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Beginning of changes
5.31.4
Control Plane CIoT 5GS Optimisation

The Control Plane CIoT 5GS Optimisation is used to exchange user data between the UE and the SMF as payload of a NAS message in both uplink and downlink directions, avoiding the establishment of a user plane connection for the PDU Session. The UE and the AMF perform integrity protection and ciphering for the user data by using NAS PDU integrity protection and ciphering. For IP and Ethernet data, the UE and the SMF may negotiate and perform header compression.

When the Control Plane CIoT 5GS Optimisation feature is used and the PDU session type is unstructured, the SMF selects either NEF or UPF based on information in the UE's subscription.

During PDU Session Establishment procedure the AMF decides Control Plane CIoT 5GS Optimisation shall be used for data transmission and indicates it to the SMF.

Editor's note:
How the UE knows whether Control Plane CIoT 5GS Optimisation is enabled for certain PDU session is FFS.

Early Data Transmission may be initiated by the UE for mobile originated Control Plane CIoT 5GS Optimisation.

5.31.4a
User Plane CIoT 5GS Optimisation
The User Plane CIoT 5GS Optimisation is a set of features used to optimise and facilitate transmission of user data between the UE and the AF as payload of PDU Sessions in 5GS. The interface towards the AF is selected per PDU session as N6 or T8 API. The User Plane CIoT 5GS Optimisation may include support for the following:

-
Signalling optimisation using CM-CONNECTED with RRC Inactive state (see clause 5.3.3.2.5 and TS 36.300 [30]);
-
Signalling optimisation using MO Early Data Transmission (EDT) in CM-CONNECTED with RRC Inactive state (see TS 23.502 [3] clause 4.8.2.x and TS 36.300 [30])
-
UE Power Saving using Extended DRX or MICO mode (see clause 5.31.7);
-
Buffering of DL data in NG-RAN during UE Power Saving in CM-CONNECTED with RRC Inactive state (see TS 23.502 [3] clause 4.8.2.y and TS 36.300 [30]);

-
Extended buffering of DL data in UPF during UE Power Saving with CM-IDLE (see clause 5.31.8);

-
UE unreachability, reachability and buffer notifications at UE Power Saving (see clause 5.31.8 and TS 23.502 [3] clause 4.8.2.3); 
-
Support for N6 interface and NEF T8 NIDD API towards the AF (see clause 5.17.5); 
Usage of User Plane CIoT 5GS Optimisation is always available on a PDU Session that is not established for Control Plane CIoT 5GS Optimisation. An exception is NB-IoT where usage of User Plane CIoT 5GS Optimisation must be negotiated between the UE and the network. The different features and mechanisms that are considered the "User Plane CIoT 5GS Optimisation" listed above, are enabled or negotiated as described below. 
During Registration or Service Request procedures the AMF provides RRC Inactive Assistance Information to the RAN (see clause 5.3.3.2.5). Based on this information, the RAN may apply RRC Inactive towards the UE (see clause 5.3.3.2.5). 
Early Data Transmission may be initiated by the UE for mobile originated communication in CM-CONNECTED with RRC Inactive state, see TS 23.502 [3] clause 4.8.2.x, TS 36.300 [30] and TS 36.331 [51]. 
UE Power Saving using Extended DRX can be used in CM-CONNECTED with RRC Inactive or in CM-IDLE (see clause 5.31.7). UE Power Saving using MICO mode may be used for UE in CM-IDLE (see clause 5.31.7);

When the UE is in CM-CONNECTED with RRC-Inactive, the DL data will be forwarded to the anchor NG-RAN node, which will evaluate whether extended buffering can be provided. If NG-RAN receives downlink traffic towards a UE in RRC Inactive state and which is not reachable due to eDRX, the NG-RAN shall inform the AMF that the UE is not reachable due to UE power saving. The NG-RAN shall include information on Expected wait time and indicate if extended buffering is performed or if the packet(s) was discarded.

When the UE is in CM-CONNECTED with RRC-Inactive and a NAS PDU is sent to the anchor NG-RAN node, the NG-RAN will evaluate whether the NAS PDU can be sent towards the UE within the NAS retansmission time or whether the UE is not reachable due to eDRX. In case the UE is not reachable due to eDRX, the NG-RAN shall notify the AMF that the UE is not reachable due to UE power saving. In addition, the NG-RAN shall either: 
-
Initate the AN release procedure, or

-
Keep the UE in CM-CONNECTED with RRC-Inactive i.e. not initiate the AN release procedure.
By default, N6 is used with the User Plane CIoT 5GS Optimisation, however the NEF T8 NIDD API may also be used based on information in the UE's subscription, see clause 5.X.Y. 
End of changes
