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Abstract of the contribution:

Discusses handling of EPS and identities to support intersystem change from SGSN to MME and within a co-located MME/SGSN.
1
Introduction
The introduction of the GUTI concept in EPS leaves some issues unresolved: 
· How to route signalling from a 2G/3G/eUTRAN UE to one and the same combined MME/SGSN serving the UE when S1-flex is used and the UE moves from 2G/3G to eUTRAN.

· How to, in the MME, find the currently serving SGSN when old RAI is part of an SGSN pool area. 

The contribution discusses these and related issues and proposes a solution. 
2
Discussion
2.1
Finding the combined MME/SGSN when using S1-flex and finding the SGSN, in a pool of SGSNs, currently serving the UE 
In TS 23.401 section 5.3.3.2 on E-UTRAN Tracking Area Update the following editor’s note is 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.

Furthermore in TS 23.401 section 5.3.3.2 step 6) on E-UTRAN Tracking Area Update the following is stated: 
The new MME derives the old SGSN from the old RAI and old P-TMSI, i.e. the new MME supports the related functionality for Intra Domain Connection of RAN Nodes to Multiple CN Nodes.
The basic problem is twofold: 
· For the eNodeB to select the MME co-located with the SGSN currently serving the UE when S1-flex is used and the UE moves from UTRAN/GERAN to eUTRAN access within the service area of the combined node. 
· For the MME to find the SGSN currently serving the UE when the UE moves from UTRAN/GERAN to eUTRAN access when old RAI is part of an SGSN pool area. 
2.2
Issues with current solution

To allow the eNodeB to select the MME co-located with the SGSN currently serving the UE when S1-flex is used, the UE needs to provide the eNodeB with an identity of the co-located MME, i.e. the MMEC. This is under the assumption that overlapping MME pools only is allowed if they coordinate their use of MMEC. To provide the UE with a GUTI from the co-located MME would unnecessarily use the GUTI address space as it is only the MMEC that is needed.

Furthermore, to allow the MME to identify the SGSN currently serving the UE when old RAI is part of an SGSN pool area, the UE needs to provide the MME with an identity of the currently serving SGSN, i.e. the old RAI in combination with NRI. In case of a non co-located MME the NRI length used in the currently serving SGSN is not known in the MME why it is not possible to extract the NRI out of the P-TMSI provided by the UE. 

2.2.1
Issues from UE uncertainty of actual scenario

The UE is not in advance aware of the kind of core network node that is target of the NAS signalling.
When the UE sends a NAS eUTRAN Attach Request or TAU Request message the UE is not aware of if the MME is: 
· An MME part of an MME Pool or a standalone MME

· An MME part of a co-located MME/SGSN or a standalone node

The UE therefore needs to send the NAS message with a parameter setting that is applicable to the scenarios.

The UE is not in aware of the kind of core network node that is currently serving the UE.
When the UE sends a NAS eUTRAN Attach Request or TAU Request message to indicate a RAT change, the UE is not aware of if the currently serving SGSN is 

· An SGSN part of an SGSN Pool or a standalone SGSN

· An SGSN part of a co-located MME/SGSN or a standalone node

2.2.2
Constraints regarding NRI

The NRI is used by the BSC / RNC to route UE signalling to the SGSN in an SGSN Pool where the UE is registered. The NRI length is defined per SGSN Pool and is configured by the RAN and CN nodes.

The NRI may also be used used to fetch the address of the old SGSN in case of moving out of an SGSN pool area to a new SGSN or to an MME.

The use of NRI and its length is transparent to the UE.

2.3
Proposed solutions

One solution to support co-location of MME/SGSN is to let the co-located SGSN signal the MMEC parameter as an optional explicit parameter in the 2G/3G NAS mobility messages to the UE. In the following NAS eUTRAN Attach Request or TAU Request message the UE would then provide the MMEC parameter in the S1-part of the message (i.e. in the IDNSS) towards the eNodeB.

One solution to support the MME to identify the SGSN currently serving the UE when old RAI is part of an SGSN pool area is to let the Rel 8 SGSN signal the NRI parameter as an optional explicit parameter in the 2G/3G NAS mobility messages to the UE. In the following NAS eUTRAN Attach Request or TAU Request message the UE would then provide the NRI as an optional explicit parameter in the NAS-part of the message towards the MME.

The impact on the UE and CN node would be to always apply the following set of rules:

1.
An UE registered in an SGSN that is part of a co-located MME/SGSN using S1-flex, shall always be provided with the MMEC of the co-located MME through an explicit optional parameter in the NAS messages eUTRAN Attach Accept and TAU Accept.
2.
An UE registered in a Rel 8 SGSN being part of an SGSN pool, shall always be provided with an NRI value of that SGSN through an explicit optional parameter in the NAS messages GERAN/UTRAN Attach Accept and RAU Accept.
3.
When the UE performs eUTRAN Attach or TAU to indicate a RAT change, it shall, if these parameters are available, provide the MMEC in the S1-part of the signalling and NRI in the NAS part of the signalling.
Some analysis that illustrates the signalling flows when the rules are applied: 




[image: image1.emf]SGSN to MME


3
Conclusion
Current parameters provided to the eNodeB is not sufficient to let the eNodeB select the same CN node for E-UTRAN access as for GERAN/UTRAN access, this to support co-location of the MME function and the SGSN function in one node.

Current parameters provided to the MME is not sufficient let the MME derive the serving old Rel-8 SGSN when old RAI is part of an SGSN pool area.

Apply the rules defined by section 2.3 to resolve the issues.

4
Proposal
It is proposed that the above parameter handling 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). 
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