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Abstract of the contribution: This paper proposes to include a new solution for idle mode eDRX which realizes maximizing Idle mode period for further power saving.
1 Discussion

While in idle mode period, UE repeatedly performs paging repetition procedure in every DRX period to check incoming call. Also, UE shall perform periodic Tracking Area Update procedure to update reachability in MME side. In other words, major jobs of the UE in idle mode period is that paging reception and periodic Tracking Area Update. In legacy case, the DRX period is relatively much shorter than period of the periodic TAU. However, for extended DRX case the period of the DRX may be similar or even longer than period of the TAU. Also maximizing of idle period is much important for the necessity of extreme power saving requirements such as metering machines.
So [1] proposes to include a new issue for idle mode eDRX as below.
Issue X:

-
Maximizing the idle mode period in regard to periodic TAU procedure.

This paper proposes a solution for the issue given above. The core of this solution is that the UE is allowed to advance or defer the periodic TAU procedure in order to reduce the wake-up activity for further power saving if the paging reception is scheduled in adjacent time.

2.
Proposal

The following text is proposed to be included in TR 23.770:

First Change

5.x
Solutions to Idle Mode DRX Open Issue #x: Maximizing Idle mode Period in regard to periodic TAU procedure
Editor’s Note: This clause will contain solutions to Open issue #X for Idle Mode DRX cycle extension from Core Network perspective as described in Subclause 4.1.
5.x.y
Solution #: Adjustable execution of P-TAU for further power saving
5.x.y.1
Description

Editor's Note: Describe the solutions. Sub-clause(s) may be added to capture details, procedural flow etc. 

Figure 5.x.y.1 illustrates the procedure of configuring Adjustable P-TAU. When the MME configures idle mode eDRX via NAS procedure (i.e. Attach, TAU/RAU procedure), the MME can additionally provide an adjusting time value to UE for “Adjustable execution of P-TAU” for further power saving. If the UE receives the time value, the UE can advance or defer the time for next Periodic Tracking Area 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 P-TAU is adjacent, i.e. the execution time difference of paging reception and periodic TAU is under the adjusting time value.
If the MME configures to use “Adjustable execution of P-TAU”, then the MME should respect the UE’s behaviour for advancing and deferring of periodic TAU. Therefore the MME should take the adjusting time value into account when the MME calculates mobile reachable timer. Support of the “Adjustable execution of P-TAU” is optional both for UE and MME.
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Figure 5.x.y.1: Adjustable P-TAU configuration procedure
1. The UE may indicate capability of “Adjustable P-TAU” while the UE is performing NAS procedures (i.e. Attach, TAU procedure) along with desired idle mode eDRX for power saving.
2. If the MME accepts the usage of Adjustable P-TAU, the MME should return Adjusting Time value via Attach Accept or TAU Accept message.
3. The UE applies Adjusting time value to determine the next periodic TAU time.
4. The MME applies Adjusting tie value to set mobile reachable timer.
5.x.y.2
Impacts on existing nodes and functionality
Editor's Note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.).

In the MME:

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

In the UE:

-
Indicating the capability of Adjustable P-TAU to MME. Also adjust the execution time for P-TAU.

5.x.y.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
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