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1   Introduction
In Rel-13, NB-IoT was introduced, and RAT-Type of the TAI was introduced in S1 SETUP REQUEST and ENB CONFIGURATION UPDATE messages, to avoid a tedious O&M configuation of this mapping in the MME, and enable the MME to know the RAT which the UE accesses from.

In this contribution, we further discuss the supporting RAT of the MME.
2   Discussion
As defined in TS23.401, there are several types of MME are envisaged, e.g.

-
an MME that supports either User Plane or Control Plane CIoT EPS Optimisation;

-
an MME that supports both User Plane and Control Plane CIoT EPS Optimisations;

-
an MME that does not support any CIoT EPS Optimisations.

It could be further understood that there could be MMEs which only support WB-E-UTRAN access, and MMEs which only support NB-IoT access, and MMEs which support both. Furthermore, for a “WB-E-UTRAN and NB-IoT capable” MME, it can be deployed to only support one of these two RATs. 

When a UE accesses to an eNB via NB-IoT Cell, the eNB needs to select an NB-IoT supporting MME, and when a UE UE accesses via WB-E-URTRAN Cell, the eNB needs to select an WB-E-URTRAN supporting MME. Currently such MME supporting RAT information is not provided from MME to eNB over S1 signalling.
As there are huge number of eNBs, if the MME supporting RAT is changed, or a new MME is deployed, it will be needed to provide the supporting RAT of the MME to all the connected eNBs, which is a big burden for configuration.
Observation 1: the MME could be deployed to only support WB-E-UTRAN access, or only support NB-IoT Access, or support both. Note that the MME supporting RAT information is NOT the same as MME capability.

Observation 2: the eNB needs to know the supporting RAT of the connected MMEs for MME selection, but the MME supporting RAT information is not available over S1 signalling.
Observation 3: providing the MME supporting RAT to all the eNBs is a big burden for configuration.
There are several potential error scenarios:

Scenario 1: MME supports NB-IoT only, but configured as WB-E-UTRAN only to the eNB.


-
All the WB-E-UTRAN UE’s access to this MME will be failed. 

· The eNB will never select this MME for the NB-IoT UEs.

Scenario 2: MME supports WB-E-UTRAN only, but configured as NB-IoT only to the eNB.

· All the NB-IoT UE’s access to this MME will be failed. 

· The eNB will never select this MME for the WB-E-UTRAN UEs.
· Note that for an MME which does not capable for NB-IoT, the S1 setup procedure will be failed if the NB-IoT RAT Type is provided from the eNB, as the Assigned Criticality of the RAT Type IE is “reject”. But for an MME which is capable for NB-IoT, but deployed only for WB-E-UTRAN usage, the receiving MME will be able to comprehend the information and then the S1 interface can be successfully established.

Scenario 3: MME supports NB-IoT only, but configured as supporting both WB-E-UTRAN and NB-IoT to the eNB.

· 
All the WB-E-UTRAN UE’s access to this MME will be failed. 

Scenario 4: MME supports WB-E-UTRAN only, but configured as supporting both WB-E-UTRAN and NB-IoT to the eNB.

· 
All the NB-IoT UE’s access to this MME will be failed. 

Scenario 5: MME supports both WB-E-UTRAN and NB-IoT, but configured as only supporting both WB-E-UTRAN to the eNB.

· The eNB will never select this MME for the NB-IoT UEs.
Scenario 6: MME supports both WB-E-UTRAN and NB-IoT, but configured as only supporting both NB-IoT to the eNB.

· The eNB will never select this MME for the WB-E-UTRAN UEs.

Considering of the configuration burden, the big impact of the mentioned error scenarios, and the complexity of the error detection, it is proposed to:

· Introduce the MME supporting RAT information in S1 SETUP RESPONSE and MME CONFIGURATION UPDATE messages, to avoid the presence of scenario 1-6.

· Introduce a new cause value “not supporting RAT”, to assist the detection of scenarios 1-4.

Proposal 1: introduce the MME supporting RAT information in S1 SETUP RESPONSE and MME CONFIGURATION UPDATE messages
Proposal 2: introduce a new cause value “not supported RAT” in S1AP.

3   Proposals
The eNB needs to know the supporting RAT (which is not the MME capability) of the connected MMEs for MME selection, it is a big burden to configure of such information to all the eNBs, and there are many potential error scenarios which will lead to serious issues to the network, it is proposed to:
Proposal 1: introduce the MME supporting RAT information in S1 SETUP RESPONSE and MME CONFIGURATION UPDATE messages
Proposal 2: introduce a new cause value “not supported RAT” in S1AP.

It is proposed to agree the corresponding CRs in [2] [3] and [4].
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