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Abstract of the contribution: This paper proposes delay UL transmission for MO case for TX power saving purpose.
1
Discussion

UE transmitting power is sensitive to the link quality, for example, the transmitting power under -100dBm coverage is about 100 times than the power under -80dBm. In the current mechanisms, when uplink data arrives, the UE will attempt to transmit the data in any coverage condition, e.g. in weak coverage, or in enhanced coverage. When in weak coverage, UE will transmit the data with maximum TX power, and maybe try many times; when in enhanced coverage, UE will repeat tens of re-transmission, all of which consume greatly UE power.

For IoT device, there are some applications are not urgent to be transmitted, these applications are very tolerant with transmission delay, e.g. daily routine data report, software update, advertisement push, etc. This solution allows the UE to choose the better coverage to transmit uplink data under the tolerant time for more power saving purpose.
2.
Proposal
It is proposed to approve the changes to TS 23.724 as listed below.
*** Start of changes ***
6.X
Solution #X: Network controlled UL data transmission delay
6.X.1
Introduction
Editor's note:
This clause lists the key issue(s) addressed by this solution.

UE transmitting power is sensitive to the link quality, for example, the transmitting power under -100dBm coverage is about 100 times than the power under -80dBm. In the current mechanisms, when uplink data arrives, the UE will attempt to transmit the data in any coverage condition, e.g. in weak coverage, or in enhanced coverage. When in weak coverage, UE will transmit the data with maximum TX power, and maybe try many times; when in enhanced coverage, UE will repeat tens of re-transmission, all of which consume greatly UE power.

For IoT device, there are some applications are not urgent to be transmitted, these applications are very tolerant with transmission delay, e.g. daily routine data report, etc. This solution allows the UE to choose the better coverage to transmit uplink data under the tolerant time for more power saving purpose.
The AF shall have some prior knowledge on the maximum delayed time the UE reports the monitored data, then AF can know the exact time at which AF can collect the reported data. For example, UE is configured to report daily routine data to the AF at 8:00 am each day, and this routine data may contain the data of 24hour (from 8:00 am to 8:00 am). If one hour delayed time is configured to the UE, the AF knows the UE may not report the data at 8:00 am and may report at 9:00 pm.
6.X.2
Functional Description

Editor's note:
This clause outlines solution principles and documents any assumptions made.

This clause descripts the solution for the case that UE initiates the originating call. In this solution, the network authorizes the UE to delay the uplink data transmission within the configured delay tolerant window. UE can find a better coverage during the authorized delay tolerant window, when there is uplink data to be transmitted. Some assumption and requirements are made.

1) The services characteristic e.g. the delay-insensitive characteristic can be subscribed, and the AMF/SMF can obtain the subscripted service characteristic information.

2) The mechanism to establish PDU Session and data transmission depends on the solution defined in other key issues.

3) There is a direct or indirect interface between the SMF and the AF for information exchange, and the AMF can obtain.
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

Editor's note:
This clause describes high-level procedures and information flows for the solution.
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Figure XX: Delay UL transmission for MO case
1. UE initiates PDU Session Establishment Request, indicating to the SMF that UE is requesting delay transmission and the AF the PDU Session is tended towards.
2. After receiving the request, the AMF selects the SMF and send Nsmf_PDUSession_CreateSMContext Request to SMF (with delay transmission request) 
3. SMF can obtain UE subscription information to verify the validity of the UE request.
4. SMF can interact with AF via direct or indirect interface to obtain the allowed delay time window from the AF the UE requests. Or SMF can obtain the allowed delay time window based on UE subscription information.
5-6. The SMF accept the PDU Session to the UE with the delay time window.
7. When UL data belonging to the PDU Session arrives, UE can choose the better coverage to send UL data within the delay time window.
Editor's note:
It is FFS how the UE chooses the better coverage.

8. The AF expects the UL data could be received not later than the allowed delay time window.

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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