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Abstract of the contribution: this contribution for the FS_CIoT_5G study item proposes a key issue for small data transmission.
1
Discussion

The support for small data transmission is a key feature of the EPS enhancements introduced in Rel-13 for CIoT. As such, it needs to be carried over to the 5GS.

Most of the requirements for small data transmission are captured in TR 23.720 and TR 23.799 should be taken as baseline for the work in the FS_CIoT_5G SI. In particular, the following aspects should be considered:

-
Minimization of signalling load (both in CN and RAN);

-
Security of the CIoT communications;

-
Battery life;

-
Support for unidirectional transmission (i.e. uplink only or downlink only);
-
Support for charging, policing, inter-operator interworking.

In addition, the CIoT enhancements should maintain and enable low complexity devices such as NB-IoT devices.
Some architectural assumptions should be captured to facilitate the discussion and agreement of potential solutions, in particular:
-
it should be possible to exchange small data via the interface N1 or via the interface N3;
-
the NG-RAN should be capable of selecting the proper AMF(s) based also on the UEs CIoT capabilities;
- 
the NG-RAN should broadcast the necessary information for a CIoT UE to initially register to the network;
-
the UE should indicate the preferred and supported network CIoT behaviour.

2
Proposal

It is proposed capture the points raised above in Clause 1 of TR 23.274 and to implement the following changes:
* * * Beginning of Changes * * *

5.X
Key Issue X: Support for infrequent small data transmission
5.X.1
Description

This key issue aims to provide solution to support highly efficient handling of infrequent small data transmissions for ultra-low complexity, power constrained, and low data-rate CIoT devices. In some of the usage scenarios the devices (e.g., utility meters) may not be mobile through out their lifetime. It is expected that the number of such devices will increase exponentially but the data size per device will remain small.

5.X.2
Architectural requirements

This key issue addresses infrequently sending and receiving small data, including studying whether sessions need to be established to enable such services:
-
Cost efficient system signalling load (especially over the Radio interface);

-
An at least equivalent level of security mechanisms for CIoT in 5G system as in EPS;

-
An at least equivalent level of battery life for CIoT UEs in 5GS system as in EPS;
-
Maintain NB-IoT UEs low complexity;

-
Support for end of transmission indication;
-
Allow for unidirectional transmission (i.e., uplink or downlink only);
-
Support for delivery of IP data and non-IP (Unstructured) data;

-
Support for charging, policing, inter-operator interworking;
-
Support API(s) for infrequent small data transmission and capability exposure to AF.
5.X.3
Architectural baseline

The following architectural baseline assumptions should be considered:

-
Small data may be exchanged over Control Plane.

-
Small data may be exchanged over User Plane.

-
In case AMF selection is needed, the assumptions are (see TS 23.401 [xx], clause 4.3.8.3): when selecting an AMF for a UE that is using the NB-IoT RAT, and/or for a UE that signals support for CIoT 5GS Optimisations in RRC signalling, the gNB's AMF selection algorithm shall select an AMF taking into account the AMF's support for this feature.

-
In case AMF selection is needed, the assumptions on info required to be broadcasted by the cell for initial registration are (see TS 23.401 [xx], clause 5.3.2.1): an NG-RAN cell for a PLMN that supports CIoT enhancements shall broadcast, as for the WB-E-UTRAN case:

-
Whether it supports CIoT 5GS Optimisation(s) and it can connect to an AMF which supports CIoT 5GS Optimisation(s).

-
Assumptions on UE indication of preferred and supported network behaviour (see TS 23.401 [xx], clause 4.3.5.10): A UE includes in a Preferred Network Behaviour indication the Network Behaviour the UE can support and what it would prefer to use.

-
The Preferred Network Behaviour includes this information:

-
Whether and which CIoT 5GS optimisation(s) are supported.

-
Which CIoT 5GS optimisation is preferred.
-
Small data can be exchanged using either the northbound API interface between NEF and AF (for Unstructured data only) or N6 interface between UPF and AF.
5.X.4
Open issues
The following open issues remains to be studied:
· Efficient handling of nomadic/static usage scenarios.
· How to support User Data delivery via control plane in the 5GS?

· Identify whether the specific AMF/SMF selection for CIoT devices is needed.
NOTE:      This Key issue may have some dependencies to the Key issues for High Latency Communications.
* * * End of Change * * *
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