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Abstract of the contribution: Proposal for a solution to KI#4 for Power Saving (Track 2)  
Discussion
In EPS the Power Saving Mode (PSM) was introduced to reduce the UE power consumption. The PSM is similar to power-off but the UE remains registered with the network and there is no need to re-attach or re-establish PDN connections. A UE using PSM is available for mobile terminating services during the time it is in connected mode and for the period of an Active Time that is after the connected mode. PSM is therefore intended for UEs that are expecting only infrequent mobile originating and terminating services and that can accept a corresponding latency in the mobile terminating communication.
[bookmark: _Hlk505842189]The proposal is to enable a PSM equivalent feature from EPS in 5GS.
As the 5GC has a different architecture and some new functionality compared to EPC some adaptions are needed compared to PSM in EPS. The following adoptions are needed:
-	Handling of Active Time
In EPC if the UE wants to use the PSM it shall request an Active Time value during every Attach and TAU/RAU procedures. If the network supports PSM and accepts that the UE uses PSM, the network confirms usage of PSM by allocating an Active Time value to the UE.
The same principles can be used on 5GC but the procedures used by the UE to request Active Time will be Registration and Registration Update.
In EPS the UE and the MME/SGSN starts the Active timer with the Active Time value allocated by the network when transitioning from ECM_CONNECTED to ECM_IDLE.
In 5GS the UE handling shall be the same but in 5GC it will be the AMF that handles the Active timer. The timer in AMF shall start in the transition from CM-CONNECTED to CM-IDLE.
-	Mobile terminated data
As indicated in this KI#4 the reachability and buffering aspects will be addressed in the key issue on high latency communication.
[bookmark: _GoBack]-	Mobile Initiated Connection Only (MICO) mode
In 5GS the MICO mode is a new feature not supported in EPS. A UE in MICO mode need not listen to paging while in CM-IDLE. A UE in MICO mode may stop any access stratum procedures in CM-IDLE, until the UE initiates transition from CM-IDLE to CM-CONNECTED.
From a 5GC point of view the MICO mode will look the same as PSM except the use of Active Time i.e. will be the same as PSM with Active Time set to zero.
The proposal is to apply PSM functionality on MICO mode terminals if applicable. 
[bookmark: _Hlk503428369]-	SCS/AS influencing SCS/AS influences the configuration of the power savings functions
In EPS the SCS/AS may issue network parameter configuration requests to the network, via the SCEF, to suggest parameter values that may be used for Maximum Latency, Maximum Response Time and Suggested Number of Downlink Packets. By suggesting values for these parameters, the SCS/AS may influence certain aspects of UE/network behaviour such as the UE's PSM, extended idle mode DRX, and extended buffering configurations.
In 5GC the support for SCS/AS influencing the configuration of the power savings functions shall at least be at the same level as in EPS. The solution for this will be handled in the key issue "Network Parameter Configuration API via NEF" (see NOTE 1 in KI#4)



Proposal
It is proposed to add the solution below for power saving to the 5G CIoT TR 23.724.
[bookmark: _Toc476030922][bookmark: _Toc470196727]***** First Change *****
[bookmark: _Toc500949096][bookmark: _Toc500949090]6	Solutions
[bookmark: _Toc500949097][bookmark: _Toc435670436][bookmark: _Toc436124714][bookmark: _Toc484181145]6.X	Solution #X: Small data frequent communication
[bookmark: _Toc500949098]6.X.1	Introduction
Editor's Note:	This clause lists the key issue(s) addressed by this solution.
The proposal is to enable a PSM equivalent feature from EPS in 5GS.
[bookmark: _Toc500949099]6.X.2	Functional Description
Editor's Note:	This clause outlines solution principles and documents any assumptions made.
[bookmark: _Toc500949100]As the 5GC has a different architecture and some new functionality compared to EPC some adaptions are needed compared to PSM in EPS. The following adoptions are needed:
-	Handling of Active Time
In EPC if the UE wants to use the PSM it shall request an Active Time value during every Attach and TAU/RAU procedures. If the network supports PSM and accepts that the UE uses PSM, the network confirms usage of PSM by allocating an Active Time value to the UE.
The same principles can be used on 5GC but the procedures used by the UE to request Active Time will be Registration and Registration Update.
In EPS the UE and the MME/SGSN starts the Active timer with the Active Time value allocated by the network when transitioning from ECM_CONNECTED to ECM_IDLE.
In 5GS the UE handling shall be the same but in 5GC it will be the AMF that handles the Active timer. The timer in AMF shall start in the transition from CM-CONNECTED to CM-IDLE.
-	Mobile terminated data
As indicated in this KI#4 the reachability and buffering aspects will be addressed in the key issue on high latency communication.
-	Mobile Initiated Connection Only (MICO) mode
In 5GS the MICO mode is a new feature not supported in EPS. A UE in MICO mode need not listen to paging while in CM-IDLE. A UE in MICO mode may stop any access stratum procedures in CM-IDLE, until the UE initiates transition from CM-IDLE to CM-CONNECTED.
From a 5GC point of view the MICO mode will look the same as PSM except the use of Active Time i.e. will be the same as PSM with Active Time set to zero.
The proposal is to apply PSM functionality on MICO mode  terminals if applicable. 
-	SCS/AS influencing SCS/AS influences the configuration of the power savings functions
In EPS the SCS/AS may issue network parameter configuration requests to the network, via the SCEF, to suggest parameter values that may be used for Maximum Latency, Maximum Response Time and Suggested Number of Downlink Packets. By suggesting values for these parameters, the SCS/AS may influence certain aspects of UE/network behaviour such as the UE's PSM, extended idle mode DRX, and extended buffering configurations.
In 5GC the support for SCS/AS influencing the configuration of the power savings functions shall at least be at the same level as in EPS. The solution for this will be handled in the key issue "Network Parameter Configuration API via NEF" (see NOTE 1 in KI#4)
[bookmark: _Hlk500857577]6.X.3	Support of EPC interworking
Editor's Note:	This clause describes if and how EPC-5GC interworking is supported by this solution.
TBD
[bookmark: _Toc500949101]6.X.4	Procedures
Editor's Note: This clause describes high-level procedures and information flows for the solution.
The existing procedures in 5GC will be reused to handle the Active Time signalling between AMF and UE. 


[bookmark: _Toc500949102]6.X.5	Impacts on existing entities and interfaces
Editor's Note: This clause describes impacts to existing entities and interfaces.
The UE shall send request for active time to the AMF 
The AMF shall allocate the Active Time and run the Active timer.
The UE shall run the Active timer as received from the AMF. 
[bookmark: _Toc500949103][bookmark: _Hlk500857602]6.X.6	Evaluation
Editor's Note: This clause provides an evaluation of the solution.

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