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1   Introduction
In RAN3#101 meeting, the MME supporting RAT Type issue was roughly discussed, in this contribution, we further discuss the scenarios, the issues, and the corresponding solution.

2   Discussion
As shown in Figure 1, in the network there are MMEs which only support NB-IoT access (MME_1), MMEs which only support LTE access (MME_3), and MMEs which support both (MME_2). 

Note that for a “LTE and NB-IoT capable” MME, it can be deployed to only support one RAT. 
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Figure 1 MME selection for different RAT access
When UE_1 and UE_2 access to the eNB via NB-IoT Cell, in case the S-TMSI is not provided, or the eNB is not able to connected to the registered MME of the UE, the eNB needs to select MME_1 or MME_2 for them, and when UE_3 and UE_4 access via LTE Cell in the same status, the eNB needs to select MME_2 or MME_3. 

How the eNB can knows the supporting RAT Type of each MME? There are two possible ways, OAM configuration, or S1 signalling exchange.

Considering of the huge number of eNBs, and in case of MME supporting RAT change, or new MME deployment, all the connecting eNBs have to be informed, it will be very big burden for OAM configuration, and there are several error scenarios which are hard to be detected and fixed.
Potential error scenarios:

Scenario 1: MME supports NB-IoT only, but regarded as LTE only by the eNB.

Scenario 2: MME supports LTE only, but regarded as NB-IoT only by the eNB.

Scenario 3: MME supports NB-IoT only, but regarded as supporting both LTE and NB-IoT by the eNB.

Scenario 4: MME supports LTE only, but regarded as supporting both LTE and NB-IoT by the eNB.

Scenario 5: MME supports both LTE and NB-IoT, but regarded as only supporting both LTE by the eNB.

Scenario 6: MME supports both LTE and NB-IoT, but regarded as only supporting both NB-IoT by the eNB.

System Impacts:
· Wrong MME selection hard to be detected:

In case of error scenario 1, 2, 3, and 4, the UE’s access from the not supported RAT will be failed, and as there is no corresponding cause value, the eNB will not able to know the reason to avoid similar wrong selection.

In case of wrong MME selection, one potential implement way is to enable the NAS rerouting function at MME side to reroute the UE to a correct MME. As the eNB is not aware of the reason of such rerouting, there will be quite a lot of UEs to be rerouted, which will lead to unnecessary big burden to the core network,

· Inefficient MME resource usage hard to be detected:

In case of error scenario 1, 2, 5, and 6, as the MME is regarded as not supported for (one of) the supporting RAT, the eNB will never select this MME for the UEs from that supporting RAT even in case all other MMEs are overloaded.
Proposed solution:

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 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 and hard to be detected, 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 [1] [2] and [3].
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