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<Start of Introduction>

9.2.3
Tracking area updating procedure
9.2.3.1
Normal and periodic tracking area updating
9.2.3.1.1 
Normal tracking area update / accepted
9.2.3.1.1.1
Test Purpose (TP)
(1)

with { UE in state EMM-REGISTERED and EMM-IDLE mode}

ensure that {
  when { UE detects entering a new tracking area already included in the TAI list }

   then { UE does not send TRACKING AREA UPDATE REQUEST message }

             }
(2)

with { UE in state EMM-REGISTERED and EMM-IDLE mode}

ensure that {
  when { UE detects entering a new tracking area not included in the TAI list }

   then { UE sends TRACKING AREA UPDATE REQUEST message with “EPS update type = TA updating“}

             }
9.2.3.1.1.2
Minimum conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 24.301 clauses 5.5.3.1, 5.5.3.2.2 and 5.5.3.2.4. The following represents a copy/paste extraction of the requirements relevant to the test purpose; any references within the copy/paste text should be understood within the scope of the core spec they have been copied from. 

[TS24.301 clause5.5.3.1]
The tracking area updating procedure is always initiated by the UE and is used for the following purposes:

- normal tracking area updating to update the registration of the actual tracking area of a UE in the network;
……..
[TS24.301 clause5.5.3.2.2]

The UE in state EMM-REGISTERED shall initiate the tracking area updating procedure by sending a TRACKING AREA UPDATE REQUEST message to the MME,

i)
when the UE detects entering a tracking area that is not in the list of tracking areas that the UE previously registered in the MME;
………
After sending the TRACKING AREA UPDATE REQUEST message to the MME, the UE shall start timer T3430 and enter state EMM-TRACKING-AREA-UPDATING-INITIATED (see figure 5.5.3.2.2). If timer T3402 is currently running, the UE shall stop timer T3402. If timer T3411 is currently running, the UE shall stop timer T3411.

In the TRACKING AREA UPDATE REQUEST message the UE shall include a GUTI and the last visited registered TAI, the update type indicating the type of the tracking area updating. If the UE's TIN indicates "P-TMSI" the UE shall map the valid P-TMSI and RAI into the old GUTI. If a UE in EMM-IDLE mode has uplink user data pending when it initiates the tracking area updating procedure, or uplink signalling not related to the tracking area updating procedure, it may also set an "active" flag in the TRACKING AREA UPDATE REQUEST message to indicate the request to establish the user plane to the network and to keep the NAS signalling connection after the completion of the tracking area updating procedure.

When the tracking area updating procedure is initiated in EMM-IDLE mode, the UE may also include an EPS bearer context status IE in the TRACKING AREA UPDATE REQUEST message, indicating which EPS bearer contexts are active in the UE.
[TS24.301 clause5.5.3.2.4]

If the tracking area update request has been accepted by the network, the MME shall send a TRACKING AREA UPDATE ACCEPT message to the UE. If the MME assigns a new GUTI for the UE, a GUTI shall be included in the TRACKING AREA UPDATE ACCEPT message. In this case, the MME shall start timer T3450 and enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.4.1. The MME may include a new TAI list for the UE in the TRACKING AREA UPDATE ACCEPT message.

………
Upon receiving a TRACKING AREA UPDATE ACCEPT message, the UE shall stop timer T3430, reset the routing area updating attempt counter, enter state EMM-REGISTERED and set the EPS update status to EU1 UPDATED. If the message contains a GUTI, the UE shall use this GUTI as new temporary identity for EPS services and shall store the new GUTI. If no GUTI was included by the MME in the TRACKING AREA UPDATE ACCEPT message, the old GUTI shall be used. If the UE receives a new TAI list in the TRACKING AREA UPDATE ACCEPT message, the UE shall consider the new TAI list as valid and the old TAI list as invalid; otherwise, the UE shall consider the old TAI list as valid.
………
If the TRACKING AREA UPDATE ACCEPT message contained a GUTI, the UE shall return a TRACKING AREA UPDATE COMPLETE message to the MME to acknowledge the received GUTI.

Upon receiving a TRACKING AREA UPDATE COMPLETE message, the MME shall stop timer T3450, and shall consider the GUTI sent in the TRACKING AREA UPDATE ACCEPT message as valid.

9.2.3.1.1.3
Test description

9.2.3.1.1.3.1
Pre-test conditions

System Simulator:

-
Cell 1, Cell 2 and Cell 4 (FDD for Cell 1, Cell 2 and Cell 4, or TDD for Cell 1, Cell 2 and Cell 4).
-
Cell 1 belongs to TAI-1, Cell2 belongs to TAI-2 and Cell4 belongs to TAI-4.
UE:

-
The UE shall be in state EMM-DEREGISTERED.
9.2.3.1.1.3.2
Test procedure sequence
Table 9.2.3.1.1.3.2-1: MAIN BEHAVIOR
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The following messages are sent and shall be received on cell 1.
	
	
	-
	-

	2
	Set the cell type of cell 1 to the "Serving cell".

Set the cell type of cell 2 to the "Suitable neighbour cell"
Set the cell type of cell 4 to the "Suitable neighbour cell"
	
	
	-
	-

	3
	The UE is powered up or switched on.
	
	
	-
	-

	4
	The UE transmits ATTACH REQUEST message　with a PDN CONNECTIVITY REQUEST message to request PDN connectivity to the default PDN 
	-->
	ATTACH REQUEST
	-
	-

	5
	The SS starts an authentication procedure
	<--
	AUTHENTICATION REQUEST
	-
	-

	6
	The UE responds properly to the authentication procedure
	-->
	AUTHENTICATION RESPONSE
	-
	-

	7
	The SS starts a NAS security mode command procedure to perform NAS integrity protection.
	<--
	SECURITY MODE COMMAND
	-
	-

	8
	The UE responds properly to the NAS security mode command procedure
	-->
	SECURITY MODE COMPLETE
	-
	-

	9
	The SS sends ATTACH ACCEPT message with the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message.
EPS Attach result = “EPS only”
GUTI = ”GUTI-1”
TAI list = “TAI-1 and TAI-2”
	<--
	ATTACH ACCEPT
	-
	-

	10
	The UE sends ATTACH COMPLETE message with the ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message.
	-->
	ATTACH COMPLETE
	-
	-

	11
	The SS releases the RRC connection.
	
	
	-
	-

	12
	Set the cell type of cell 1 to the "non-Suitable cell".

Set the cell type of cell 2 to the "Serving cell"
	
	
	-
	-

	13
	Check: Wait 30sec to ensure that the UE does not send TRACKING AREA UPDATE REQUEST message to SS.
	
	
	1
	P

	14
	The following messages are sent and shall be received on cell 4.
	
	
	-
	-

	15
	Set the cell type of cell 2 to the " non-Suitable cell "
Set the cell type of cell 4 to the " Serving cell"
	
	
	-
	-

	16
	Check: Does the UE send TRACKING AREA UPDATE REQUEST message.
EPS update type = “TA updating“
GUTI = ”GUTI-1”
Last visited registered TAI = “TAI-2”
	-->
	TRACKING AREA UPDATE REQUEST
	2
	P

	17
	The SS starts a NAS security mode command procedure to perform NAS integrity protection.
	<--
	SECURITY MODE COMMAND
	-
	-

	18
	The UE responds properly to the NAS security mode command procedure.
	-->
	SECURITY MODE COMPLETE
	-
	-

	19
	The SS sends TRACKING AREA UPDATE ACCEPT message.
EPS update result = “TA only”
GUTI = “GUTI-2”
TAI list = “TAI-4”
	<--
	TRACKING AREA UPDATE ACCEPT
	-
	-

	20
	Check: Does the UE send TRACKING AREA UPDATE COMPLETE message.
	-->
	TRACKING AREA UPDATE COMPLETE
	2
	P

	21
	The SS releases the RRC connection.
	
	
	-
	-


Editor’s note: The definitions for "Non-Suitable cell", "Suitable neighbour cell" and "Serving cell" are FFS and should be specified in TS36.508.
9.2.3.1.1.4
Specific message contents
Editor's note:
The use of a "specific message contents" subsection for EMM messages is FFS.

<End of Introduction>

<Start of Introduction>
9.2.3.1.5 
Periodic tracking area update / accepted
9.2.3.1.5.1
Test Purpose (TP)
(1)

with { UE in state EMM-REGISTERED and EMM-IDLE mode}

ensure that {
  when { the periodic tracking area updating timer “T3412” expires }

   then { UE sends TRACKING AREA UPDATE REQUEST message with “EPS update type = Periodic updating“}

             }
9.2.3.1.5.2
Minimum conformance requirements
References: The conformance requirements covered in the present TC are specified in: 3GPP TS 24.301 clauses 5.3.2, 5.5.3.2.1, 5.5.3.2.2 and 5.5.3.2.4. The following represents a copy/paste extraction of the requirements relevant to the test purpose; any references within the copy/paste text should be understood within the scope of the core spec they have been copied from. 
[TS24.301 clause5.3.2]

Periodic tracking area updating is used to periodically notify the availability of the UE to the network. The procedure is controlled in the UE by the periodic tracking area update timer (timer T3412). The value of timer T3412 is sent by the network to the UE in the ATTACH ACCEPT message and can be sent in the TRACKING AREA UPDATE ACCEPT message. The UE shall apply this value in all tracking areas of the list of tracking areas assigned to the UE, until a new value is received.

The timer T3412 is reset and started with its initial value, when the UE goes from EMM-CONNECTED to EMM-IDLE mode. The timer T3412 is stopped when the UE enters EMM-CONNECTED mode.

When timer T3412 expires, the periodic tracking area updating procedure shall be started and the timer shall be set to its initial value for the next start.

If the UE is in another state than EMM-REGISTERED.NORMAL-SERVICE when the timer expires the periodic tracking area updating procedure is delayed until the UE returns to EMM-REGISTERED.NORMAL-SERVICE.

The network supervises the periodic tracking area update procedure of the UE by means of the Mobile Reachable timer. The Mobile Reachable timer shall be longer than T3412. By default, the Mobile Reachable timer is 4 minutes greater than T3412. The network behaviour upon expiry of the Mobile Reachable timer is network dependent, but typically the network stops sending paging messages to the UE on the first expiry, and may take other appropriate actions.

The Mobile Reachable timer shall be reset and started with its initial value, when the MME releases the NAS signalling connection for the UE. The Mobile Reachable timer shall be stopped when an NAS signalling connection is established for the UE.

[TS24.301 clause5.5.3.2.1]

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 5.5.3.2.

[TS24.301 clause5.5.3.2.2]

The UE in state EMM-REGISTERED shall initiate the tracking area updating procedure by sending a TRACKING AREA UPDATE REQUEST message to the MME,

……..
ii)
when the periodic tracking area updating timer T3412 expires;

……..
After sending the TRACKING AREA UPDATE REQUEST message to the MME, the UE shall start timer T3430 and enter state EMM-TRACKING-AREA-UPDATING-INITIATED (see figure 5.5.3.2.2). If timer T3402 is currently running, the UE shall stop timer T3402. If timer T3411 is currently running, the UE shall stop timer T3411.

In the TRACKING AREA UPDATE REQUEST message the UE shall include a GUTI and the last visited registered TAI, the update type indicating the type of the tracking area updating. If the UE's TIN indicates "P-TMSI" the UE shall map the valid P-TMSI and RAI into the old GUTI. If a UE in EMM-IDLE mode has uplink user data pending when it initiates the tracking area updating procedure, or uplink signalling not related to the tracking area updating procedure, it may also set an "active" flag in the TRACKING AREA UPDATE REQUEST message to indicate the request to establish the user plane to the network and to keep the NAS signalling connection after the completion of the tracking area updating procedure.

When the tracking area updating procedure is initiated in EMM-IDLE mode, the UE may also include an EPS bearer context status IE in the TRACKING AREA UPDATE REQUEST message, indicating which EPS bearer contexts are active in the UE.
[TS24.301 clause5.5.3.2.4]

If the tracking area update request has been accepted by the network, the MME shall send a TRACKING AREA UPDATE ACCEPT message to the UE. If the MME assigns a new GUTI for the UE, a GUTI shall be included in the TRACKING AREA UPDATE ACCEPT message. In this case, the MME shall start timer T3450 and enter state EMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.4.1. The MME may include a new TAI list for the UE in the TRACKING AREA UPDATE ACCEPT message.

………
Upon receiving a TRACKING AREA UPDATE ACCEPT message, the UE shall stop timer T3430, reset the routing area updating attempt counter, enter state EMM-REGISTERED and set the EPS update status to EU1 UPDATED. If the message contains a GUTI, the UE shall use this GUTI as new temporary identity for EPS services and shall store the new GUTI. If no GUTI was included by the MME in the TRACKING AREA UPDATE ACCEPT message, the old GUTI shall be used. If the UE receives a new TAI list in the TRACKING AREA UPDATE ACCEPT message, the UE shall consider the new TAI list as valid and the old TAI list as invalid; otherwise, the UE shall consider the old TAI list as valid.
……..
If the TRACKING AREA UPDATE ACCEPT message contained a GUTI, the UE shall return a TRACKING AREA UPDATE COMPLETE message to the MME to acknowledge the received GUTI.

Upon receiving a TRACKING AREA UPDATE COMPLETE message, the MME shall stop timer T3450, and shall consider the GUTI sent in the TRACKING AREA UPDATE ACCEPT message as valid.

9.2.3.1.5.3
Test description

9.2.3.1.5.3.1
Pre-test conditions

System Simulator:

-
Cell 1 (FDD or TDD).

-
Cell 1 belongs to TAI-1.
UE:

-
The UE shall be in state EMM-DEREGISTERED.

9.2.3.1.5.3.2
Test procedure sequence
Table 9.2.3.1.5.3.2-1: MAIN BEHAVIOR
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

	1
	The UE is powered up or switched on.
	
	
	-
	-

	2
	The UE transmits ATTACH REQUEST message　with a PDN CONNECTIVITY REQUEST message to request PDN connectivity to the default PDN 
	-->
	ATTACH REQUEST
	-
	-

	3
	The SS starts an authentication procedure
	<--
	AUTHENTICATION REQUEST
	-
	-

	4
	The UE responds properly to the authentication procedure
	-->
	AUTHENTICATION RESPONSE
	-
	-

	5
	The SS starts a NAS security mode command procedure to perform NAS integrity protection.
	<--
	SECURITY MODE COMMAND
	-
	-

	6
	The UE responds properly to the NAS security mode command procedure
	-->
	SECURITY MODE COMPLETE
	-
	-

	7
	The SS sends ATTACH ACCEPT message with GUTI-1 and with the ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message. The value of the timer T3412 in this message is 6minutes.
EPS Attach result = “EPS only”
GUTI = ”GUTI-1”
T3412 value = “6minutes”
	<--
	ATTACH ACCEPT
	-
	-

	8
	The UE sends ATTACH COMPLETE message with the ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message
	-->
	ATTACH COMPLETE
	-
	-

	9
	The SS releases the RRC connection.
	
	
	-
	-

	10
	Check: Does during 6 minutes after step 7 the UE send TRACKING AREA UPDATE REQUEST message after the timer T3412 expired.
EPS update type = “Periodic updating“
	-->
	TRACKING AREA UPDATE REQUEST
	1
	P

	11
	The SS starts a NAS security mode command procedure to perform NAS integrity protection.
	<--
	SECURITY MODE COMMAND
	-
	-

	12
	The UE responds properly to the NAS security mode command procedure
	-->
	SECURITY MODE COMPLETE
	-
	-

	13
	The SS sends TRACKING AREA UPDATE ACCEPT.

EPS update result = “TA only”
GUTI = “GUTI-2”
	<--
	TRACKING AREA UPDATE ACCEPT
	-
	-

	14
	Check: Does the UE send TRACKING AREA UPDATE COMPLETE message.
	-->
	TRACKING AREA UPDATE COMPLETE
	1
	P

	15
	The SS releases the RRC connection.
	
	
	-
	-


9.2.3.1.5.4
Specific message contents
Editor's note:
The use of a "specific message contents" subsection for EMM messages is FFS.

<End of Introduction>
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