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1. Introduction
This paper shows the exceptional case where the problem of eDRX parameter mismatch is kept for a long time. NEC would like CT1 to have a common understanding that another solution is needed to solve the mismatch for the exceptional case other than the TAU retransmission by timer T3411 timeout.
NOTE: This paper provides discussion for UE and MME with TAU procedure (i.e. for TS 24.301) but same logic can apply to discussion for MS and SGSN with RAU procedure (i.e. for TS 24.008) as well.
2. Discussion

2.1 Background
According to the section 4.5.13 of TS 23.468, the MME can provide a different values of eDRX parameters in the TAU accept message than what were requested by the UE. With this, in case that the TAU accept message was lost due to the Lower layer failure, the eDRX parameters mismatch happens between UE and MME as described in the Figure-1.
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Figure-1: eDRX parameters mismatch between UE and MME
This mismatch causes a problem that the UE can not get any MT services since the UE uses the eDRX parameters to calculate to find a DRX timing to listen to the paging channel while the MME sends a paging message with a different timing.
During the last CT1, we understood that this mismatch was temporally and could be solved by the retransmission procedure of TAU accept message as described in the Figure-2. i.e. If timer T3411 expires on the UE, the TAU procedure is triggered again.
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Figure-2: eDRX parameters mismatch solved by TAU retransmission
However, NEC concerns an exceptional case where the timer T3411 is stopped. Note that this mismatch is NOT temporally if T3411 is stopped.
2.1 Exceptional case where the timer T3411 is stopped

According to the section 5.5.3.2.6,

1) If in addition the TRACKING AREA UPDATE REQUEST indicated "periodic updating" or if tracking area updating procedure was initiated to recover NAS signalling connection due to "RRC Connection failure" from the lower layer; and

2) when the UE enters EMM-CONNECTED mode,

then the timer T3411 may be stopped.

As specified in section 5.3.1.1, in S1 mode, when the RRC connection has been established successfully, the UE shall enter EMM-CONNECTED mode and consider the NAS signalling connection established. If the timer T3411 is running on the UE, it is nature that the UE enters the EMM-CONNECTED mode because the UE needs to transmit one of following initial NAS messages:
- TRACKING AREA UPDATE REQUEST (other than periodic TAU which is running the timer T3411);
- SERVICE REQUEST;

- EXTENDED SERVICE REQUEST; or
- CONTROL PLANE SERVICE REQUEST.

If the UE enters the EMM-CONNECTED mode by the TRACKING AREA UPDATE REQUEST and T3411 is stopped, the mismatch is solved by the procedure of TRACKING AREA UPDATE REQUEST because the procedure can exchange eDRX parameters between UE and MME.
On the other hand, as described in the Figure-3, if the UE enters the EMM-CONNECTED mode by the other requests (e.g. SERVICE REQUEST) and T3411 is stopped, there is a problem that the mismatch is kept for a long time (e.g. T3412 extended value can be set to 413 days to trigger next periodic TAU procedure) because the procedure of the other requests (e.g. SERVICE REQUEST) CAN NOT exchange any eDRX parameters between UE and MME. So, for this case, NEC believes another solution is needed to solve the mismatch other than the TAU retransmission by timer T3411 timeout.
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Figure-3: Exceptional case where eDRX parameters mismatch is kept
3. Conclusions

This paper showed the exceptional case where the problem of eDRX parameter mismatch was kept for a long time. NEC would like CT1 to have a common understanding that another solution is needed to solve the mismatch for the exceptional case other than the TAU retransmission by timer T3411 timeout.
With this paper, NEC proposes 2 solutions for comparison. See submitted CRs for details.
Summary of solution A: intends to only impact on UE:
Clarification was added that the UE does not stop T3411 when it goes to EMM-CONNECTED mode typically if the TAU request from the UE included a request to use eDRX.

Summary of solution B: intend to only impact on network:
Option was added that the network assigns a new GUTI to ensure that the provided extended DRX parameters IE is synchronized between the UE and the network.

4. References

Following quoted specifications can be referred for the discussion.
3GPP TS 24.301 V14.2.0 (2016-12):
	5.5.3.2.6
Abnormal cases in the UE

The following abnormal cases can be identified:

a) (...)
b) (...)
c) T3430 timeout
The UE shall abort the procedure and proceed as described below. The NAS signalling connection, if any, shall be released locally.

NOTE 3: The NAS signalling connection can also be released if the UE deems that the network has failed the authentication check as specified in subclause 5.4.2.7.

d) (...)
e) Change of cell into a new tracking area
If a cell change into a new tracking area occurs before the tracking area updating procedure is completed, the tracking area updating procedure shall be aborted and re-initiated immediately. The UE shall set the EPS update status to EU2 NOT UPDATED.

The UE shall proceed as described below.

(...)

For the cases b, c, d, k and l, the UE shall proceed as follows:

Timer T3430 shall be stopped if still running.

For the cases b, c, d, and k when the "Extended wait time" is ignored, if the tracking area updating request is not for initiating a PDN connection for emergency bearer services, the tracking area updating attempt counter shall be incremented, unless it was already set to 5.

If the tracking area updating attempt counter is less than 5, and the TAI of the current serving cell is included in the TAI list, and the EPS update status is equal to EU1 UPDATED and the TIN does not indicate "P-TMSI":

the UE shall keep the EPS update status to EU1 UPDATED and enter state EMM-REGISTERED.NORMAL-SERVICE. The UE shall start timer T3411.

If in addition the TRACKING AREA UPDATE REQUEST indicated "periodic updating" or if tracking area updating procedure was initiated to recover NAS signalling connection due to "RRC Connection failure" from the lower layers, the timer T3411 may be stopped when the UE enters EMM-CONNECTED mode.
If timer T3411 expires the tracking area updating procedure is triggered again.
If the tracking area updating attempt counter is less than 5, and the TAI of the current serving cell is not included in the TAI list or the EPS update status is different to EU1 UPDATED or the TIN indicates "P-TMSI":

- for the cases k and l, the tracking area updating procedure is started, if still necessary, when timer T3346 expires or is stopped.

- for the cases b, c, d, and k when the "Extended wait time" is ignored, if the tracking area updating request is not for initiating a PDN connection for emergency bearer services, the UE shall start timer T3411, shall set the EPS update status to EU2 NOT UPDATED and change to state EMM-REGISTERED.ATTEMPTING-TO-UPDATE. When timer T3411 expires the tracking area updating procedure is triggered again.
If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GPRS update status as specified in 3GPP TS 24.008 [13] for the abnormal case when a normal or periodic routing area updating procedure fails and the routing area updating attempt counter is less than 5 and the GPRS update status is different from GU1 UPDATED.
If the tracking area updating attempt counter is equal to 5:

-
the UE shall start timer T3402, shall set the EPS update status to EU2 NOT UPDATED;

(...)


	5.1.3.3
EPS update status

In order to describe the detailed UE behaviour, the EPS update (EU) status pertaining to a specific subscriber is defined.

The EPS update status is stored in a non-volatile memory in the USIM if the corresponding file is present in the USIM, else in the non-volatile memory in the ME, as described in annex C.

The EPS update status value is changed only after the execution of an attach or combined attach, network initiated detach, authentication, tracking area update or combined tracking area update, service request or paging for EPS services using IMSI procedure or due to change in TAI which is not part of TAI list while timer T3346 is running.

EU1: UPDATED

The last attach or tracking area updating attempt was successful.

EU2: NOT UPDATED


The last attach, service request or tracking area updating attempt failed procedurally, e.g. no response or reject message was received from the MME.

EU3: ROAMING NOT ALLOWED


The last attach, service request or tracking area updating attempt was correctly performed, but the answer from the MME was negative (because of roaming or subscription restrictions).


	5.3.1.1
Establishment of the NAS signalling connection

When the UE is in EMM-IDLE mode without suspend indication and needs to transmit an initial NAS message, the UE shall request the lower layer to establish a RRC connection. In this request to the lower layer the NAS shall provide to the lower layer the RRC establishment cause and the call type as specified in annex D of this specification.

Initial NAS messages are:

- ATTACH REQUEST;

- DETACH REQUEST;

- TRACKING AREA UPDATE REQUEST;

- SERVICE REQUEST;

- EXTENDED SERVICE REQUEST; and

- CONTROL PLANE SERVICE REQUEST.

(...)

In S1 mode, when the RRC connection has been established successfully, the UE shall enter EMM-CONNECTED mode and consider the NAS signalling connection established.


	5.3.12
Extended idle-mode DRX cycle

The UE may request the use of extended idle-mode DRX cycle (eDRX) during an attach or tracking area updating procedure by including the extended DRX parameters IE (see 3GPP TS 23.682 [11A] and 3GPP TS 23.401 [10]).

(...)

The network accepts the request to use the eDRX by providing the extended DRX parameters IE when accepting the attach or the tracking area updating procedure. The UE shall use eDRX only if the network has provided the extended DRX parameters IE during the last attach or tracking area updating procedure and the UE does not have a PDN connection for emergency bearer services.

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.
(...)

If the network did not accept the request to use eDRX, or if the UE has a PDN connection for emergency bearer services, the UE and the network shall use the stored UE specific DRX parameter, if available.


Table 10.2.1: EPS mobility management timers – UE side

	TIMER NUM.
	TIMER VALUE
	STATE
	CAUSE OF START
	NORMAL STOP
	ON 
EXPIRY

	T3411
	10s
	EMM-DEREGISTERED. ATTEMPTING-TO-ATTACH

EMM-REGISTERED. ATTEMPTING-TO-UPDATE

EMM-REGISTERED. NORMAL-SERVICE
	At attach failure due to lower layer failure, T3410 timeout or attach rejected with other EMM cause values than those treated in subclause 5.5.1.2.5.

At tracking area updating failure due to lower layer failure, T3430 timeout or TAU rejected with other EMM cause values than those treated in subclause 5.5.3.2.5.
	ATTACH REQUEST sent

TRACKING AREA UPDATE REQUEST sent

EMM-CONNECTED mode entered (NOTE 6)
	Retransmission of the ATTACH REQUEST, if still required as described in subclause 5.5.1.2.6 or retransmission of TRACKING AREA UPDATE REQUEST

	T3430
	15s
NOTE 7
NOTE 8
	EMM-TRACKING-AREA-UPDATING-INITIATED
	TRACKING AREA UPDATE REQUEST sent
	TRACKING AREA UPDATE ACCEPT received

TRACKING AREA UPDATE REJECT received
	Start T3411 or T3402 as described in subclause 5.5.3.2.6
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