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This contribution captures the background and motivation why we introduce the explicit IE to indicate the temporary identity UE provided is a native one or mapped one in NAS level for GERAN/UTRAN/EUTRAN and AS level only for EUTRAN. This paper also wants to give detailed information and clarify the above conclusions.
Conclusion in SA2
After several meeting discussion on the MSB issue, in Jacksonville SA2 made the conclusion as below:
For Release 10 Specifications:
- Explicit Indicator to indicate EPS / other 3GPP-RAT mobility shall be sent by UE in both AS and NAS messages

- eNodeB, MME and S4-SGSN may use these indicators in the core network node selection function
It is still FFS if similar AS enhancement is required in UTRAN and GERAN.
For Release 8/9 Specifications:
- There was consensus not to add anything in Release 8/9. And Network entities compliant to Release 8/9 specifications using MSB=1/0 rule do not need to introduce the above-mentioned Release 10 functionality.
LS between RAN2 and SA2
Above conclusion was sent to RAN2 as LS (S2-106007).

RAN2 agreed to introduce an explicit AS indication for rel-10 and requested further feedback from SA2 on whether AS explicit indication is also needed for UMTS (S2-106007/R2-110028).
SA2 replied to say do not see any need to introduce new IEs as explicit indication for UMTS (S2-111207).

In RAN plenary some companies think the AS level indication for LTE is not necessary, and the RAN2 paper to introduce the LTE AS indication was pushed back to RAN2.

RAN2 resent a LS to ask SA2 to reconfirm the decisions w r t explicit AS indicator for CN node selection enhancements for LTE and UMTS (R2-112640).
Background and motivation in SA2

NAS level problem and resolution
For rel-8/9 we define MSB based solution to differentiate the UE provided temporary identity is mapped one or native one using most significant bit (MSB) in LAC and MME Group ID. The most significant bit of the <LAC> shall be set to zero; and the most significant bit of <MME group id> shall be set to one. Based on that, for inter-CN mobility the MME/SGSN resolves the correct old MME/SGSN using old GUTI respective old P-TMSI/RAI sent in the Attach request, and TAU/RAU request messages. 
But some operators have already used the full 16-bit value of LAC and some LAC values have MSB set to 1. With such configuration, for inter-CN mobility the MME/S4-SGSN tries to do an incorrect DNS lookup of the old node, e.g. for TAU from GERAN/UTRAN with a mapped GUTI with MSB=1 the MME tries to do a DNS lookup of an MME instead of an SGSN.
To resolve the above problem, the identity type IE in NAS for rel-10 is introduced to indicate whether the temporary identity included in the Attach request, and TAU/RAU request messages represents a native one or a mapped one. Based on such indication MME/SGSN correctly differentiates the type of the old node, i.e. SGSN or MME.
AS level problem and resolution for LTE
SA2 also discuss the NAS node selection problem for LTE.
With Rel-8/9 MSB assumption, for operators already used the full 16-bit value of LAC, for mobility from GERAN/UTRAN UE will provide GUMMEI (mapped from P-TMSI/RAI) with MSB=1 to the eNodeB for the MME selection. eNB tries to match the LAC value with the configured MME Group ID value that may result to select an arbitrary MME and not the MME where the UE is registered and further cause additional signaling.
Another problem is LAC configuration in eNB and MME. A large amount of LAC configuration data is needed and transferred from MME to eNodeB. And if the LAC configuration changes, additional signalling will be caused to update the configuration.
To overcome the above drawbacks and give a better load distribution in the MME pool, the AS level indicator is introduced to let the eNB differentiate the NNSF is mapped or native GUMMEI. When an eNodeB selects an MME, the eNodeB may use a selection function which distinguishes if the GUMMEI is mapped from P-TMSI/RAI or is a native GUMMEI. The eNodeB may differentiate between a GUMMEI mapped from P-TMSI/RAI and a native GUMMEI based on the indication signalled by the UE or based on the value of most significant bit of the MME Group ID, for PLMNs that deploy such mechanism. Alternatively the eNodeB makes the selection of MME only based on the GUMMEI without distinguishing on mapped or native.
NNSF difference between LTE and UMTS/GERAN
For UMTS, there is no similar problem for RNC to configure LAC or MME group ID. The RNC is configured with NRI values and on AS level from UE to RNC there is only sent an IDNNS (NRI) parameter. Introducing an explicit AS indication will break the existing architecture of NNSF in BSC/RNC. Under the SA2 understanding, the IDNNS (NRI) IE is considered sufficient for the RNC NAS node selection function. That is the reason why we conclude that no need to introduce new IEs as explicit indication for UMTS.
In GERAN the UE provides a TLLI that may include an NRI to the BSC, and the NNSF in BSC may use it at node selection. The UE does not provide the old RAI to the BSC and the BSC will for that reason not benefit from being configured by LAC values.
For UMTS and GERAN, there is no core network pool ID concept and no pool identity specified in standard. Therefore, it is difficult to let RNC/BSC differentiate whether pool is changed or not to achieve a better load distribution for across pool area idle mode mobility. Based on that, the IDNNS (NRI) IE is considered sufficient for the RNC/BSC NAS node selection function. If NRIs are reused among neighbour pools, no detection of pool area changes is possible. But this limitation is present today and not seen as a problem. For load balancing purposes, MSs changing a pool-area could be detected by configuration of different NRI values for adjacent pool-areas. With that, there is no need to introduce the explicit IE for UMTS, because no matter it is a native one or mapped one, only the NRI will be used to select SGSN and there is no difference for the RNC NNSF for the two cases.
But for EUTRAN, the situation is different. We introduce the MMEGI as a part of UE temporary ID GUTI. With that, eNB could be aware of that the pool area is changed or not. For the Attach or TAU in non-registered area, UE will provide GUMMEI (MMEGI+MMEC) information for eNB NNSF. If the MMEGI is not the matched one, eNB will know the UE comes from another pool area and select a new MME based on load balancing. This is the main difference for the eNB NNSF comparing with GERAN/UTRAN and basic benefit for the eNB NNSF when we introduce the MMEGI. There is some idea that for LTE, we can only rely on MMEC for NNSF as UMTS/GERAN. But it will lose the benefit we introduce the MMEGI and contradict with what RAN2/3 has specified.
Rel-8/9 consideration
As the explicit indication had UE impact they were not included in Rel-8/9. For Rel-8/9, solutions were left as operator specific implementation as they see fit and some examples were documented in TS 23.003.
Conclusion
As RAN2 requested, SA2 need to reconfirm the AS level enhancement for LTE and not for UMTS. As RAN2 has asked for the background information, we recommend to attach this analysis document as further background information in the LS response.
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