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Abstract of the contribution: This contribution proposes modifications to Key Issue 4 to fully align the KI so that its capabilities are comparable to Power Saving Mode currently specified in 3GPP TS 23.682.

Background

The Objective I from the CIoT SID reads:

	4
Objective

The objectives of this study can be categorized as follows:

Objective I: Enable CIoT/MTC functionalities in 5G CN. 

The objective is to study how to support identified CioT/MTC functionalities in 5G CN with potential connectivity to WB-EUTRA (eMTC) and/or NB-IoT for 5GS capable devices. 

The following CIoT/MTC functionalities need to be evaluated and studied how to enable them in 5G CN, if needed:

…..

- Additional power saving functions unless those are supported for 5G system in Rel-15.




A key issue (KI4) has been captured in the TR, however there are inconsistencies in the text.

Discussion

Power Saving Mode (PSM) was a feature that was developed in Release-12 timeframe.  It allows a device that supports the PSM feature to enter a mode where by the device does not have to monitor the network for downlink traffic, hence saving battery.  The device can enter this “Sleep” mode for a period of minutes to days.  Key Issue 4 has text that that eludes that 5GC feature should be comparable to the EPC PSM feature however terms such as “very long”, “deep” and “beyond a few hours” have been used to qualify the work.  There are 2 issues with this:

A) This does not align with EPC functionality that allows a device to enter PSM mode (sleep) for any period of time.

B)   Prohibits devices that are battery constrained but that wake up more frequently to communicate with the network e.g. multiple of times in an hour. 
Proposal

It is proposed to agree the following changes to TR23.724.

***** Start of Changes *****
5.4
Key Issue 4: Power Saving Functions

5.4.1
Description

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.
E-UTRAN (both WB-E-UTRAN and NB-IoT) already supports extended idle mode DRX functionality and the same is assumed to be available when E-UTRAN is connected to 5GC: 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:

-
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 addressing very long delay tolerance for MT data, i.e. sleep cycles similar in duration as supported by PSM in EPC:
-
NAS based solution with no/minimal RAN impact that allows for sleep periods of up to similar duration as in EPC PSM.

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.

5.4.2
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.
-
Sleep cycle durations supported by 5GC should be the same as supported by eDRX and PSM in EPC.
5.4.3
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 [6] for paging the UE.
Editor's note:
Support for eDRX functionality by E-UTRA connected to 5GC as described above to be confirmed by RAN groups.
Track 2: NAS based approach addressing very long delay tolerance for MT data, i.e. for sleep cycles similar in duration as supported by PSM in EPC:
-
Power Saving Function (e.g. the MICO mode, PSM), enabling sleep periods similar in duration to those supported by PSM in EPC is negotiated at NAS.


5.4.4
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 cycle.

-
For 5GS enhancements how 5GS is configured with the UE's and application's expected and desired behaviour and how the 5GS fulfils those requirements.

-
Support for eDRX in RRC_Inactive is FFS

NOTE:
This key issue may have some dependencies and relations to other key issues including high latency communication, etc.

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