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Discussion
1 Introduction 
At RAN3 NB-IoT Ad-hoc meeting, heterogeneous deployment of the MME for IoT optimization was discussed [1]. Both UE and MME could support Control Plane or User Plane optimization solution, this contribution summarises the SA2 conclusions on MME types and selection, and propose the need of signalling optimization for heterogeneous deployment scenarios.
2 Discussion

2.1 Conclusions for MME type and network behaviours
At SA2 #113 meeting, three types of MME were envisaged [2], e.g.
· An MME that supports either User Plane or Control Plane CIoT EPS Optimization;

· An MME that supports both User Plane and Control Plane CIoT EPS Optimizations

· An MME that does not support any CIoT EPS Optimizations
· e.t.c.

E-UTRAN shall support the routing of UEs to an MME according the process request from the UE.

For the network behaviors were agreed in [3], and a Preferred Network Behaviour indication was defined to include the information to differentiate CIoT EPS optimisation solution, e.g.

· 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 CIoT EPS optimisation is preferred
· e.t.c.
Moreover, a UE that supports the NB-IoT RAT shall always indicate support for Control Plane CIoT EPS optimisation. The MME indicates the network behaviour it accepts in the Supported Network Behaviour information. According to SA2, both EPS and UE support the indication for Control Plane CIoT EPS optimisation.
Observation: MME decides to use whether Control Plane or User Plane optimization solution.
2.2 eNodeB behaviours for CIoT optimization
According the MME type and UE supportive solution, there are four case to consider for eNodeB behavior.

· Both UE and MME support either CP or UP optimization solution.

· UE support either CP or UP solution, and MME support both CP and UP solutions.

· UE support either CP or UP solution, and some MME could support both CP and UP solutions.
· MME does not support the UE-side CIoT optimization solution
For case 1 and 2, NB-IoT UE could access to the network according to CP or UP solution. But for 3rd case, UE should be re-routing to the MME which supports the CIoT optimization solution, otherwise, UE is rejected by the network as 4th case. As MME make the decision on whether to support CP or UP optimization solution, MME could indicate eNodeB to re-route the NB-IoT UE to the right MME as well as DÉCOR solution, if the first attached MME does not support for the NB-IoT UE. For a large number of NB-IoT UEs firstly attaching to the eNodeB, there would cause lots of re-routing signaling between MME and eNodeB if NB-IoT UEs is rejected by MME due to the different CP or UP solution. Therefore, it is suggested to consider NB-IoT UE could send the CP/UP supportive indication to eNodeB as the RAN-side optimization to reduce the signaling between eNodeB and MME as in the 3rd case during the first attach procedure.
Proposal: RAN-side optimization solution to reduce the signaling between eNodeB and MME is preferred to support massive-connections of NB-IoT UE.

According to SA2 agreements in [4],

· SA2 have specified that the UE shall supply RRC indication(s) to the eNB and that the eNB shall use these to route the Attach/TAU Request to an MME that can decode the Release 13 Attach/TAU Request without detecting errors in mandatory signalling elements. 
· SA2 believe it would be beneficial if the RRC signalling in “message 5” of the RRC Connection Establishment for an Attach (and TAU) procedure carried extra indications that (in combination with earlier information exchanged in the S1 Setup signalling between eNB and MME and/or O&M configuration of CN information on the RAN) enables the UE’s message to be routed to an MME that does support the UE’s features.
RAN3 should discuss the related function, e.g. NNSF, to support for this RRC indication(s) depends on RAN2 outcome.
3 Conclusions

In this contribution, the selection of CP and UP optimization solutions and the need of signaling reduction is summarized, it is concluded.
Observation: MME decides to use whether Control Plane or User Plane optimization solution.
Proposal: RAN-side optimization solution to reduce the signaling between eNodeB and MME is preferred to support massive-connections of NB-IoT UE.
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