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Abstract of the contribution: This contribution proposes the Delay-Tolerant PDU session is used for saving UE Power.
Discussion

Massive IoT devices are used for industries in which the data delivery is not time-sensitive but the device power consuming is sensitive, e.g. residential water meter. On the other side, the TX power consumption may vary over wide range, which depends on the radio condition, e.g. good/poor coverage. Therefore, the UE may save power significantly by choosing appropriate time for TX transmission. This contribution proposes a Delay-Tolerant PDU session for this kind of IoT devices to allow that the UE delays TX transmission until appropriate time. 

Proposal
It is proposed to agree the following changes to TR23.724.
***** Start of Changes *****
6. X
Solution #X: Delay-Tolerant PDU session
6. X.1
Introduction
This solution applies to Key issue 5 (UE TX Power Saving Functions). The key idea of the solution is to introduce Delay-Tolerant PDU session for UE TX Power Saving. The Delay-Tolerant PDU session allows the UE to delay TX transmission until appropriate time.
6. X.2
Functional Description

This solution re-uses existing architectures and procedures defined in Rel-15. The following functionality shall be supported:

· UE subscription data may include whether delay tolerant PDU session is allowed;

· The SMF may determine whether a PDU session is delay-tolerant based on the UE subscription, DNN, IoT services characteristics, etc. The SMF indicates the UE whether the PDU session is delay-tolerant during the PDU session establishment procedure. 
· The UE may delay the data delivery of a delay-tolerant PDU session until appropriate time. 

6. X.3
Support of EPC interworking
Editor's Note:
This clause describes if and how EPC-5GC interworking is supported by this solution.

6. X.4
Procedures

6.X.4.1
PDU Session Establishment
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Figure 6.X.4.1-1: PDU Session Establishment procedure
Step 1-11 are same to steps in the PDU session establishment procedure as specified in sub clause 4.3.2.2.1, TS 23.502; except, 
In step 1, the UE may include Delay-Tolerant indication if it requests a Delay-Tolerant PDU session.
In step 4, the subscription data may indicate whether the UE is allowed for the delay-tolerant data for the PDU session. The SMF may determine whether the PDU session is used for delay-tolerant data based on UE subscription, DNN, local configuration, etc. 
In step 7, if the SMF determines the PDU session is used for dalay-tolerant data, the SMF includes Delay-Tolerant Indication in the PDU Session Establishment Accept message.

6.X.4.2
UL Data Delivery procedure
When UL data related to a Delay-Tolerant PDU session are revived from the application layer, the UE determines whether the radio condition meets the preconfigured power saving requirements. If yes, the UE tries to deliver UL data immediately, e.g.
· UE in idle state triggers Service Request procedure to establish user plane; 
· UE in RRC inactive state triggers Resume procedure to resume user plane;

· UE in CM-Connected state sends UL data via user plane.
If not, the UE buffers delays the UL data and sends them after the preconfigured requirements are satisfied or a preconfigured buffer timer expires.
Editor's Note: How the UE determines radio condition and how the UE changes the radio condition to satisfy the requirement are up to UE implementation.

Editor's Note: Whether the DL data delivery can also be delayed by the RAN when the UE is in CM-connected state is FFS.

6. X.5
Impacts on existing entities and interfaces
Editor's Note: This clause describes impacts to existing entities and interfaces.

6. X.6
Evaluation

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

***** End of Changes *****
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