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1. Introduction
GUTI and GUMMEI concept was adopted last meeting. While there are still some FFS left such as interworking with legacy network. Besides, considering some operators may have big pool containing a lot of MMEs, it is proposed to expand MMEC length to 16 bits.
2. Discussion
GUTI is composed of MCC + MNC + MME Group ID (MMEGI) + MME Code (MMEC) + M-TMSI, which can uniquely identify one UE. GUMMEI is composed of MCC + MNC + MMEGI + MMEC, which is used to identify one MME globally. 

To interwork with legacy network, there are two mapping alternatives in Annex H of TS 23.401 V8.0.0. While there is a problem in case of combined MME/SGSN, for example, if a UE moves from E-UTRAN where the UE attached to a combined MME/SGSN, to UTRAN/GERAN which is in the same pool area, the UE may not be able to access the original combined MME/SGSN, since the legacy RNC may select another SGSN according to NNSF (by NRI field in the P-TMSI of RRC part in initial DT message).
This paper proposes a method to solve the problem like the following.
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Figure 1 legacy Initial DT message
When the UE accesses UTRAN/GERAN with GUTI, the UE can include MMEC or the significant bits of MMEC in the NRI field in P-TMSI which is included in Intra Domain NAS Node Selector IE (RRC part), leaving NAS part as mapping presented in annex H.

As a result, the RNC will select the SGSN whose NRI equals to MMEC or the significant bits of MMEC. To solve the combined MME/SGSN problem, the NRI of the combined MME/SGSN from SGSN point of view should be set as the MMEC or the significant bits of MMEC of the same node from MME point of view. In order for the RAN node to perform new NAS node selection, it’s better to set MMEC and NRI not repeatable in the same and neighboring pools. For example:
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Figure 2
In the above network deployment, legacy RNC can find pure SGSN or combined MME/SGSN according to NRI when the UE accesses UTRAN/GERAN. And ENB can find pure MME or Combined MME/SGSN according to GUMMEI when the UE accessed E-UTRAN with GUTI. If the UE accesses E-UTRAN with P-TMSI, the ENB shall firstly try to find the MME whose MMEC or the significant bits of MMEC equals to NRI in the pool in case there is combined SGSN/MME, if there is no such MME, new MME selection will be triggered.
So when the UE accesses legacy UTRAN/GERAN with GUTI, as shown in the figure 1, the UE will include MMEC or the significant bits of MMEC in the NRI field, so that the RNC will try to select the corresponding SGSN or combined MME/SGSN. If no such SGSN, new SGSN selection will be triggered. To further retrieve context from old MME, the new SGSN will query the old MME address from the look up table or DNS according to P-TMSI and RAI (NAS part) which actually is GUTI info. As long as the configuration or DNS is updated, old MME addressed will be queried via GUMMEI. Then the new SGSN sends Context Request (P-TMSI, RAI) to the old MME, the old MME can find the corresponding UE by M-TMSI which is provided by P-TMSI and then return UE context. In case of some probability for the RAN node to select another node besides the original combined node, normal context retrieval is performed.
Also considering some operators may have big pool containing a lot of MMEs, for example, a country or a province is set as a pool, 8 bits MMEC may not be enough. It is recommended MMEC is enlarged to 16 bits. As a result, the NAS part mapping is like the following:

EPS <MCC> 

maps to legacy <MCC>
EPS <MNC>  
maps to legacy <MNC>
EPS <MME Group ID>  
maps to the most significant 8 bits of legacy <LAC>
EPS <MME Code> 
maps to the least significant 8 bits of legacy <LAC> + legacy <RAC>

EPS <M-TMSI>
maps to legacy <P-TMSI> 
3. Conclusion
This paper proposes a method for GUTI to interwork with legacy network. To solve the problem of combined SGSN/MME, UE should include MMEC or the significant bits of MMEC in NRI part of P-TMSI (RRC part), and ENB shall firstly try to find the MME whose MMEC or the significant bits of MMEC equals to NRI in case the UE accessed E-UTRAN with P-TMSI. To achieve this, network should be deployed as Figure 2 that the NRI of the combined MME/SGSN from SGSN point of view should be set as MMEC or the significant bits of MMEC of the same node from MME point of view. It is also proposed to expand MMEC to 16 bits.
It is proposed to reflect this solution into TS 23.401 as [1].
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