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Introduction

The S-TMSI is used as a temporary signalling identity within the network and is defined in 3GPP TS23.003.  The S-TMSI is used in place of the users IMSI during signalling procedure to assist in protecting the user identity from fraudulent use.

This paper proposes the EPS S-TMSI format.

Discussion

Currently TS23.003 defines a TMSI for CS traffic and a P-TMSI for PS traffic in the existing GSM/UMTS architectures. Section 2.4 of TS23.003 defines “The TMSI consists of 4 octets. It can be coded using a full hexadecimal representation” whose “structure and coding of it can be chosen by agreement between operator and manufacturer in order to meet local needs”. The 2 most significant bits are used for entity discrimination with values 00, 01, and 10 being used by the VLR, and 11 being used by the SGSN. The TMSI/P-TMSI need only to be unique to within one LA/RA.

As the structure of the TMSI is flexible the concept of an NRI can also be supported as per TS23.236 Annex A which defines a structure that can be used when network sharing. In this case, the 2 most significant bits are used to indicate a CS or PS TMSI, 10 bits make up the NRI, and the remaining bits form the User portion and a restart counter.

TS 23.401 states that “For paging, the S-TMSI identifies both the user and the serving MME” and “The combination of Tracking Area Code +MME Colour Code provides an MME identifier that is unique within the PLMN”.

As it is currently projected that an MME is likely to serve at least 1 million subscribers, at least 21 bits are required to uniquely identify each user. This leaves 13 bits for other uses such as the MME Id or NRI.

It is proposed that MMEs be formed into pool areas that can serve multiple TAs and MME pools can overlap to serve TAs. The result of this is that MME Id must be unique in all the tracking areas it serves so MME addresses must be carefully planned.

As the current 4 octet TMSI would place strict constrains on the number of available identities we propose that the new S-TMSI is extended to 5 octets. The concept of MME pools is seen in this proposal as a virtual entity, and as such does not impact the structure of the S-TMSI. 

As the User portion of the new S-TMSI consists of 4 octets, the five octet solution easily supports future expansion of MME capacity. Another advantage is that; if required, the legacy TMSI maybe carried within this field without restructuring the S-TMSI.
The 5 octet S-TMSI allows for each MME to have an identity that is unique within the PLMN thus obviating the planning restrictions mentioned above.

The proposed S-TMSI structure is examined below for both a single and multi operator environment.

Note that some S-TMSI’s values may need to be reserved to support specific functions. 

EPS with single operator:-
If the network only supports a single operator then the following format can be used:-

	Octet
	Bits
	Identities
	Comment

	5
	1 to 8
	MME ID:
Max 4,096identities 

(to be unique in the PLMN)
	It is expected that a single MME will support a minimum of 1 million users.

	4
	5to 8
	
	

	4
	1 to 4
	USER ID:
Max 16,777,216 

User Identities
Per MME
	User identification per MME

	3
	1 to 8
	
	

	2
	1 to 8
	
	

	1
	5 to 8
	
	

	1
	4
	LOCALITY:
2 values
	Bit used to signify whether S-TMSI is local or not.  If non_local S-TMSI, additional information will be required to identify MME e.g. MCC/MNC / TAI

	1
	1 to 3
	LINEAGE:

8values
	Counter used to avoid reallocating S-TMSI to multiple users.


EPS with Network sharing:-
If the network supports Network sharing then the following format can be used:-

	Octet
	Bits
	Identities
	Comment

	5
	6 to 8
	NRI:

Max 6 usable identities 

(+ 2 reserved)
	NRI Identifies the separate operators in the network

	5
	1 to 5
	NRI MME:

Max 512 identities 

(to be unique in each PLMN)
	NRI MME Ids to be used per network

	4
	5to 8
	
	

	4
	1 to 4
	USER ID:

Max 16,777,216 user Identities
Per MME
	User identification per MME

	3
	1 to 8
	
	

	2
	1 to 8
	
	

	1
	5 to 8
	
	

	1
	4
	LOCALITY:
2 values
	Bit used to signify whether S-TMSI is local or not.  If non_local S-TMSI, additional information will be required to identify MME e.g. MCC/MNC / TAI

	1
	1 to 3
	LINEAGE:

8values
	Counter used to avoid reallocating S-TMSI to multiple users.


Conclusion and Proposal
This proposal achieves the following;

· Sufficient address space for future expansion.

· Avoidance of the planning rules that would have to be enforced for MME identities in a network with overlapping TAs.

· Simplification in the MME Routing- the eNodeB only needs to resolve the MME Id in order to route traffic correctly within the PLMN.

· Simple identification of Foreign S-TMSIs- by indication via the Local / Non local bit which will force the MME to utilise the TAI in conjunction with the old S-TMSI in order to contact the correct MME.

· In case of Network sharing; uniqueness of the MME identity across the entire PLMN/ for each network.

It is proposed to discuss and agree on the S-TMSI format proposed in this paper. If this is agreeable, it is proposed to send a liaison statement to SA2 and CT4 to inform them about the agreed S-TMSI format and ask them to take it into consideration.
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Definitions and abbreviations

Definitions:

Local S-TMSI

S-TMSI generated by serving MME

Non-Local S-TMSI
S-TMSI from previous (e.g. Non serving) MME

Abbreviations:

IMSI


International Mobile Subscriber Identity
LA


Location Area
NRI


Network Resource Identifier

PLMN


Public Land Mobile Network

RA


Pouting Area

S-TMSI


S-Temporary Mobile Subscriber Identifier

TA


Tracking Area

TAI


Tracking Area Id
