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1   Introduction
At RAN3#NBIOT Adhoc, tdoc [1] explained the challenge of the selection of the right cIOT optimization.
In fact the challenge is two folds:

· At the NNSF time, when the eNB decides towards which MME to route the Attach Request message,
· At cIOT option selection by the MME which should take into account all of UE supported capabilities, User preferences, eNB and MME supported options.

2 Description
Selection at the eNB

At this RAN3#91 meeting, RAN3 received the following guidance from SA2 in [2]:

The eNB shall at least route to an MME which supports the Release 13 NAS signalling:

So far, SA2 have assumed that the NB-IoT cell is part of an eNB that is connected to at least one MME that supports Release 13 NAS signalling
 and preferably route to an MME which is aligned with what the UE supports:

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.

At NNSF time, it is useful that the eNB makes the optimum selection to route the Attach message in order to minimize the number of “MME triggered rerouting “. Indeed, as explained in [1] it is not possible to eliminate completely cases of rerouting because the eNB doesn’t know the user preferences which are indicated only at NAS level, but at least they could be minimized.
The following observations can be made:
· The eNB first receives the UE supported capabilities over RRC,
· It was clarified at the January RAN3 Adhoc that not necessarily all MMEs in the network will support the CP cIOT optimization or the UP cIOT optimization, 

· The consequence of above is that an MME in the pool may support either no cIOT optimization, UP cIOT optimization only, CP cIOT optimization only, or both UP&CP cIOT optimizations. 
In order to avoid the burden for the operator to configure each and every eNB to learn the supported options of each and every MME it seems better to have the MME simply indicate its capability in the S1 Setup Response. Since any upgrade of capability should reasonably result in a new S1 setup procedure, it is not needed to have it provided in the eNB Configuration Update.

Proposal 1: For MME supported capabilities, in order to minimize the usage of DÉCOR rerouting, include the MME UP cIOT support indication and the MME CP cIOT indication in the S1 Setup Response message.

Selection at the MME
The cIOT option selection shall be done by the MME and should take into account all of UE supported capabilities, User preferences, eNB and MME supporting options.

The MME learns from NAS the UE capabilities and references, it knows what it supports. The only missing information is to learn what the eNB supports. At the RAN3 NB-IOT adhoc two methods were envisaged:  

·  either the MME learns the eNB supported options via O&M or,

·  it learns them through the S1AP Setup Request message. 
However the following observations can be made:
· Since negotiation happens only at Attach or TAU, the MME has to assume that all the eNBs within the TA support the same cIOT capabilities. 

· Since the MME is already configured with TA –related information it looks straightforward to have an additional configuration information per TA of whether UP cIOT option is supported by the eNBs in this TA, and/or whether CP cIOT optimization is supported by the eNBs in this TA.

Proposal 2: for eNB supported capabilities, agree per-TA configuration in O&M EPC if confirmed that all eNBs within a TA support the same cIOT capabilities. Otherwise include the per-eNB supported capabilities in the S1 Setup Request.

3 Conclusion and proposals
This paper has analysed the configuration of network capabilities in the two directions from eNB to MME and from MME to eNB which serve different purposes. 
It has come to the following conclusions:
Proposal 1: For MME supported capabilities, in order to minimize the usage of DÉCOR rerouting, include the MME UP cIOT support indication and the MME CP cIOT indication in the S1 Setup Response message.

Proposal 2: for eNB supported capabilities, agree per-TA configuration in O&M EPC if confirmed that all eNBs within a TA support the same cIOT capabilities. Otherwise include the per-eNB supported capabilities in the S1 Setup Request.

Proposal 3: agree the CR provided in [3] implementing proposal 1.
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