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1. Introduction

This paper aims to discuss the need to enhance extended idle mode DRX feature when the UE’s TAU request was rejected with mobility management back-off timer.
2. Discussion

In the current specifications, The UE may request the use of extended idle mode DRX (eDRX) cycle during an attach request or tracking area update (TAU) / routing area update (RAU) request by including eDRX parameters IE in each request, and the network accepts the request to use the eDRX cycle by providing eDRX parameters IE in the corresponding accept message, e.g. Attach Accept, TAU/RAU Accept. The UE shall repeat the request for the use of eDRX cycle in each TAU/RAU request even if the eDRX parameters were already negotiated during previous TAU/RAU or Attach procedure. This can be found in captured text below:
TS 23.401 (v13.4.0) subclause 5.3.3.1 step 2 (TAU request) defines:
The UE includes extended idle mode DRX parameters information element if it needs to enable extended idle mode DRX, even if extended idle mode DRX parameters were already negotiated before.
TS 23.401 (v13.4.0) subclause 5.13a defines:
The UE shall include the extended idle mode DRX parameters information element in each TAU message if it still wants to use extended idle mode DRX.
TS 24.301 (v13.3.0) subclause 5.3.12 defines:
The UE shall repeat the request for the use of extended idle mode DRX cycle in each tracking area update request.

When the UE triggers TAU/RAU request for various reasons specified in TS 24.301 subclause 5.5.3.2.2 including to request the usage of eDRX parameters or change the extended DRX parameters, the MME/SGSN may reject the request itself for certain reasons, e.g. network congestion control. When the request is rejected with EMM cause #22 and MM back-off timer (e.g. timer T3346), we can assume that the UE shall not apply eDRX cycle and enters normal idle mode since the UE does not receive eDRX parameters through TAU/RAU procedures.
TS 23.682 (v13.3.0) subclause 4.5.13 defines:
If the UE does not receive extended idle mode DRX parameters in the relevant accept message because the SGSN/MME rejected its request or because the request was received by SGSN/MME not supporting extended idle mode DRX, the UE shall apply its regular discontinuous reception as defined in TS 23.401 [7] clause 5.13.


TS 24.301 (v13.3.0) subclause 5.3.12 defines:
The UE may use extended idle mode DRX cycle only if the network accepted the request to use the extended idle mode DRX cycle during the last successful attach or tracking area updating procedure.

Observation 1: If the UE’s TAU request that have requested the usage of eDRX is rejected with MM back-off timer due to the network congestion control, the UE cannot enable eDRX and enters normal idle mode.
However, the acceptance to use eDRX cycle needs to be distinguished from the acceptance of TAU. Even if the MME has no concern for accepting eDRX, the MME may reject TAU only because of the network congestion and the UE cannot re-request to use eDRX until back-off timer is expired or stopped. There may be some advantages to the UE if the UE is able to use eDRX cycle even if TAU request has been rejected.
Observation 2: The acceptance for the use of eDRX cycle needs to be distinguished from the acceptance of TAU request itself.
When the UE receives TAU/RAU reject with an MM back-off timer, the UE goes into idle mode without enabling eDRX cycle. In this state, the UE cannot request to send mobile originating signal or data but is able to receive mobile terminating paging even if MM back-off timer is running (See Figure 1 (a)). Similarly, the UE can be paged from the network while the UE is enabling eDRX cycle, with certain delay. If the UE is delay tolerent (this is also one of the stage 2 requirements to use eDRX cycle), there’s no difference between the state of using eDRX cycle and the state of running MM back-off timer in terms of receiving MT paging (See Figure 1 (b)). When we see the power saving aspect, there may be some advantages to enable eDRX cycle while the MM back-off timer is running. The longer the back-off timer is, the higher the gain is. If we consider that the UE has requested the usage of eDRX in TAU request message, we can assume that the US is ready to use eDRX cycle. So if the UE wants to use eDRX and there’s no concerns of enabling eDRX other than congestion, accepting the UE to use eDRX is more beneficial than just entering idle mode with back-off timer.
Observation 3: It is advantageous to use eDRX while the UE has requested the usage of eDRX in a TAU request but the TAU request is rejected with MM back-off timer.
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Figure 1. Comparison of UE handlings between MM BO only and MM BO with eDRX
CT1 already discussed similar issue in the PSM case in C1-141978. It is assumed that the UE does not enter PSM if a TAU Reject is received with a back-off timer since an active time is not allocated and the UE cannot be paged when enters PSM (See Figure 2 (b)). If we compare the handling of PSM and eDRX, MT paging cannot be reached while the UE is in PSM. On the other hand, the UE can be paged from the network while the UE is enabling eDRX cycle, with certain delay (See Figura 2 (b)). So the scene is different from the PSM case.
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Figure 2. Comparison of UE handlings between MM BO with PSM and MM BO with eDRX
Comparison between legacy handling, application of PSM with MM back-off and application of eDRX with MM back-off is shown in Figure 3 below.
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	T3346 only
	Reachable anytime
	High power consumption

	T3346 with PSM
	Not reachable until back-off timer is stopped or expired
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	T3346 with eDRX
	Not reachable until next PO

(max one eDRX cycle)
	Low power consumption


Figure 3. Comparison of each UE handlings for MM back-off

Observation 4: Unlike the PSM case, the UE enabling eDRX is able to receive mobile terminating data or signalling, with certain delay.
If CT1 agrees to the advantage of observation 3 or the principle of applying eDRX through TAU reject is acceptable, the way to enable eDRX even if the TAU request containing request to use eDRX is rejected due to the network congestion shall be defined. The current specification does not provide the way to accept the usage of eDRX with TAU Reject message. There may be various approaches to implement this. One of the possible way is adding some additional information in TAU reject message.

Proposal: Discuss the option for the UE to enable eDRX if TAU request including request to use eDRX cycle is rejected with an MM back-off timer.
3. Conclusion

In this paper, the needs to use eDRX while the UE gets an MM back-off timer has been discussed. The following observations and a proposal are made as a result:
Observation 1: If the UE’s TAU request that have requested the usage of eDRX is rejected with MM back-off timer due to the network congestion control, the UE cannot enable eDRX and enters normal idle mode.
Observation 2: The acceptance for the use of eDRX cycle needs to be distinguished from the acceptance of TAU request itself.
Observation 3: It is advantageous to use eDRX while the UE has requested the usage of eDRX in a TAU request but the TAU request is rejected with MM back-off timer.

Observation 4: Unlike the PSM case, the UE enabling eDRX is able to receive mobile terminating data or signalling, with certain delay.
Proposal: Discuss the option for the UE to enable eDRX if TAU request including request to use eDRX cycle is rejected with an MM back-off timer.

If CT1 agrees to the necessity of change and the way forward, LG Electronics will bring contributions to implement agreements in the next meeting.
