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1. Introduction
This paper proposes editorial changes to 24.301.
2. Reason for Change
1- in different clauses; changes in the clause refrences used in the text to point out to the correct clauses.

2- in 5.6.1.6; change RAB to the radio and S1 bearers
3. Conclusions

-
4. Proposal

It is proposed to agree the following changes to 3GPP TS 24.301 v0.4.0.
* * * First Change * * * *

5.5.1.2.6
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred


The attach procedure shall not be started. The UE stays in the current serving cell and applies the normal cell reselection process. The attach procedure is started as soon as possible, i.e. when access is granted on the current cell or when the UE moves to a cell where access is granted.

b)
Lower layer failure or release of the NAS signalling connection before the ATTACH ACCEPT or ATTACH REJECT message is received


The attach procedure shall be aborted, and the UE shall proceed as described below.

c)
T3410 timeout


The UE shall abort the attach procedure and proceed as described below. The NAS signalling connection shall be released locally.

d)
ATTACH REJECT, other causes than those treated in subclause 5.5.1.2.5

Upon reception of the cause codes #95, #96, #97, #99 and #111 the UE should set the attach attempt counter to 5. The UE shall proceed as described below.

e)
Change of cell into a new tracking area


If a cell change into a new tracking area occurs before the attach procedure is completed, the attach procedure shall be aborted and re-initiated immediately. If a tracking area border is crossed when the ATTACH ACCEPT message has been received but before an ATTACH COMPLETE message is sent, the attach procedure shall be aborted and the tracking area updating procedure shall be initiated. If a GUTI was allocated during the attach procedure, this GUTI shall be used in the tracking area updating procedure.

f)
Mobile originated detach required


The attach procedure shall be aborted, and the UE initiated detach procedure shall be performed.

g)
Detach procedure collision


If the UE receives a DETACH REQUEST message from the network in state EMM-REGISTERED-INITIATED and the detach type indicates "re-attach not required", the detach procedure shall be progressed and the attach procedure shall be aborted. Otherwise the attach procedure shall be progressed and the DETACH REQUEST message shall be ignored.

In cases b, c and d the UE shall proceed as follows. Timer T3410 shall be stopped if still running. The attach attempt counter shall be incremented, unless it was already set to 5 due to case d.

If the attach attempt counter is less than 5:

-
timer T3411 is started and the state is changed to EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH. When timer T3411 expires the attach procedure shall be restarted.

If the attach attempt counter is equal to 5:

-
the UE shall delete any GUTI, TAI list, last visited registered TAI, list of equivalent PLMNs and KSI, shall set the update status to EU2 NOT UPDATED, and shall start timer T3402. The state is changed to EMM-DEREGISTERED.ATTEMPTING-TO-ATTACH or optionally to EMM-DEREGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [3].


If A/Gb mode or Iu mode is supported by the UE, the UE shall in addition handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number as specified in 3GPP TS 24.008 [6] for the abnormal case when a normal attach procedure fails and the attach attempt counter is equal to 5.

* * * Next Change * * * *

5.5.3.2
Normal and periodic tracking area updating procedure

5.5.3.2.1
General

The periodic tracking area updating procedure is controlled in the UE by timer T3412. When timer T3412 expires, the periodic tracking area updating procedure is started. Start and reset of timer T3412 is described in subclause 5.3.2
* * * Next Change * * * *

5.5.3.2.5
Normal and periodic tracking area updating procedure not accepted by the network

If the tracking area updating cannot be accepted by the network, the MME sends a TRACKING AREA UPDATE REJECT message to the UE including an appropriate reject cause value.

Upon receiving the TRACKING AREA UPDATE REJECT message, the UE shall stop timer T3430, stop any transmission of user data, and take the following actions depending on the reject cause value received.

#3

(Illegal MS);

#6

(Illegal ME);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall consider the USIM as invalid for EPS services until switching off or the UICC containing the USIM is removed. The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number and the MM parameters update status, TMSI, LAI and ciphering key sequence number as specified in 3GPP TS 24.008 [6] for the case when the normal routing area update procedure is rejected with this cause value. The USIM shall be considered as invalid also for non-EPS services until switching off or the UICC containing the USIM is removed.

NOTE:
The possibility to configure a UE so that the radio transceiver for a specific radio access technology is not active, although it is implemented in the UE, is out of scope of the present specification.

#7

(GPRS services not allowed);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall consider the USIM as invalid for EPS services until switching off or the UICC containing the USIM is removed. The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number as specified in 3GPP TS 24.008 [6] for the case when the normal routing area update procedure is rejected with this cause value.

#9

(MS identity cannot be derived by the network);


The UE shall set the EPS update status to EU2 NOT UPDATED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.


Subsequently, the UE shall automatically initiate the attach procedure.

#10
(Implicitly detached);


The UE shall delete the list of equivalent PLMNs and shall enter the state EMM-DEREGISTERED.NORMAL-SERVICE. The UE shall then perform a new attach procedure.

#11
(PLMN not allowed);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall delete the list of equivalent PLMNs and enter the state EMM-DEREGISTERED.PLMN-SEARCH.


The UE shall store the PLMN identity in the "forbidden PLMN list".


The UE shall perform a PLMN selection according to 3GPP TS 23.122 [3].


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number and the MM parameters update status, TMSI, LAI, ciphering key sequence number and the location update attempt counter as specified in 3GPP TS 24.008 [6] for the case when the normal routing area update procedure is rejected with this cause value and no RR connection exists.

#12
(Tracking area not allowed);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall reset the tracking area updating attempt counter and shall enter the state EMM-DEREGISTERED.LIMITED-SERVICE.


The UE shall store the current TAI in the list of "forbidden tracking areas for regional provision of service".


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number as specified in 3GPP TS 24.008 [6] for the case when the normal routing area update procedure is rejected with this cause value.

Editor's note: If RAN2 is going to abandon the additional cell re-selection hysteresis at tracking area boundaries, the behaviour described above may need to be changed: the UE could remain in EMM-REGISTERED state, GUTI and all EPS bearer contexts could be kept.

#13
(Roaming not allowed in this tracking area);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3) and shall delete the list of equivalent PLMNs. The UE shall reset the tracking area updating attempt counter and shall change to state EMM-REGISTERED.PLMN-SEARCH.


The UE shall store the current TAI in the list of "forbidden tracking areas for roaming" and shall remove the current TAI from the stored TAI list if present.


The UE shall perform a PLMN selection according to 3GPP TS 23.122 [3].


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when the normal routing area update procedure is rejected with this cause value.

#14
(GPRS services not allowed in this PLMN);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3). Furthermore the UE shall delete any GUTI, last visited registered TAI, TAI list and KSI. The UE shall enter the state EMM-DEREGISTERED.PLMN-SEARCH.


The UE shall store the PLMN identity in the "forbidden PLMNs for GPRS service" list.


The UE shall perform a PLMN selection according to 3GPP TS 23.122 [3]. 


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state, GPRS update status, P-TMSI, P-TMSI signature, RAI and GPRS ciphering key sequence number as specified in 3GPP TS 24.008 [6] for the case when the normal routing area update procedure is rejected with this cause value.

#15
(No suitable cells in tracking area);


The UE shall set the EPS update status to EU3 ROAMING NOT ALLOWED (and shall store it according to subclause 5.1.3.3). The UE shall reset the tracking area updating attempt counter and shall enter the state EMM-REGISTERED.LIMITED-SERVICE.


The UE shall store the current TAI in the list of "forbidden tracking areas for roaming" and shall remove the current TAI from the stored TAI list if present.


The UE shall search for a suitable cell in another tracking area or in another location area in the same PLMN according to 3GPP TS 36.304 [13].


If A/Gb mode or Iu mode is supported in the UE, the UE shall handle the GMM parameters GMM state and GPRS update status as specified in 3GPP TS 24.008 [6] for the case when the normal routing area update procedure is rejected with this cause value.

Other values are considered as abnormal cases. The specification of the UE behaviour in those cases is described in subclause 5.5.3.2.6
* * * Next Change * * * *

5.5.3.2.6
Abnormal cases in the UE

The following abnormal cases can be identified:

a)
Access barred


The tracking area updating procedure shall not be started. The UE stays in the current serving cell and applies the normal cell reselection process. The tracking area updating procedure is started as soon as possible and if still necessary, e.g. when access is granted on the current cell or when the UE moves to a cell where access is granted.

b)
Lower layer failure or release of the NAS signalling connection before the TRACKING AREA UPDATE ACCEPT or TRACKING AREA UPDATE REJECT message is received


The tracking area updating procedure shall be aborted, and the UE shall proceed as described below.

c)
T3430 timeout


The UE shall abort the procedure and proceed as described below. The NAS signalling connection shall be released locally.

d)
TRACKING AREA UPDATE REJECT, other causes than those treated in subclause 5.5.3.2.5

Upon reception of the cause codes #95, #96, #97, #99 and #111 the UE should set the tracking area updating attempt counter to 5. The UE shall proceed as described below.

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 update status to EU2 NOT UPDATED.

f)
Tracking area updating and detach procedure collision


If the UE receives a DETACH REQUEST message before the tracking area updating procedure has been completed, the tracking area updating procedure shall be aborted and the detach procedure shall be progressed.

g)
Tracking area updating and GUTI reallocation procedure collision


If the UE receives a GUTI REALLOCATION COMMAND message before the tracking area updating procedure has been completed, this message shall be ignored and the tracking area updating procedure shall be progressed.

In cases b, c, d, e, and f, the UE shall stop any ongoing transmission of user data.

In cases b, c and d the UE shall proceed as follows:


Timer T3430 shall be stopped if still running. The tracking area updating attempt counter shall be incremented, unless it was already set to 5 due to case d.


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 update status is equal to EU1 UPDATED:

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

-
the UE shall start timer T3411, shall set the 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 [6] 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.


If the tracking area updating attempt counter is equal to 5:

-
the UE shall start timer T3402, shall set the update status to EU2 NOT UPDATED, shall delete the list of equivalent PLMNs and shall change to state EMM-REGISTERED.ATTEMPTING-TO-UPDATE or optionally to EMM-REGISTERED.PLMN-SEARCH in order to perform a PLMN selection according to 3GPP TS 23.122 [3].



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 [6] for the abnormal case when a normal or periodic routing area updating procedure fails and the routing area updating attempt counter is equal to 5.
* * * Next Change * * * *

5.6.1.6
Abnormal cases on the network side

The following abnormal cases can be identified:

a)
Lower layer failure 


If a lower layer failure occurs before the security mode control procedure is completed, a SERVICE REJECT message has been sent to the UE or the service request procedure has been accepted by the network, the network enters/stays in EMM-IDLE.

b)
Protocol error


If the SERVICE REQUEST message is received with a protocol error, the network shall return a SERVICE REJECT message with one of the following reject causes:

#96:
mandatory information element error;

#99:
information element non-existent or not implemented;

#100:
conditional IE error;

#111:
protocol error, unspecified.


The network stays in EMM-IDLE mode.

c)
More than one SERVICE REQUEST received and the procedure has not been completed (i.e., the security mode control procedure has not been completed or SERVICE REJECT message has not been sent or service request procedure has not been completed)

-
If one or more of the information elements in the SERVICE REQUEST message differs from the ones received within the previous SERVICE REQUEST message, the previously initiated service request procedure shall be aborted and the new service request procedure shall be progressed;

-
If the information elements do not differ, then the network shall continue with the previous service request procedure and shall not treat any further this SERVICE REQUEST message.

d)
ATTACH REQUEST received before the security mode control procedure has been completed or a SERVICE REJECT message has been sent or the service request procedure has been completed


If an ATTACH REQUEST message is received and the security mode control procedure has not been completed or the service request procedure has not been completed or a SERVICE REJECT message has not been sent, the network may initiate the EMM common procedures, e.g. the EMM authentication and ciphering procedure. The network may e.g. after a successful EMM authentication and ciphering procedure execution, abort the service request procedure, the EMM context, EPS bearer contexts, if any, are deleted and the new ATTACH REQUEST is progressed. 

e)
TRACKING AREA UPDATE REQUEST message received before the security mode control procedure has been completed or the service request procedure has been completed or a SERVICE REJECT message has been sent


If a TRACKING AREA UPDATE REQUEST message is received and the security mode control procedure has not been completed or the service request procedure has not been completed or a SERVICE REJECT message has not been sent, the network may initiate the EMM common procedures, e.g. the EMM authentication and ciphering procedure. The network may e.g. after a successful EMM authentication and ciphering procedure execution, abort the service request procedure and progress the tracking area update procedure. 

f)
If the E-UTRAN fails to re-establish some or all  the radio and S1 bearer(s) then the EPS bearer context deactivation shall be initiated without notification to the UE. If the network fails to re-establish some or all  the radio and S1 bearer(s) then the EPS bearer context deactivation shall be initiated.
* * * Next Change * * * *

10.2
Timers of EPS mobility management

Table 10.2.1: EPS mobility management timers – UE side

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

	T3402
	Default 12 min.

NOTE 1
	EMM-DEREGISTERED

EMM-REGISTERED
	At attach failure and the attempt counter is equal to 5.

At tracking area updating failure and the attempt counter is equal to 5.
	ATTACH REQUEST sent

TRACKING AREA UPDATE REQUEST sent
	Initiation of the attach procedure or TAU procedure

	T3410
	15s
	EMM-REGISTERED-INITIATED
	ATTACH REQUEST sent
	ATTACH ACCEPT received

ATTACH REJECT received
	Start T3411

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

EMM-REGISTERED. ATTEMPTING-TO-UPDATE
	At attach failure due to lower layer failure, T3410 timeout or attach rejected with other causes 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 causes than those treated in subclause 5.5.3.2.5.
	ATTACH REQUEST sent

TRACKING AREA UPDATE REQUEST sent
	Retransmission of the ATTACH REQUEST or TRACKING AREA UPDATE REQUEST

	T3412
	NOTE 2
	EMM-REGISTERED
	In EMM-REGISTERED, when EMM-CONNECTED mode is left.
	When entering state EMM-DEREGISTERED or when entering EMM-CONNECTED mode. 
	Initiation of the periodic TAU procedure

	T3416
	30s
	EMM-REGISTERED-INITIATED

EMM-REGISTERED

EMM-DEREGISTERED-INITIATED

EMM-TRACKING-AREA-UPDATING-INITIATED

EMM-SERVICE-REQUEST-INITIATED
	RAND and RES stored as a result of a UMTS authentication challenge
	NAS Security mode control procedure is completed

SERVICE REJECT received

TRACKING AREA UPDATE ACCEPT received

AUTHENTICATION REJECT received

AUTHENTICATION FAILURE sent

EMM-DEREGISTERED or EMM-NULL entered
	Delete the stored RAND and RES

	T3417
	5s
	EMM-SERVICE-REQUEST-INITIATED
	SERVICE REQUEST sent
	NAS Security mode control procedure is completed

Bearers have been set up

SERVICE REJECT received
	Abort the procedure

	T3418
	20s
	EMM-REGISTERED-INITIATED

EMM-REGISTERED

EMM-TRACKING-AREA-UPDATING-INITIATED

EMM-DEREGISTERED-INITIATED

EMM-SERVICE-REQUEST-INITIATED
	AUTHENTICATION FAILURE (cause = ‘MAC failure’) sent
	AUTHENTICATION REQUEST received
	On first expiry, the UE should consider the network as false

	T3420
	15s
	EMM-REGISTERED-INITIATED

EMM-REGISTERED

EMM-DEREGISTERED-INITIATED

EMM-TRACKING-AREA-UPDATING-INITIATED

EMM-SERVICE-REQUEST-INITIATED
	AUTHENTICATION FAILURE (cause = ‘synch failure’) sent
	AUTHENTICATION REQUEST received
	On first expiry, the UE should consider the network as false

	T3421
	15s
	EMM-DEREGISTERED-INITIATED
	DETACH REQUEST sent
	DETACH ACCEPT received
	Retransmission of DETACH REQUEST

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

TRACKING AREA UPDATE REJECT received
	Start T3411

	T3440
	5s
	EMM-REGISTERED-INITIATED

EMM-TRACKING-AREA-UPDATING-INITIATED

EMM-DEREGISTERED-INITIATED

EMM-SERVICE-REQUEST-INITIATED

EMM-REGISTERED
	ATTACH REJECT, DETACH REQUEST, TRACKING AREA UPDATE REJECT or SERVICE REJECT with any of the causes #11, #12, #13, #14 or #15

ATTACH ACCEPT or TRACKING AREA UPDATE ACCEPT received with no “follow on proceed” indication
	Signalling connection released
	Release the signalling connection and proceed as described in subclause 5.5.1

	NOTE 1:
The default value of this timer is used if the network does not indicate another value in an EMM signalling procedure.

NOTE 2:
The value of this timer is provided by the network operator during the attach and tracking area update procedures.


