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1 Introduction

The introduction of the GUTI concept in EPS leaves some issues unresolved:

· How to provide the GUTI in pre-rel-8 procedures expecting the P-TMSI and related parameters

· How to route signalling from a 2G/3G/eUTRAN UE to one and the same combined SGSN/MME serving the UE when Iu/Gb/S1-flex is used and either P-TMSI or GUTI has been provided to the UE
The contribution discusses these and related issues and proposes a solution based on ‘Possible mapping 1’ in Annex H of TS 23.401. Issues related to ISR are FFS, pending decisions on the handling of temporary identifiers in that context.
2 Discussion
2.1 P-TMSI compatible M-TMSI for 2G/3G-capable EPS UEs

The ‘Possible mapping 1’ between EPS and legacy parameters from Annex H in TS 23.401 has the following structure:

EPS GUTI:

legacy parameters:

<MCC>

<MCC>

<MNC>

<MNC>

<MME Group ID>
<LAC>

<MME Code>

<RAC>

<M-TMSI>

<P-TMSI>

While the mapping from Annex H is intended for backwards compatibility, it is notable that the same mapping applies whenever a rel-8 UE goes from eUTRAN to 2G/3G, unless a trial/fallback scheme is employed, since the SGSN release is not known to the UE. 

It is proposed in section 2.3 below to use the same mapping (with a minor twist) in the reverse direction, when going from 2G/3G to eUTRAN, and the requirement is to enable lookup of the old SGSN in the new MME, and sometimes for the eNodeB to direct the signalling from the UE back to the MME part of a combined SGSN/MME serving the UE. 
In this way the relation between ‘old’ and ‘new’ parameters remains simple and straightforward in all cases, which serves to minimize node and UE implementation and multi-vendor integration issues.
The mapping of the M-TMSI and Integrity parameters into P-TMSI and P-TMSI Signature presents some issues:

· The M-TMSI is 32 bits, but the P-TMSI has only 30 ‘free’ bits (since bits 1 and 2 are defined as ‘11’)

· The size of the EPS Integrity protection parameter is under discussion. Most likely EPS will support variable size of the integrity protection parameter based on the condition it is being used (e.g. for Service Request a 16 bit parameter is used). It would therefore be likely that in the direction of EPS to 2G/3G an EPS Integrity protection parameter can be used that fits into the P-TMSI signature field. In the opposite direction the P-TMSI signature could conceivably be used as is (old P-TMSI signature). 
It is proposed that an MME always assigns a 'P-TMSI compatible M-TMSI' that is backwards compatible to the P-TMSI in two respects:

· Bit 1 and 2 are set to binary ‘11’, just like in the P-TMSI

· In networks where Gb/Iu-flex is used, a combined MME and SGSN assigns an M-TMSI with the valid NRI bits for the SGSN part in the expected position
This ‘P-TMSI compatible M-TMSI’ is useful in several ways:
· It enables a UE in GERAN to derive the TLLI from the M-TMSI just like it would from a P-TMSI.
· It enables (as will be shown below in section 2.3) UTRAN/GERAN to direct the signalling from a UE back to a combined SGSN/MME when the UE moves into UTRAN/GERAN from eUTRAN
· It enables the M-TMSI to be contained in a P-TMSI parameter without loss of information (since the two most significant bits are the same as in the P-TMSI

2.2 Providing GUTI in pre-rel-8 procedures
In Annex D section D.3.2.2 on E-UTRAN to UTRAN Iu mode Routeing Area Update, the following FFS in step1 remains to be solved:

1.
The UE selects a Pre-Rel-8 UTRAN cell. This cell is in a Routeing Area that is not yet registered with the network. The UE indicates the GUMMEI and the stored M-TMSI is placed in the P-TMSI field. (This is FFS pending conclusion on the mapping of MMEC to the P-TMSI field and mapping of part of the M-TMSI to the P-TMSI signature field).  The new SGSN uses the GUMMEI to derive the old MME (as if it were an SGSN) in the following step(s).

When a rel-8 UE is attached in EPS it has been provided a GUTI by the serving MME. When the UE subsequently moves into the service area of a pre-rel-8 SGSN, the constituent parts of this GUTI must be mapped to the P-TMSI, P-TMSI signature and old RAI expected in e.g. a RAU procedure as defined in the pre-rel-8 specifications. This means that a number of constraints must be upheld:
· The Old RAI IE must contain information that enables the SGSN to direct a context request to the old MME, using the pre-rel-8 conventions for finding an old SGSN

· The format convention for P-TMSI (bits 1 and 2 are binary ‘11’) must be met
The mapping described above meets these requirements:

· Mapping the GUMMEI into TAI provides a way to identify the Old MME using legacy conventions for Old SGSN lookup. This works because the GUMMEI uniquely identifies the MME, and (at least) the MME Group ID and LAC value spaces are non-overlapping

()
· Since a P-TMSI compatible M-TMSI is provided, the P-TMSI format conventions are met, and the M-TMSI fits within the P-TMSI with no loss of information
2.3 Finding a combined Gb/Iu-flex SGSN and MME using GUTI ands P-TMSI
In TS 23.410 section 5.3.3.2 on E-UTRAN Tracking Area Update the two following editor’s notes are present:
Editor's Note:
It is FFS how the S-TMSI and P-TMSI handling is performed to let RAN select the same CN node for GERAN/UTRAN access as for E-UTRAN access, this to support co-location of the MME function and the SGSN function in one node.

Editor's Note:
It is FFS whether and how an S-TMSI is derived from the P-TMSI. It is also FFS whether this facilitates the collocated MME/SGSN or whether additional information is used for this.

The basic problem is twofold:
· For the eNodeB to select the MME co-located with the SGSN currently serving the UE when the UE moves from UTRAN/GERAN to eUTRAN access within the service area of the combined node.
· For the BSS/RNS to select the SGSN co-located with the MME currently serving the UE when the UE moves from eUTRAN to UTRAN/GERAN access within the service area of the combined node.
The first problem can be solved if the NRI of the SGSN part and the MME Code of the MME part of the combined SGSN/MME are configured to have the same value. Then the NRI bits in the P-TMSI can be extracted in the UE and used as the MME Code that is part of the S-TMSI provided to the eNodeB to enable the eNodeB to route the UE signaling back to the combined SGSN/MME. The entire old TAI will still be presented to the new MME in the GUMMEI parameter, to enable lookup of the old node (which is the SGSN part of the combined node in this case).The issue that the MME Code is a fixed-length, presumably eight-bit value, while the NRI is a variable length bit field with a max length of ten bits can be overcome either by fixing the NRI to eight bits in rel-8, or by configuring the eNodeB to only look at the valid bits in the MME Code.
A simple way of addressing the second problem is to essentially encode the M-TMSI as a valid P-TMSI for the SGSN side of the combined SGSN/MME.  When this ‘P-TMSI compatible M-TMSI’ is put into the P-TMSI parameter in e.g. a RAU, NRI routing in GERAN/UTRAN works according to pre-rel-8 specifications, so the signalling finds it’s way back to the combined SGSN/MME.
2.4 Scalability of the P-TMSI compatible M-TMSI proposal
It could be argued that the P-TMSI compatible M-TMSI unduly constrains the number of UEs possible to support in an MME node when it is used, since it is in the worst case subject to the same restriction as the P-TMSI (bits 1 and 2 fixed to ‘11’, and the NRI contained in the IE), and would be unique per MME Code. However, several factors serve to mitigate this:
· The ‘11’ encoded in bit 1 and 2 of the P-TMSI compatible M-TMSI subdivides the M-TMSI 32-bit value space in two parts:

· One quarter (approximately 1 billion values) for P-TMSI compatible M-TMSI

· Three quarters (about 3 billion values) for regular, non-P-TMSI-compatible M-TMSI

Thus, a very large value space is still available for future EPS-only devices, when the number of UEs might go far beyond what can at all be represented using P-TMSI.

· A network hosting only LTE devices would obviously not need P-TMSI compatible M-TMSIs at all.

· It is hardly meaningful in a combined SGSN/MME to host more 2G/3G-capable UEs than what can be uniquely represented in the SGSN part using the P-TMSI.
· In a stand-alone MME there is no need for a contained NRI in the P-TMSI compatible M-TMSI. Thus only the two leading bits would be sacrificed in this case.
· If the uniqueness criterion for P-TMSI compatible M-TMSIs proves to be overly restrictive in e.g a combined SGSN/MME, it can be circumvented by configuring multiple MME Code values for the MME functionality in such a combined MME/SGSN (at the cost of consuming more MME Code values).

3 Conclusion

Based on the reasoning above we conclude the following:

- Assigning a  'P-TMSI compatible M-TMSI' to 2G/3G capable UEs as outlined above advantageously resolves the outstanding issues of having RAN select the same combined SGSN/MME for GERAN/UTRAN and E-UTRAN access, and mapping GUTI to legacy parameters when moving into the service area of a pre-rel-8 SGSN
- The solution does not seriously constrain the use of the M-TMSI value range neither in the short term nor long term

4 Proposal

It is proposed that the concept of a P-TMSI compatible M-TMSI is discussed. If the conclusions in section 3 above can be agreed, Ericsson undertakes to write the needed CR to TS 23.401 (and to 23.060 if needed).

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































�	 Note that this will work also when Iu/Gb flex is used and the NRI-aware DNS format for Cooperating SGSN lookup defined in TS 23.003 is used, provided that the DNS is configured appropriately with a wildcard for the trailing NRI part of the RAI + NRI name string provided in the DNS request
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