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Abstract of the contribution: Proposes a solution for “MME selection” during inter RAT handover when ISR is not activated.
1. Problem Statement
Pre-condition: ISR is not activated. UE moves from E-UTRAN to UTRAN. UE may store GUTI as “old” native GUTI. UE moves from UTRAN back to E-UTRAN. 

When ISR is not activated, upon inter RAT handover from UTRAN to E-UTRAN, UE provides a mapped GUMMEI in the RRC connection complete message that is used for MME selection by the eNB. 
Snippet from TS 24.301:

-
If the TIN indicates "P-TMSI" and the UE holds a valid P-TMSI and RAI, the UE NAS shall provide the lower layers with the MME identifier part of the mapped GUTI, which is generated from the P-TMSI and RAI with an indication that the identifier is a mapped GUMMEI.
Snippet from TS 36.331:

RRCConnectionSetupComplete-r8-IEs ::= SEQUENCE {


selectedPLMN-Identity



INTEGER (1..6),


registeredMME





RegisteredMME





OPTIONAL,


dedicatedInfoNAS




DedicatedInfoNAS,


nonCriticalExtension



RRCConnectionSetupComplete-v8a0-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v1020-IEs
OPTIONAL

}

RRCConnectionSetupComplete-v1020-IEs ::= SEQUENCE {


gummei-Type-r10





ENUMERATED {native, mapped}


OPTIONAL,


rlf-InfoAvailable-r10



ENUMERATED {true}




OPTIONAL,


logMeasAvailable-r10



ENUMERATED {true}




OPTIONAL,


rn-SubframeConfigReq-r10


ENUMERATED {required, notRequired}
OPTIONAL,


nonCriticalExtension



RRCConnectionSetupComplete-v11x0-IEs
OPTIONAL

}

From a mapped GUMMEI the eNB is unable to select a proper standalone MME. Rather the probability for selecting a correct MME is low: e.g. in case 3 MMEs form a pool, eNB selects correct MME only in 1/3 of the cases. Thus, typically in 2 out of 3 cases, eNB ends up selecting a new MME which results in subscription query from the HSS, context transfer procedure, etc. This results in additional signalling towards the HSS.
2. Background
The MME (and SGSN) selection in IRAT TAU was discussed to a large extent at the end of year 2010 as part of the discussion related to handling of MSB=1 in LAC (so called “MSB = 0/1 rule”), i.e. differentiation of native and mapped GUMMEI in NAS and AS.
ftp://3gpp.org/tsg_sa/WG2_Arch/TSGS2_80_Brunstad/Docs/S2-103637.zip
ftp://3gpp.org/tsg_sa/WG2_Arch/TSGS2_81_Prague/Docs/S2-104753.zip
At the end, it was agreed to introduce an explicit indicator in the AS and NAS signaling to differentiate “native” versus “mapped” GUTI. 
3. Analysis
Since the UE rarely moves across MME (or SGSN) pool boundaries when the device is turned on and is in network coverage, MME selection based on old GUTI will be close to 100% success rate, contrary to MME selection based on mapped GUMMEI. Only when handover towards an MME outside the original pool area occurs, the MME selection based on old GUTI will not work. According to our observation this occurs in less than 1% of the cases. 
Solution 4 presented in S2-104753 proposes that the UE should provide the (old) native GUTI instead of the mapped GUTI so that the eNB can use this for MME selection. Paper points out that there are some drawbacks with this approach. Note that the UE may provide this as an additional GUTI to the MME in the NAS message. One of the drawbacks is that the eNB will not be able to select a combo MME/SGSN node.

In order to overcome this drawback it is proposed that the UE provides both mapped GUMMEI and native GUMMEI to the eNB. Based on local policies native or mapped GUMMEI or both can be used for MME selection in the eNB.

If both the mapped and native GUMMEI are included, probability of selecting a proper MME will be close to 100% (except for some error cases).
4. Solution options

Alternative 1:
· If the TIN indicates “P-TMSI” and the UE holds a valid GUTI, the UE NAS shall provide the lower layers with the MME identifier part of the native GUTI with an indication that the identifier is a native GUMMEI.
Procedure based on alternative 1:

· Upon inter RAT HO, when TIN indicates “P-TMSI” and the UE holds a valid (old) GUTI, UE NAS provides MME part of the old GUTI to the UE AS (= registeredMME).

· UE NAS indicates that this is a native GUMMEI to the UE AS layer.

· UE AS (RRC layer) includes the registered MME with an explicit indicator “native” in the RRC Connection setup complete message.

· eNB determines that this is a native GUMMEI and performs MME selection. eNB can determine that it is a native GUMMEI either based on the explicit indicator or based on the setting of MSB value.

· UE NAS layer includes mapped GUTI (mapped from P-TMSI/RAI) and Additional GUTI IE in the NAS message.

Impacts:

· Impacts UE, e.g. NAS to AS interface (i.e. TS 24.301 specification)
· No impact to eNB, MME, SGSN
Alternative 2:

· If the TIN indicates “P-TMSI” and the UE holds a valid GUTI, the UE NAS shall provide the lower layers with the MME identifier part of the mapped GUTI with an indication that the identifier is a mapped GUMMEI and the MME identifier part of the native GUTI with an indication that the identifier is a native GUMMEI.
Procedure based on alternative 2:

· Upon inter RAT HO, when TIN indicates “P-TMSI” and the UE holds a valid (old) GUTI, UE NAS provides MME part of the mapped GUTI and old GUTI to the UE AS (= registeredMME).

· UE NAS indicates that this is a mapped GUMMEI and native GUMMEI to the UE AS layer.

· UE AS (RRC layer) includes both the registered MME from mapped GUMMEI and native GUMMEI with an explicit indicator “mapped” and “native” in the RRC Connection setup complete message sent towards the eNB.

· Based on operator policy, eNB can use either of the 2 GUMMEI(s) to perform MME selection. eNB can also choose to use both parameters for MME selection. If eNB determines that the native GUMMEI is present, it can perform MME selection based on this first. If this fails, eNB can select MME based on mapped GUMMEI. If both these procedures result in a failure (i.e. unable to determine an MME connected to the eNB), then the eNB can select a new MME based on load balancing algorithm.

· UE NAS layer includes mapped GUTI (mapped from P-TMSI/RAI) and Additional GUTI IE in the NAS message that is sent towards the MME.

Impacts:

· Impacts UE, e.g. NAS to AS interface (i.e. TS 24.301 specification)
· Impacts eNB, e.g. air interface (i.e. TS 36.331 specification)
· No impact to MME, SGSN
5. Proposed way forward

It is important that the stated problem is addressed in 3GPP as this is a recurring issue seen in live networks. 

Alternative 1 may have some drawbacks depending on the deployment configuration however these drawbacks can be overcome by Alternative 2 which retains both existing MME selection behaviour and addresses the problem stated above. Since both alternatives impact the UE, it is proposed to send a LS to RAN2 and CT1 to assess the feasibility of the solutions proposed.
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