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Abstract of the contribution: This contribution discusses configuration issues related to NNSF function in eNB in case a combined MME/SGSN or MME collocated with SGSN is in use. It is proposes to clarify how MME provides UTRAN/GERAN served GUMMEIs to eNB as part of S1 configuration procedure.
1. Introduction

Configuration issues related to the NAS Node Selection Function (NNSF) in eNB, in case a combined MME/SGSN or MME collocated with an SGSN is in use, was discussed during SA2 meetings #80… #85,  see “problem B” in documents [1], [2] and [3].  As result of the discussions the standard does not mandate a specific type of NNSF function and allows for different implementations.
TS 23.401 specifies that eNB may or may not use selection function which distinguishes, if the GUMMEI is mapped or native.
4.3.8.3
MME selection function
…

When an eNodeB selects an MME, the eNodeB may use a selection function which distinguishes if the GUMMEI is mapped from P-TMSI/RAI or is a native GUMMEI. The indication of mapped or native GUMMEI shall be signalled by the UE to the eNodeB as an explicit indication. The eNodeB may differentiate between a GUMMEI mapped from P‑TMSI/RAI and a native GUMMEI based on the indication signalled by the UE. Alternatively, the differentiation between a GUMMEI mapped from P-TMSI/RAI and a native GUMMEI may be performed based on the value of most significant bit of the MME Group ID, for PLMNs that deploy such mechanism. In this case, if the MSB is set to "0" then the GUMMEI is mapped from P-TMSI/RAI and if MSB is set to "1", the GUMMEI is a native one. Alternatively the eNodeB makes the selection of MME only based on the GUMMEI without distinguishing on mapped or native.
This document proposes to re-evaluate the issue and to agree clarifications to following specifications: TS 23.401 (SA2), TS 36.413 (RAN3) and TS 23.003 (CT4).
2. Problem
Resent experiences from some network deployments have shown different implementations of how a combined MME/SGSN provides served GUMMEIs and how eNB NNSF function works. Some of the implementations/combinations cannot interwork and cause extra signalling due to CN node changes when TAU is performed.
As no single alternative is specified, an eNB need to be configured to support different selection functions dependent on the information MME provides during S1-SETUP procedure. For example some MMEs provide served GUMMEIs for UTRAN and GERAN as complete LAC/MMEGI and NRI/MMEC pairs while other MMEs provide just NRI/MMEC values without LAC/MMEGI. 

It is unclear which type of implementation are standards compliant, which optional NNSF alternatives eNB must support and which type is a vendor/operator specific implementation.

3. Discussion

When the UE moves from GERAN/UTRAN to E-UTRAN GUTI provides a mapped P-TMSI and RAI as defined in TS 23.003:
-   GUTI=<GUMMEI><M-TMSI>,
-   GUMMEI=<MCC><MNC><MME Group ID><MME Code>,
-   Mapped GUMMEI =<MCC><MNC><MMEGI=LAC><MMEC=8 bits of NRI>

When eNB selects an MME 3GPP TS 23.401, clause 4.3.8.3 allows two types of selection function:
1) eNB may select MME based on the GUMMEI without distinguishing between mapped or native.

2) eNB may use a selection function witch distinguishes if the GUMMEI is mapped from P-TMSI/RAI or is native.

In case of a combined MME/SGSN or MME collocated with an SGSN, it’s not specified how NNSF function in eNB exploits the knowledge of Native/Mapped GUMMEI for MME selection:
· If MME provides all LAC and NRI pairs as part of S1 configuration procedure (S1-SETUP-RESPONSE), the eNB can do MME selection without distinguishing between mapped or native GUMMEI. 
· If full LAC and NRI pairs are not provided, the eNB must have a selection function which distinguishes between mapped or native GUMMEI. 
3.1 Provisioning of served GUMMEIs from MME to eNB
TS 36.413 defines how served GUMMEIs are provided in S1 SETUP RESPONSE:
	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
	
	-
	


If an operator does not want to configure all LAC and NRI pairs for served GUMMEIs for UTRAN and GERAN, it’s not specified how this is indicated to eNB in S1 signalling. In case shared networks, operators may or may not have combined MME/SGSN and such MMEs may or may not provide served GUMMEIs with LAC/MMEGI.
To simplify eNB configuration, it would be useful for the eNB to receive explicit indication from MME when served GUMMEIs for UTRAN and GERAN are provided without LAC/MMEGI.
Proposal 1: In case of served GUMMEIs for UTRAN and GERAN use a specific MMEGI value “0000” to indicate a configuration of NRIs without LACs. Similar proposal was made in RAN3#70bis, but not agreed [4]. 
Note: According TS 23.003 LAC values 0000 and FFFF are reserved and used in special cases when no valid LAI exists in the MS.
3.2 NRI shorter than 8 bits
MME Code (MMEC) has a fixed length of 8 bits and is separated from M-TMSI. NRI is part of TMSI and is located in bits 14-23 (configurable).

To support mobility between GERAN/UTRAN and E-UTRAN, the NRI length is limited to a maximum of 8 bits to be compatible for the mapping to MME Code, but it has not been specified in detail how NRI shorter than 8 bits is handled by eNB.
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Figure 1: example TMSI structure with 7 bits NRI-length

Bits 23 to 16 are mapped to MMEC but bit 16 is not part of NRI and may thus have value 0 or 1.
Proposal 2: If NRI is shorter than 8 bits, the MME provides all 8 bit combinations that the eNB can possible receive. 

Example: NRI length 7 bits, value = 26 decimal (bin 0011010), MME pads one additional bit and provides two alternative MMECs to eNB; 0011010  0 and 0011010  1.
3.3. MME selection function alternatives
The requirements and functionality of the NNSF function in eNB depends on operator configuration. 

When eNB compares UE provided GUMMEI against NNSF routing tables, following alternatives have been discussed in past 3GPP meetings:
1) Expect both “MME Group ID” and “MME Code” match. 
2) For native GUMMEIs expect both “MME Group ID” and “MME Code” match, for mapped GUMMEIs expect only “MME Code” match. This type of selection is needed, if an operator can’t make MMEC and NRI unique.
3) Just check “MME Code” and ignore “MME Group ID”. This works in case an operator can coordinate MMEC and NRI values so that they are unique (typically in this case the operator has one MME group in use).
In case multiple core network operators share the same eNodeB, the configuration information MME provides may depend on the operator and eNodeB may need to support more than one type of NNSF function. 
Thus following clarification is proposed for TS 23.401:

a) MME may, but is not mandated, provide all LAC and NRI pairs for UTRAN and GERAN served GUMMEIs as part of S1 configuration procedure (S1-SETUP-RESPONSE).

b) If MME does not provide all LAC and NRI pairs for UTRAN and GERAN served GUMMEIs as part of S1 configuration, this should be explicitly indicated by a specific MMEGI value.
c) When the MMEGI value indicates LAC/MMEGI is not provided for UTRAN and GERAN served GUMMEIs, eNodeB shall use NNSF function that ignores “MME Group ID”.

4. Conclusion and Proposal
Based on the above discussion it is proposed to clarify the description of the eNodeB MME selection. A corresponding 23.401 CR for Rel-12 can be found in S2-141933.
Further it is proposed to send an LS to RAN3 and CT4 to do the following:

RAN3: Ask RAN3 to clarify in TS 36.413 the mapped GUMMEI coding in S1-SETUP-RESPONSE.

· Proposal: For served GUMMEIs for UTRAN and GERAN use a specific MMEGI value “0000” to indicate the configuration of NRIs is without LACs. 

CT4:  Ask CT4 to clarify in 23.003 how NRI shorter than 8 bits is provided by MME to eNodeB.  
· Proposal: If NRI shorter than 8 bits is used by SGSN, the MME provides all 8 bit combinations that the eNodeB can possibly receive.
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