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5.3.15
CIoT EPS optimizations
CIoT EPS optimizations provide improved support of small data and SMS transfer. A UE supporting CIoT EPS optimizations can request the use of CIoT EPS optimizations during an attach or tracking area updating procedure to indicate the CIoT network behaviour the UE can support and prefer to use (see 3GPP TS 23.401 [10]). CIoT EPS optimizations that can be requested include control plane CIoT EPS optimization, user plane CIoT EPS optimization, EMM-REGISTERED without PDN connection, SMS transfer without combined procedure, non-IP PDN type, S1-U data transfer (see 3GPP TS 23.401 [10]).
The UE can be in NB-S1 mode or WB-S1 mode when requesting the use of CIoT EPS optimizations during an attach or tracking area updating procedure. A UE in NB-S1 mode always indicates support for control plane CIoT EPS optimization. A UE in NB-S1 mode can also request SMS transfer without combined procedure by using the normal attach or tracking area updating procedure (see subclause 5.5.1 and 5.5.3).

In NB-S1 mode, the UE, when requesting the use of CIoT EPS optimization, does not::

-
request an attach for emergency bearer services procedure;

-
request an attach procedure for initiating a PDN connection for emergency bearer services with attach type not set to "EPS emergency attach"; or

-
indicate voice domain preference and UE's usage setting.

The network does not indicate to the UE support of emergency bearer services when the UE is in NB-S1 mode (see subclause 5.5.1.2.4 and 5.5.3.2.4).

The control plane CIoT EPS optimization enables support of efficient transport of user data (IP, non-IP) or SMS messages over control plane via the MME without triggering data radio bearer establishment. The UE indicating support for control plane CIoT EPS optimization shall support:

-
the service request procedure when the UE is using EPS service with control plane CIoT optimizations (see subclause 5.6.1.2.2 and figure 5.6.1.1.2). In this procedure, the UE shall support setting the "active" flag to 1 only if the UE also supports the S1-U data transfer; and

-
the transport of user data via the control plane procedure (see subclause 6.6.4.2).
The support of control plane CIoT EPS optimization is mandatory for the network in NB-S1 mode and optional in WB-S1 mode. Optional header compression of IP data can be applied to IP PDN type PDN connections that are configured to support header compression.
The UE indicating support for S1-U data transfer shall support:

-
the service request procedure when the UE is not using EPS service with control plane CIoT optimizations (see subclause 5.6.1.2.1 and figure 5.6.1.1.1); and

-
if the UE also indicated support for control plane CIoT EPS optimization, the UE shal also support the service request procedure when the UE is using EPS service with control plane CIoT optimizations with "active" flag set to 1 (see subclause 5.6.1.2.2 and figure 5.6.1.1.2).    
The user plane CIoT EPS optimization enables support for change from EMM-IDLE mode to EMM-CONNECTED mode without the need for using the service request procedure (see subclause 5.3.1.3). The UE indicating support for user plane CIoT EPS optimization shall support:

-
S1-U data transfer; and 
-
suspend and resume of the NAS signalling connection (see subclause 5.3.1.3). 
If the UE indicates request of EMM-REGISTERED without PDN connection in the attach request, the UE may include an ESM DUMMY MESSAGE instead of a PDN CONNECTIVITY REQUEST message as part of the attach procedure. If the EMM-REGISTERED without PDN connection  is supported by the network, the UE and the network can at any time release all the PDN connections and the UE still remains EPS attached.

NOTE:
For both the UE and the network, the term EMM-REGISTERED without PDN connection is equivalent to the term EPS attach without PDN connectivity as specified in 3GPP TS 23.401 [10].
In NB-S1 mode, if the UE indicates "SMS only" during a normal attach or tracking area updating procedure, the MME supporting CIoT EPS optimisations provides SMS so that the UE is not required to perform a combined attach or tracking area updating procedure.

If the UE indicates support for one or more CIoT EPS optimizations and the network supports one or more CIoT EPS optimizations and decides to accept the attach or tracking area update request, the network indicates the supported CIoT EPS optimizations to the UE per TAI list when accepting the UE request. After completion of the attach or tracking area updating procedure, the UE and the network can then use the accepted CIoT EPS optimizations for the transfer of user data (IP, non-IP and SMS).
The network indicating support for control plane CIoT EPS optimization shall support:

-
the service request procedure when the UE is using EPS service with control plane CIoT optimizations (see subclause 5.6.1.2.2 and figure 5.6.1.1.2); and
 -
the transport of user data via the control plane procedure (see subclause 6.6.4.2).
The network indicating support for S1-U data transfer shall support:

-
the service request procedure when the UE is not using EPS service with control plane CIoT optimizations (see subclause 5.6.1.2.1 and figure 5.6.1.1.1); and

-
the if the network also indicated support for control plane CIoT EPS optimization, the UE shall also support the service request procedure when the UE is using EPS service with control plane CIoT optimizations with "active" flag set to 1 (see subclause 5.6.1.2.2 and figure 5.6.1.1.2).    

If the network supports user plane CIoT EPS optimization, it shall also support S1-U data transfer.

Broadcast system information may provide information about support of CIoT EPS optimizations (see 3GPP TS 36.331 [22]). At reception of new broadcast system information, the lower layers deliver it to the EMM layer in the UE. The information provided by lower layers is per PLMN and used for the UE to determine whether to request one or more CIoT EPS optimizations.

The UE shall not request CIoT EPS optimizations which are not indicated as supported.

If the UE only supports EMM-REGISTERED without PDN connection and this support is not provided by the PLMN or is not received as part of the broadcast system information and the UE has to perform an attach or tracking area updating procedure, the UE shall perform a PLMN selection procedure according to 3GPP TS 23.122 [6].

In NB-S1 mode, when the UE requests EMM-REGISTERED without PDN connection, the UE shall pass indication to lower layers so that this information is known by lower layers.

In WB-S1 mode, when the UE requests EMM-REGISTERED without PDN connection, control plane CIoT EPS optimization or user plane CIoT EPS optimization, the UE shall pass indication to lower layers of the requested CIoT EPS optimizations so that this information is known by lower layers.
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