update TS 23.401 according to the text proposal in section ‎4 below.
4 Text Proposal
********************Start 1st Change ***********************************
4.4.1
E-UTRAN

E-UTRAN is described in more detail in 3GPP TS 36.300 [5].

E-UTRAN functions include:

-
Header compression and user plane ciphering
-
MME Selection (according to section 4.3.4.5)
4.4.2
MME 

MME functions include:

-
NAS signalling 

-
NAS signalling security

-
Inter CN node signalling for mobility between 3GPP access networks (terminating S3)

-
Idle mode UE Tracking and Reachability (including control and execution of paging retransmission)
-
Roaming (S6a towards home HSS)

-
Authentication

-
Bearer management functions including dedicated bearer establishment.
-
MME Selection (according to section 4.3.4.5)
NOTE:
The Serving GW and the MME may be implemented in one physical node or separated physical nodes.

******************** End 1st  Change ***********************************

********************Start 2nd Change ***********************************

4.3.4
Mobility Management Functions

4.3.4.1
General

The mobility management functions are used to keep track of the current location of a UE and to manage the relations between the UE and resources in the network..
4.3.4.2
Idle mode UE Tracking and Reachability Management

<Text needs to be provided>
4.3.4.3
Inter-eNB Mobility Anchor Function

<Text needs to be provided>
4.3.4.4
Inter-3GPP Mobility Anchor Function

<Text needs to be provided>
4.3.4.5
MME Selection

MME Selection occurs when a UE enters an MME Pool Area and there is no existing relation to an MME serving that MME Pool Area. MME Selection can also be triggered by unavailability of the MME currently serving the UE, or for load redistribution purposes. Depending on the specific procedure, MME Selection is performed either by the eNodeB currently serving the UE, or by the old MME or old SGSN:

	Procedure:
	Node performing MME Selection:

	Attach when S-TMSI does not indicate an available MME
	eNodeB

	TA Update in Idle Mode causing a change of Pool Area
	eNodeB

	Intra-LTE HO causing a change of Pool Area
	Old MME

	Inter-3GPP HO from GSM/WCDMA to SAE/LTE
	Old SGSN

	MME Selection due to MME unavailability
	eNodeB

	MME Selection due to load redistribution in MME Pool
	eNodeB or MME (FFS)


Table 1 Allocation of the MME Selection function
4.3.4.5.1
Attach when P-TMSI does not indicate an available MME

This will occur when the UE attaches without providing an S-TMSI in the attach signaling, or when the provided S-TMSI does not match an available MME in the MME Pool(s) serving the Pool Area(s) within which the attach occurs. The latter case can be caused by unavailability of the MME in the MME Pool that previously provided service to the UE, or when the S-TMSI provided by the UE was allocated by an MME outside the MME Pool. In this case, MME Selection must be performed by the eNodeB serving the UE, since the eNodeB must select an available MME as the receiver of the attach request.

4.3.4.5.2
TA Update in Idle Mode causing a change of Pool Area

This will occur when idle-mode mobility takes the UE out of the Service Area of the old MME (i.e. out of the old Pool Area). In this case the serving eNodeB must select an available MME as the receiver of the TA Update signaling from the UE.

4.3.4.5.3
Intra-LTE HO causing a change of Pool Area

In this case, the decision has been made in the old eNodeB that HO using X2 is not possible, and the HO signal is thus instead directed to the old MME. The old MME must then select a new MME, serving the Pool Area where the UE will appear after the HO.

4.3.4.5.4
Inter-3GPP HO from GSM/WCDMA to SAE/LTE

This case is similar to the intra-LTE case described in ‎2.1.3 above, with the old SGSN performing the MME Selection function.

4.3.4.5.5
MME Selection due to MME unavailability

If an eNodeB finds that the S1 connectivity to the MME serving a UE is lost, and signaling from the UE cannot be forwarded to that MME anymore, the eNodeB must again perform MME selection, choosing an available MME as the recipient of signaling from the UE. In this way network redundancy for MMEs is achieved.

4.3.4.5.6
MME Selection due to load redistribution in MME Pool

MME Selection in eNodeB or MME (FFS)
********************End 2nd Change ***********************************




































































































































































































































































































































































































































� It is assumed that the S-TMSI contains information that indicates the MME that once allocated the S-TMSI, in the  way the NRI (Network Resource Identifier) works in the baseline standard (see TS 23.236). If some other information element provided by the UE should be used for this purpose instead , that would not change the principles outlined in this contribution.
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