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1   Introduction
At the last RAN3-90 NB IoT Ad Hoc meeting an initial discussion on MME selection for UEs supporting NB IoT optimisation was carried out. Several scenarios were discussed and one pending point concerned the information the UE provides to the eNB in terms of supported NB IoT optimisations. 

This paper presents the progress made on this subject at the last SA2 meeting and proposes a way forward. 
2   MME Selection techniques for NB IoT optimisations
During the last SA2 meeting agreements were made in [1] regarding the information a UE would have to provide to the eNB at attach request. The approved CR in [1] states the following:
“A UE includes in a Preferred Network Behaviour indication the Network Behaviour the UE can support and what it would prefer to use.

The Preferred Network Behaviour includes this information: 

· Whether Control Plane CIoT EPS optimisation is supported

· Whether User Plane CIoT EPS optimisation is supported

· Whether Control Plane CIoT EPS optimisation is preferred or  whether User Plane Plane CIoT EPS optimisation is preferred

· Whether  S1-U data transfer is supported

· Whether SMS transfer without Combined Attach is requested

· Whether Attach without PDN Connectivity is supported.”
The above information implies that not only the UE is indicating what NB IoT optimization it supports but also which optimization it prefers for the specific attachment. The eNB can therefore take such information into account to select an appropriate MME.

Such selection may happen on the basis of MME capability information the eNB has acquired in one of the following ways:

· Acquisition via OAM configuration
· Acquisition via specific S1 signalling, e.g. S1 Setup Request/Response

Given that MME capabilities are static it is believed that OAM configuration is the best way to provide them to the eNB. Indeed, it would be unnecessary to signal the MME capabilities to eNBs every time e.g. an S1 Setup is performed, given that the capabilities would not change.
Under the assumption that the OAM configures the eNB with the NB IoT optimisations supported by each connected MME, and assuming that the eNB supports the same (or more) optimisations as the UE, it is possible for the eNB to select an MME supporting the optimisations also supported by the UE. This case of homogeneous NB IoT optimisations support in RAN and CN is shown in Figure 1.
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Figure 1: Example of OAM configuration and MME selection in homogeneous capabilities support
Observation 1: If a serving eNB supports the same or more NB IoT optimisations as the connected MMEs, OAM configuration at the eNB allows selection of an appropriate MME
During the last RAN3 meeting another scenario was presented where hybrid deployments of eNBs and MMEs were taken into account and where the eNB supports a subset of capabilities supported by a connected MME. The assumption in this scenario is that UEs also have non-matching NB IoT optimizations support with respect to UEs. An example of this scenario is shown in Figure 2.
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Figure 2: Example of OAM configuration and MME selection in heterogeneous capabilities support
This scenario, although in theory possible, seems to be rather unrealistic. The scenario in fact implies that an operator has allowed UEs to use NB IoT optimisation variants that are not supported by the RAN. On top of that the operator has deployed a CN supporting NB IoT optimisations that do not match the RAN, i.e. that has a larger capability set than the RAN. It seems obvious that in such a deployment scenario the use of NB IoT solutions will be impaired. 
In such scenario what seems to be unlikely is that an operator has allowed UEs to use an NB IoT optimisation solution that is not fully supported in the RAN and yet it has allowed free choice to the MMEs to select any NB IoT optimisation solution, even for those eNBs that do not support all the options.
In the unlikely case such a scenario occurred, an OAM configuration approach would be a simple solution. In this approach the MMEs will have to be configured with information on those (few) eNBs with non matching capabilities. Once MMEs are aware of this they will be able to select the NB IoT optimisation choice supported by the eNB.

Another approach to solving this scenario is to reuse DECOR. 
This means to ensure that the CN contains at least one MME with matching capabilities with the “problematic” eNBs. The “problematic” eNBs would send the first INITIAL UE MESSAGE towards an MME that can reroute the message to MMEs with the same capabilities as the eNB. This will not trigger any error case.
It should be observed that the heterogeneous capability case where MMEs have a subset of NB IoT capabilities as eNBs does not generate any error cases.

In conclusion, the following can be observed:
Observation 2: The case of a network with heterogeneous NB IoT capabilities should not be considered as a reference case and it can be handled by OAM or DECOR based solutions.
3   Conclusion 

In this paper progress on NB IoT capability information provided by the UE at attachment has been described. The paper has explained that the most likely deployment scenario is one where the RAN and CN NB IoT capabilities match. Cases of hybrid RAN/CN NB IoT capabilities would be unlikely and should not be taken as reference scenarios for optimisation. It is therefore suggested to agree to the following:
Proposal: It is proposed that for UEs supporting NB IoT optimisation solutions the MME selection at the eNB is based on OAM configuration of MMEs capabilities and on existing techniques such as DECOR. 
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