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1. Introduction
In CT1#94, LGE brought an issue of enabling eDRX when the UE received TAU reject with cause #22 and T3346. Also there are several solutions for resolving this issue that have been proposed for several meetings, including LGE’s proposals. This issue has been discussed since then but no decision has made yet. In this paper, we will recapitulate the issue and arguing points, and then propose a way forward on this issue.
2. Discussion
The issue that LGE brought in CT1#94 meeting was about how to handle the UE’s behavior on eDRX when the UE received TAU reject with EMM cause #22, if the UE has requested the use of eDRX in the corresponding TAU request message. In the discussion paper [1], we analyzed this scenario and made observations that the UE will not enable eDRX when the TAU request including eDRX parameters is rejected since the UE does not receive any parameters during TAU procedure. 

Also as we showed in the discussion paper [1], the UE has to request the use of eDRX in every TAU/RAU procedures if it want to continue eDRX as per current specifications.

TS 23.401 (v13.5.0) 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 (v13.5.0) 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 (v13.4.0) subclause 5.3.12 defines:
NOTE:
If the UE wants to keep using eDRX, the UE includes the extended DRX parameters IE in each attach or tracking area updating procedure.

And if the TAU request including eDRX parameters is rejected, we analyzed that the UE will not use eDRX till next TAU/RAU or Attach procedures. Some companies have different view on this point, which is that the network will not stop eDRX if it reject TAU with EMM cause #22. However, it is not clear what the network can or cannot do in a situation such as congestion. The action of the network on congestion is upon implementation, so it is reasonable that the UE shall not apply eDRX unless there is other notification or specification in such a situation.
Observation 1. The UE shall not use eDRX when the TAU request including eDRX parameter is rejected due to congestion unless there is other notification or specification in such a situation.
Also in the paper [1], we suggested to apply eDRX when the UE received TAU reject with (E)MM back-off timer for better power consumption. The comparison is showed in Figure 1.
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Figure 1. Comparison of UE handlings between MM BO only and MM BO with eDRX
The gain is very clear: UE can save power. Nowadays the market of IoT/MTC devices requires devices with lower power consumption. Even in 3GPP, CIoT (or NB-IoT RAT) technology has a goal of 10-years battery life without recharging. In such a circumstances, power saving of the UE is one of the most desirable target among all features. As CT1 already has discussed the reachability of the UE in eDRX, we can assume that the benefit of applying eDRX while MM back-off timer is running is clear and non negligible.
Observation 2. The benefit of applying eDRX while MM back-off timer is running is clear and non negligible, especially in the circumstance where the market requires lower energy consumption.

One of main concern during the recent meetings was the burden on the network. Some companies argued that in such a complex situation like congestion, the network cannot handle optional feature nor eDRX. However, as we said, what the network can or cannot is depending upon the network’s implementation. The congestion is triggered by various reasons. Excessive incoming signalling to the network may cause the congestion, while the outgoing signalling can trigger congestion of the network. In such a case further handling of (E)MM signalling may worsen the situation, which is a good reason to do nothing but rejecting it with back-off mechanism. But just maintaining current situation can be an acceptable work even in such a situation. We understands the concern that starting new eDRX cycle can be somewhat burdensome for the network. But we think that if we limit the condition of applying eDRX (e.g. only when the UE and the network had been using eDRX at the time the UE sends TAU request) can be a compromising solutions for this issue.

Moreover, our suggstion is an optional feature for the network. The network “may” accept the use of eDRX with TAU reject message, which means if the network is really busy or don’t want any additional workload the network can just ignore it. However if the network is capable to handle such a situation but want the UE to back-off for a while, the network can use this feature, which is very beneficail for the UE’s power saving.
Observation 3. It is better for the network to have a discretion on using eDRX in a situation such as congestion.
In this meeting, LGE proposed two sets of solutions. The both solutions [2][3] were already introduced in CT1#95 meeting. At that meeting, we prefered the alternative 1 since it has more freedom of negotiating values. As a result we have developed the alt 1 solution for CT1#95bis [4] accepting some comments and suggestions including integrity protection issue. But we got another voice now, so we developed the alternative 2 solution since it is simpler than solution 1 and the condition is more limited. The comparison of two alternatives is shown below.
	
	Alt. 1
	Alt. 2

	Container
(Information Element)
	Extended DRX parameters IE 
(existing IE)
	Extended EMM cause IE 
(new bit defined, for S1)

Extended GMM cause IE 
(new IE, for Iu, Gb)

	Information included
	Full parameters
(eDRX cycle value, PTW…)
	Indication
(“eDRX continued”)

	Additional message size
	4 octets
	0 octets (using existing bits)
1 octets (additional IE)

	Constraint condition
	None
	Only if the UE was using eDRX before sending TAU request

	Negotiable (NW can assign different value)
	Yes
	No

	Corresponding CR
	C1-160954 for TS 24.301
C1-160955 for TS 24.008
	C1-160956 for TS 24.301
C1-160957 for TS 24.008


Figure 2. Comparison between alternative solutions
3. Conclusion
In this discussion paper, we summarized overall discussions during several meetings on the issue of enabling eDRX by TAU reject with #22 congetion and T3346. We proposed to have following observations in consideration.

Observation 1. The UE shall not use eDRX when the TAU request including eDRX parameter is rejected due to congestion unless there is other notification or specification in such a situation.

Observation 2. The benefit of applying eDRX while MM back-off timer is running is clear and non-negligible, especially in the circumstance where the market requires lower energy consumption.

Observation 3. It is better for the network to have a discretion on using eDRX in a situation such as congestion.
We proposed two alternative solutions for implementation:
Alt 1: Including the extended DRX parameters IE in TAU reject message.

Alt 2: Including an indication to use parameters already being used in TAU reject message.

The Alt1 is proposed in C1-160954 for TS 24.301 and C1-160955 for TS 24.008.
The Alt2 is proposed in C1-160956 for TS 24.301 and C1-160957 for TS 24.008.

Each solutions have pros and cons, so we would suggest to have further discussion on this issue.
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