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Abstract of the contribution: This paper proposes some architectural assumptions and a Key Issue for FS_CIoT_5G related to power saving functions.
1	Discussion
Power consumption KPIs for CIoT devices include operating the UE without replacing/recharging its battery for periods lasting several months or even years. This paper proposes a key issue to identify and evaluate solutions to lower UE power consumption. 
E-UTRAN (both WB-E-UTRAN and NB-IoT) already support extended idle mode DRX functionality and the same will continue to be available when E-UTRAN is connected to 5GC. Given this and given that operators have begun deploying eDRX support for NB-IoT/eMTC and are expecting continued support of eDRX regardless of whether E-UTRAN is connected to EPC or 5GC, this key issue aims at supporting eDRX in 5GC. 
Furthermore, as already studied for EPC, extended idle mode DRX has a limitation in the amount of time the UE can be in deep sleep (~45 minutes for WB-E-UTRAN and ~3hs for NB-IoT). Therefore, a NAS based approach should be adopted as well to support sleep cycles similar to the ones supported by PSM in EPC.
Therefore two tracks of this key issue should be studied:
-	Track 1: 5G NAS/5GC support of extended idle mode DRX
-	Reuse as is the RAN aspects of extended idle mode DRX already supported in WB-E-UTRAN and NB-IoT
-	Include NAS, N2, subscription and CN handling aspects of extended idle mode DRX feature
-	Track 2: NAS based approach for very long periods of deep sleep.
-	NAS based solution with no/minimal RAN impact that allows for deep sleep periods of up to days. 
[bookmark: _Toc483842517]
2	Proposal
[bookmark: _Toc461542729][bookmark: _Toc476480265]This contribution proposes to include the following key issue into TR 23.724.
* * * Start of Change * * *
[bookmark: _Toc500949091][bookmark: _Toc466352937][bookmark: _Toc496418252][bookmark: _Toc497790730][bookmark: _Toc497790751][bookmark: _Toc250980585][bookmark: _Toc326037252][bookmark: _Toc386545310][bookmark: _Toc435670429][bookmark: _Toc436124699][bookmark: _Toc484181138][bookmark: _Toc492985663]5.X	Key Issue 1: Power Saving Functions
[bookmark: _Toc500949092][bookmark: _Hlk500943653]5.X.1	Description
[bookmark: _Hlk503427143]EPC supports Power Saving Mode (PSM) and Extended Idle Mode DRX (eDRX). This key issue addresses how equivalent EPS power saving functions and 5G enhancements will be supported in the 5G system allowing connectivity between 5GC and WB-EUTRA (eMTC) and/or NB-IoT devices. 

[bookmark: _Hlk503427542]E-UTRAN (both WB-E-UTRAN and NB-IoT) already supports extended idle mode DRX functionality and the same is assumed to be will continue to be available when E-UTRAN is connected to 5GC: . Given this and given that operators have begun deploying eDRX support for NB-IoT/eMTC and are expecting continued support of eDRX regardless of whether E-UTRAN is connected to EPC or 5GC. Therefore, this key issue aims at supporting eDRX in 5GC. 
Furthermore, as already studied for EPC, extended idle mode DRX has a limitation in the amount of time the UE can be in deep sleep (~45 minutes for WB-E-UTRAN and ~3hs for NB-IoT). Therefore, a NAS based approach should be adopted as well to support sleep cycles similar to the ones supported by PSM in EPC.
Therefore two tracks of this key issue should be studied:
[bookmark: _Hlk503155342]-	Track 1: 5G NAS/5GC support of extended idle mode DRX
-	Reuse as is the RAN aspects of extended idle mode DRX already supported in WB-E-UTRAN and NB-IoT
-	Include NAS, N2, subscription and CN handling aspects of extended idle mode DRX feature
-	Track 2: NAS based approach that supports very long periods of deep sleep.
-	NAS based solution with no/minimal RAN impact that allows for deep sleep periods of up to daysthe same duration as in EPC PSM. 
[bookmark: _Toc500949093][bookmark: _Hlk503428369]NOTE 1: 	How the SCS/AS influences the configuration of the power savings functions will be impacted by the conclusion of the “Network Parameter Configuration API via NEF” key issue. 
NOTE 2: 	Reachability and buffering aspects will be addressed in the key issue on high latency communication. 

5.X.2	Architectural requirements
Architecture goals for UE power consumption optimizations include:
-	Solutions shall enable UE power savings while also supporting mobile terminating communications with a delay governed by the duration of the UE's sleep cycles.
-	Solutions shall enable UE power savings while also supporting delay-sensitive mobile terminating communications triggered by mobile originated communications.
-	Solutions shall optimize UE power savings according to expected and desired UE and application behaviour (e.g. communication pattern) if such information is available.
[bookmark: _GoBack]-	Sleep cycle durations supported by 5GC should be in the same order of magnitude as supported by eDRX and PSM in EPC.
[bookmark: _Toc500949094]5.X.3	Architectural baseline
Track 1: 5G NAS/CN will be updated to support extended idle mode DRX for sleep cycles up to ~45 minutes for WB-E-UTRAN and ~3hs for NB-IoT as follows
-	5G NAS to support eDRX sleep cycle negotiation during registration/registration update etc.
-	Subscription information to be enhanced by extended idle mode DRX parameters
-	AMF to support Hyper SFN, Paging Hyperframe and Paging Time Window length as described in TS 23.682 for paging the UE 
Editor's Note: Support for eDRX functionality by E-UTRAN connected to 5GC to be confirmed by RAN groups.

Track 2: NAS based approach for sleep cycles up beyond a few hours and up to multiple monthsthe duration supported by PSM in EPC. 
-	Power Saving Function e.g. the MICO mode, enabling very long deep sleep period is negotiated at NAS.
-	Deep sleep cycle and wake up times are determined by NAS timer(s).  
[bookmark: _Toc500949095]5.X.4	Open issues
-	No open issues for Track 1, translation of signalling to 5G CN should be straightforward. 
-	For Track 2, how to ensure that pending downlink data can be delivered to the UE when the UE wakes up from a sleep cyclethere is an existing feature – MICO – which enables the possibility for deep sleep for very long periods of time. However, MICO does not support mobile terminated data yet. It is to be determined whether 5G IoT can reuse or extend MICO to support MT data, or whether a new solution is needed.
-	For 5GS enhancements how 5GS is configured with the UE's and application's expected and desired behaviour and and how the 5GS fulfils those requirements.
-	Support for eDRX in RRC_Inactive is FFS
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