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Abstract of the contribution:This contribution introduces a further Early Data Transmission optimization for the case of a UE that mostly performs MO data/signalling.
1. Discussion
Solution 1 in TR 23.724 introduces Small Data over NAS-SM for 5G Cellular IoT, a solution that is the 5G system equivalent of  Control Plane CIoT EPS Optimization in E-UTRAN/EPC. One of the options is to use Early Data Transmission for MO data. In that case, the AMF decides whether to conclude the procedure, or keep the UE connected depending on the received RAI and whether there is further data/signalling pending in the NW.
However, for a case where the UE performs almost exclusively MO data/signalling, the AMF may enable the UE to indicate immediate release to the RAN without any need to check with the AMF. This option saves a roundtrip delay between the NG-RAN and AMF which could be of several tens of seconds, which in turn allows the UE to return to RRC/CM-IDLE state quicker and start power saving solution (e.g. eDRX), saving overall power consumption. 
2. Proposed text to TR 23.724
First Change 

6.X
Solution #X: Optimization to Solution 1 for Immediate RRC completion of EDT

6.X.1
Introduction
This solution is an optional optimization on top of the Early Data transmission option of Solution 1, which applies to Key issue #1. 

The solution applies to scenarios where the UE almost exclusively performs MO data and MO signalling, and only rarely there may be data/signalling pending in the NW.  

6.X.2
Functional Description

The addition to EDT option Solution 1 works as follow:

- 
During registration procedure UE requests for immediate RRC completion of EDT to be allowed. 

-
The AMF, based on subscription information, local policies and/or network support, decides to allow immediate RRC completion of EDT. In that case, the AMF provides an Allowed immediate RRC completion of EDT indication in registration accept. 

-
If the AMF provided the Allowed immediate RRC completion of EDT indication, when the UE has one and only one UL message to send it sends RRCEarlyDataRequest message, including an Immediate RRC completion of EDT indication. 

-
The NG-RAN, based on the received indication, immediately sends RRCEarlyDataComplete message to the UE and forwards the NAS payload to the AMF via N2 message. 
6.X.3
Support of EPC interworking
This Immediate RRC Completion option of EDT only applies to access 5G CN, and needs to be renegotiated at every registration procedure. The UE does not indicate Immediate Release when accessing EPS. Whether this option could be added to EPS is out of scope of this study.
6.X.4
Procedures
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Figure 6.X.4-1: Early Data Transfer with Immediate RRC release
1.
During registration procedure the UE requests Early Data Transfer with Immeditate RRC Release. The AMF, based on subscription information and/or local policy allows the Early Data Transfer with Immeditate Release and indicates this in registration accept message.
2.
The UE is in RRC-IDLE and CM-IDLE.

3.
The UE sends RRCEarlyDataRequest message including the NAS transport message(SM data transfer, PDU session ID) and an Immediate RRC Release indication. 

4. 
The NG-RAN sends RRCEarlyDataComplete to the UE. 

5. 
The NG-RAN sends N2 Initial UE context (Immediate Release, NAS transport(SM data transfer, PDU session ID)
6.
Steps 3-5 from 6.1.4.2.
6.X.5
Impacts on existing entities and interfaces
This solution assumes Solution 1 as baseline. Further impacts:

In the UE
-
Negotiation of Immediate RRC release in NAS registration procedure.

-
Including Immediate RRC release in RRCEarlyDataRequest
In the NG-RAN

-
Receiving Immediate RRC Release in RRCEarlyDataRequest and sending RRCEarlyDataComplete before any exchange with AMF.

In the AMF:

-
Enabling of Immediate RRC release during registration procedure.

-
Receiving Immedaite RRC release indication in N2 Initial UE context message
6.X.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
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