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Discussion and decision
1 Introduction

This contribution discusses the RRC changes to enable the usage of CIoT optimizations for small data transmission taking into consideration the last SA2 agreements [1]-[5].
2 Discussion

The UE usage of CP or UP CIoT optimizations are negotiated upon attach, or potentially TAU, in the NAS level. On this regard, SA2 has identified that eNB may differentiate whether the NAS Attach/TAU should be addressed to an MME that support CIoT CP or UP optimizations or others; with the following references found on their agreed CRs:
· " 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

The E-UTRAN shall support the routeing of UEs to an MME that can process the request from the UE"[4].

· "When selecting an MME for a UE that is using the NB-IoT RAT, and/or for a UE that signals support for CIoT EPS Optimisations in RRC signalling, the eNodeB’s MME selection algorithm shall select an MME taking into account the MME’s support (or non-support) for the Release 13 NAS signalling protocol.
When DCN are deployed for the purpose of CIoT EPS optimisation, UE included CIoT EPS optimisation information in the RRC signalling, may depending on eNB configuration, be used to perform initial DCN selection"[2]
· "In the RRC connection establishment signalling associated with the Attach Request, the UE indicates whether it supports CIoT EPS Optimisations (support for Control Plane and the User plane C-IoT-EPS optimisations is indicated separately)."
"If a UE indicates support of CIoT Optimisations in the RRC message, it may omit the the ESM message container . If the ESM message container is omitted the MME shall not establish a PDN connection as part of the Attach procedure. In this case steps 6, 12 to 16 and 23 to 26 are not executed. In addition, for the case of UEs attaching with Control Plane CIoT EPS Optimisation with no user plane establishment, steps 17 to 22 are replaced by S1 AP NAS Transport and RRC Direct Transfer messages that just transport the NAS Attach Accept and NAS Attach Complete messages. 

When the Attach Request is sent on NB-IoT, the “Voice domain preference and UE's usage setting” shall not be included. " [5].

There are different kinds of MMEs that may support only legacy S1-U solution and one or more CIoT optimizations (i.e. CIoT CP solution, CIoT UP solution) and an eNB could be connected to more than one MME. 
For NB-IoT networks, it is agreed that all networks support CIoT CP solution but is optional on the support of CIoT UP solution. Furthermore, the MME may or may not support attach without PDN. Hence it is seen beneficial for the UE to provide information on the CIoT optimisations that it supports in Msg5 so that the eNB can select the MME that best matched the UE CIoT capability.
Proposal 1. To define 3 new optional flags as part of msg.5 carrying NAS Attach/TAU (i.e. RRC Connection Setup Complete) for the UE to indicate its support of (1) CIoT CP solution - data over NAS - and/or (2) CIoT UP solution - AS context caching – and/or (3) attach without PDN and assist the eNB to select the appropriate MME. 

For the non-NB-IoT networks, both solutions are optional; in addition a legacy MME would reject an attach request that does not contain ESM message (which is possible for CIoT). Therefore, at least for non-NB-IoT eNB needs to route such an Attach Request to an appropriate CIoT CN node e.g. an MME supporting CIoT optimizations or C-SGN. Hence, for non-NB-IoT, it is even more important for the UE to provide information on the CIoT optimisations that it supports in Msg5 so that the eNB can select the MME that best matched the UE CIoT capability since all the CIoT optimisations are optional.

In addition of previous references, SA2 sent another LS [6] in response to CT1 indicating the benefits of broadcasting the network support of attach without PDN connectivity, as well as, CIoT CP and UP solutions. 
Proposal 2. To define three optional broadcast parameters in SIB1, as part of the cell access parameters, to indicate the network support of (1) CIoT CP solution - data over NAS -, (2) CIoT UP solution - AS context caching - and (3) attach without PDN. 
Proposal 2.1. If the network does not broadcast any of these new information, the UE will not access the cell using the associated mechanism (i.e. for attach or any future RRC connection establishments).

3 Conclusion

This contribution proposes the following:
Proposal 1.
To define 3 new optional flags as part of msg.5 carrying NAS Attach/TAU (i.e. RRC Connection Setup Complete) for the UE to indicate its support of (1) CIoT CP solution - data over NAS - and/or (2) CIoT UP solution - AS context caching – and/or (3) attach without PDN and assist the eNB to select the appropriate MME.
Proposal 2.
To define three optional broadcast parameters in SIB1, as part of the cell access parameters, to indicate the network support of (1) CIoT CP solution - data over NAS -, (2) CIoT UP solution - AS context caching - and (3) attach without PDN.
Proposal 2.1.
If the network does not broadcast any of these new information, the UE will not access the cell using the associated mechanism (i.e. for attach or any future RRC connection establishments).
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