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Abstract of the contribution: This paper would like to propose a solution on power saving by applying delayed MT data transmission.
1.	Discussion
This document proposes to add a new solution into TR 23.724. 

* * * Start of Changes * * * 
[bookmark: _Toc516554219][bookmark: OLE_LINK12]6.33	Solution x: Delayed MT data transmission within a designated time window
[bookmark: _Toc516554220]6.33.1	Introduction
As some IoT events/services are delay tolerant within their lifetime, e.g. advertisement push, notification message etc., it is not urgent to deliver the data to the UE, so when the UE is in idle mode, it is acceptable to let the UE transit to connected mode within a designated time window to enable data transmission. On the other hand, UE transmitting power is sensitive to the link quality, when the UE is in weak coverage, UE will transmit the data with maximum TX power, and maybe try many times, thus the UE in the weak coverage shall send UL signalling or data as few as possible. With such considerations, this solution proposes to let the UE know the time window in which it should transit to the connected state, so that the UE can transmit UL/DL data in time but avoid to enter Connected state in the weak coverage.
[bookmark: _Toc516554221]6.33.2	Functional Description
When the AMF receives a DL data notification message with delay tolerant information from the SMF or NEF, the AMF can determine whether the UE can apply delayed data transmission based on the UE capability indication of delay MT data transmission and the UE subscription, and then determine the time window for the delayed data transmission.
If the AMF determines that the UE is not required to enter connected state immediately while responding the paging, the AMF can send the paging request with the determined time window to the NG-RAN. The NG-RAN still pages UE normally. If the UE is in the weak coverage, the UE can include an indication of UE being in weak coverage in the RRC establishment request message. The NG-RAN node receiving the paging response can stop RRC connection establishment procedure, and indicate the time window received from the AMF to the UE.
If the UE receives a time window from the NG-RAN, when it moves into a better coverage within the time window, the UE can initiate Service Request procedure. If the UE can not find a better coverage until the time window expires, up to the implementation, the UE can initiate service request or keep silence. However, if the UE keep silence, the AMF may determine the UE is not reachable for DL data transmission, and then send a notification to the NF which sent the request message.

[bookmark: _Toc516554222]6.33.3	Support of EPC interworking
Editor's note:	This clause describes if and how EPC-5GC interworking is supported by this solution.
[bookmark: _Toc516554223]6.33.4	Procedures


Figure 6.33.4-1: Paging for delay tolerant UEs and applications
0.	During a Registration procedure, the UE indicates to the AMF that UE is delayed tolerant for MT data transmission.
1.	An AMF receives Namf_Communication_N1N2MessageTransfer request including delay tolerant information from an NF which has DL data arrival, where the NF can be a NEF or a SMF. If the request message is sent from the NEF/AF, the delay tolerant information is indicated by the AF and inspected by the NEF. In this case, the AMF may further check the received delay tolerant information based on UE subscription. If the request message is sent from the SMF, the delay tolerant information is determined by the SMF based on the SM policies and subscription data.
2.	The AMF determines the time window for MT data transmission based on the received delay tolerant information.
3.	The AMF determines the Delay Tolerant window for the UE based on the determined time window for MT data transmission, and sends paging request with the DT window to the NG-RAN. The AMF may receive new delay tolerant information from another NF and determine another time window for MT data transmission. In this case, the AMF may update the DT window by sending another paging request.
4.	The NG-RAN pages UE normally.
5.	If the UE receives the paging in the weak coverage, it sends a RRC connection establishment request including an indication which indicates the UE is in the weak coverage. 
6.	The NG-RAN responds RRC connection establishment request with the DT window received from the AMF.
7.	The NG-RAN sends a response to the AMF to indicate the UE is applying delayed MT data transmission, which allows the AMF to know the UE is still in coverage, and not to re-send the paging request message.
8.	The AMF further indicates the NFs who sends Namf_Communication_N1N2MessageTransfer request message that the UE is applying delayed MT data transmission. Therefore, the NF buffers the DL data.
9.	If the UE moves into an area with good enough coverage within the DT window, the UE initiates service request procedure to enable MO/MT data transmission. If the DT window expires, up to UE implementation, the UE may initiate a service request procedure or keep silence.
	If the AMF doesn’t receive Service request from the UE until the DT window expires, the AMF notifies the related NFs that the UE is not available for MT data transmission, e.g. via Namf_Communication_N1N2TransferFailure service. The NF receiving the notification drops the buffered DL data. 
[bookmark: _Toc516554224]6.33.5	Impacts on existing entities and interfaces
Editor's note:	This clause describes impacts to existing entities and interfaces.
[bookmark: _Toc516554225]6.33.6	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
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