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Abstract of the contribution: This paper propose solution “Adjustable periodic Registration Update” for further UE power saving.
Discussion

While in idle mode period (i.e. CM-IDLE), UE repeatedly performs paging monitoring procedure in every Paging Occasion to check incoming call based on absolute time basis. Also, UE shall perform periodic Registration Update procedure to update reachability in AMF based on relative time basis. In other words, major jobs of the UE in idle mode period is that paging reception and periodic Registration Update. It is clear that maximization of idle period is important for the extreme power saving requirements. The time for paging reception is an appointment between UE & eNB (absolute time calculation) so it can’t be changed. However, the time for periodic Registration update is an appointment between UE & AMF. Therefore the time for Registration update is adjustable if the AMF is aware of this.
Therefore it is proposed “Adjustable periodic Registration Update”, which the time for periodic Registration update is adjusted (i.e. advance or defer) based on the time for paging monitoring event as depicted in Figure 1. 
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Figure 1 UE wake up event (Legacy(A) vs Proposal (B))
Proposal
It is proposed to capture following solution 
**** Start of Change ****
6. X
Solution #X: Adjustable Periodic Registration Update
6. X.1
Introduction
Editor's Note:
This clause lists the key issue(s) addressed by this solution.
During in idle mode period (i.e. CM-IDLE), UE repeatedly performs paging monitoring procedure in every Paging Occasion to check incoming call. Also, UE shall perform periodic Registration Update procedure to update reachability with AMF. In other words, major jobs of the UE in idle mode period is that paging reception and periodic Registration Update. It is clear that maximization of idle period is important for the extreme power saving requirements. The time for paging reception is an appointment between UE & eNB (absolute time calculation) so it can’t be changed. However, the time for periodic Registration update is an appointment between UE & AMF. Therefore the time for Registration update is adjustable if the AMF is aware & allowed of this. 
6. X.2
Functional Description

When the AMF configures idle mode eDRX via NAS procedure (i.e. Registration Update), the AMF can additionally provide an adjusting time value to UE for “Adjustable execution of Registration Update” for further power saving. If the UE receives the time value, the UE can advance or defer the time for next Registration Update procedure to the time for next Paging Occasion for paging reception. So the UE can avoid waking-up twice when the time for paging reception and the time for execution of Registration Update is adjacent, i.e. the execution time difference of paging reception and periodic Registration Update is under the adjusting time value.

If the AMF configures to use “Adjustable execution of Registration Update”, then the AMF should respect the UE’s behaviour for advancing and deferring of periodic Registration Update. Therefore the AMF should take the adjusting time value into account when the AMF calculates mobile reachable timer and also control of PPF (Paging Proceed Flag). Support of the “Adjustable execution of Registration Update” is optional both for UE and AMF.

6. X.3
Support of interworking
Editor's Note:
This clause describes if and how EPC-5GC interworking is supported in this solution.

6. X.4
Procedures

Editor's Note: This clause describes high-level procedures and information flows for the solution.
Figure 6.x.y.1 illustrates the procedure of configuring of Adjustable Registration Update.
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Figure 6.x.y.1: Configuration of Adjustable Registration Update
1. The UE may indicate capability of “Adjustable Registration Update” while the UE is performing NAS procedures (i.e. Registration) along with desired idle mode eDRX parameters for power saving.
2. If the AMF accepts the usage of Adjustable Registration Update, the AMF should return Adjusting Time value via Registration Accept message.
3. The UE applies Adjusting time value to determine the next periodic Registration Update time.
4. The AMF applies Adjusting tie value to set mobile reachable timer and control of PPF (Paging Proceed Flag).
6. X.5
Impacts on existing entities and interfaces

Editor's Note: This clause describes impacts to existing entities and interfaces.
In the AMF:

- 
Configure Adjusting time value to UE and applies this time value when the AMF sets mobile reachable timer.

In the UE:

-
Indicating the capability of Adjustable Registration Update to AMF. Also adjust the execution time for periodic Registration Update.

**** End of Changes ****
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