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9
EPS Mobility Management 

Editor's note:
 The contents of this section are aligned with 3GPP TS 24.301 v0.5.0.

9.2
EMM specific procedures

9.2.3 Tracking area updating procedure (S1 mode only)

9.2.3.2
Combined tracking area updating
<Start of modified section>

9.2.3.2.1
Combined tracking area update successful
9.2.3.2.1.1
Test Purpose (TP)

(1)

with { a combined EPS/IMSI attached UE in state EMM-REGISTERED and EMM-IDLE mode}

ensure that {
  when { UE enters a tracking area included in the TAI list }

   then { UE does not transmit a TRACKING AREA UPDATE REQUEST message }

             }

(2)

with { a combined EPS/IMSI attached UE in state EMM-REGISTERED and EMM-IDLE mode}

ensure that {
  when { UE enters a tracking area not included in the TAI list }

   then { UE transmits a TRACKING AREA UPDATE REQUEST message with "EPS update type = combined TA/LA updating" }

             }

(3)

with { UE has sent a combined TRACKING AREA UPDATE REQUEST message }

ensure that {
  when { UE receives a TRACKING AREA UPDATE ACCEPT message containing a GUTI and/or a mobile identity }

   then { UE transmits a TRACKING AREA UPDATE COMPLETE message and enters EMM-REGISTERED state }

             }
9.2.3.2.1.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 24.301, clauses 5.5.3.1, 5.5.3.2.2, 5.5.3.2.4, 5.5.3.3.1, 5.5.3.3.2, 5.5.3.3.4.1 and 5.5.3.3.4.2.

[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]

………

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.
[TS24.301 clause5.5.3.3.1]

Within a combined tracking area updating procedure the messages TRACKING AREA UPDATE ACCEPT and TRACKING AREA UPDATE COMPLETE carry information for the tracking area updating and the location area updating.

The combined attach procedure basically follows the normal tracking area updating procedure described in subclause 5.5.3.2.
[TS24.301 clause5.5.3.3.2]

To initiate a combined tracking area updating procedure the UE sends the message TRACKING AREA UPDATE REQUEST to the network, starts timer T3430 and changes to state EMM-TRACKING-AREA-UPDATING-INITIATED. The value of the EPS update type IE in the message shall indicate "combined TA/LA updating" unless explicitly specified otherwise.

[TS24.301 clause5.5.3.3.4.1]

Depending on the value of the EPS update result IE received in the TRACKING AREA UPDATE ACCEPT message, two different cases can be distinguished:

1)
The EPS update result IE value indicates "combined TA/LA": Tracking and location area updating is successful;

…
A TRACKING AREA UPDATE COMPLETE message shall be returned to the network if the TRACKING AREA UPDATE ACCEPT message contains a GUTI and/or a mobile identity.
[TS24.301 clause5.5.3.3.4.2]

The description for normal tracking area update as specified in subclause 5.5.3.2.4 shall be followed. In addition, the following description for location area updating applies.

The TMSI reallocation may be part of the combined tracking area updating procedure. The TMSI allocated is then included in the TRACKING AREA UPDATE ACCEPT message together with the location area identification (LAI). In this case the MME shall change to state EMM-COMMON-PROCEDURE-INITIATED and shall start the timer T3450 as described in subclause 5.4.1. The LAI may be included in the TRACKING AREA UPDATE ACCEPT message without TMSI.

The UE, receiving a TRACKING AREA UPDATE ACCEPT message, stores the received location area identification, resets the location update attempt counter, sets the update status to U1 UPDATED and enters MM state MM IDLE.

How to handle the old TMSI stored in the UE depends on the mobile identity included in the TRACKING AREA UPDATE ACCEPT message.

-
If the TRACKING AREA UPDATE ACCEPT message contains an IMSI, the UE is not allocated any TMSI, and shall delete any old TMSI accordingly.

-
If the TRACKING AREA UPDATE ACCEPT message contains a TMSI, the UE shall use this TMSI as new temporary identity. The UE shall delete its old TMSI and shall store the new TMSI. In this case, a TRACKING AREA UPDATE COMPLETE message is returned to the network to confirm the received TMSI. 

-
If neither a TMSI nor an IMSI has been included by the network in the TRACKING AREA UPDATE ACCEPT message, the old TMSI, if any is available, shall be kept.

The network receiving a TRACKING AREA UPDATE COMPLETE message stops timer T3450, changes to state EMM-REGISTERED and considers the new TMSI as valid.

9.2.3.2.1.3
Test description

9.2.3.2.1.3.1
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.
-
Cell A (UTRA FDD or UTRA TDD or GSM or CDMA2000).
UE:

None.
Preamble:
-
UE shall be switched OFF (state 1) according to [18] and EPS update status is "EU1: UPDATED".

-
The test USIM contains GUTI-1 and a valid TAI-1 for EPS service, and EPS update status is "EU1: UPDATED".
-
The test USIM contains TMSI-1 and a valid LAI-1 for CS service, and Location update status is " U1: UPDATED".
9.2.3.2.1.3.2
Test procedure sequence

Table 9.2.3.2.1.3.2-1: Main Behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message/PDU/SDU
	
	

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

	1
	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"
	-
	-
	-
	-

	2
	The UE is powered up or switched on.
	-
	-
	-
	-

	3
	The UE transmits ATTACH REQUEST message　with a PDN CONNECTIVITY REQUEST message to request PDN connectivity to the default PDN 
	-->
	ATTACH REQUEST

(EPS attach type = “combined EPS/IMSI attach”,

Old GUTI or IMSI = GUTI-1,

Last visited registered TAI = TAI-1,

Old LAI =LAI-1 (FFS),

TMSI status = “valid TMSI available” (FFS) )
PDN CONNECTIVITY REQUEST
	-
	-

	4
	The SS starts an authentication procedure
	<--
	AUTHENTICATION REQUEST
	-
	-

	5
	The UE responds properly to the authentication procedure
	-->
	AUTHENTICATION RESPONSE
	-
	-

	6
	The SS starts a NAS security mode command procedure to perform NAS integrity protection.
	<--
	SECURITY MODE COMMAND
	-
	-

	7
	The UE responds properly to the NAS security mode command procedure
	-->
	SECURITY MODE COMPLETE
	-
	-

	8
	The SS transmits ATTACH ACCEPT message including a ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message.
EPS Attach result = “combined EPS/IMSI attach”


	<--
	ATTACH ACCEPT

(EPS attach result = “combined EPS/IMSI attach”,

GUTI = GUTI-1,
TAI list = TAI-1 and TAI-2,

LAI =LAI-1,

MS identity = TMSI-1)

ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST
	-
	-

	9
	The UE transmits an ATTACH COMPLETE message including an ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT message.
	-->
	ATTACH COMPLETE

ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT
	-
	-

	10
	The SS releases the RRC connection.
	-
	-
	-
	-

	11
	Set the cell type of cell 1 to the "non-Suitable cell".

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

	12
	Check: Does the UE transmit TRACKING AREA UPDATE REQUEST message to SS in next 30sec?
	-
	-
	1
	F

	13
	Check: Does the test results of CALL generic procedure [18] indicate that the UE is in E-UTRA EMM-REGISTERED state on cell 2 with PagingUE-Identity = S-TMSI1?
	-
	-
	1
	-

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

	14
	Set the cell type of cell 2 to the " non-Suitable cell "

Set the cell type of cell 4 to the " Serving cell"
	-
	-
	-
	-

	15
	Check: Does the UE send a combined TRACKING AREA UPDATE REQUEST message?
	-->
	TRACKING AREA UPDATE REQUEST 

(EPS update type = “combined TA/LA updating“,

GUTI = GUTI-1,

Last visited registered TAI = TAI-2,

Old LAI =LAI-1 (FFS), 

TMSI status = “valid TMSI available” (FFS) )
	2
	P

	16
	The SS starts a NAS security mode command procedure to perform NAS integrity protection.
	<--
	SECURITY MODE COMMAND
	-
	-

	17
	The UE responds properly to the NAS security mode command procedure.
	-->
	SECURITY MODE COMPLETE
	-
	-

	18
	The SS sends TRACKING AREA UPDATE ACCEPT message.

Nota : GUTI present and MS identity not present
	<--
	TRACKING AREA UPDATE ACCEPT 

(EPS update result = “combined TA/LA”,

GUTI = GUTI-2,

TAI list = TAI-4,

LAI =LAI-2,

MS identity = “not present”)
	-
	-

	19
	Check: Does the UE send TRACKING AREA UPDATE COMPLETE message.
	-->
	TRACKING AREA UPDATE COMPLETE
	2,3
	P

	20
	The SS releases the RRC connection.
	-
	-
	-
	-

	21
	Check: Does the test results of CALL generic procedure [18] indicate that the UE is in E-UTRA EMM-REGISTERED state on cell 4 with PagingUE-Identity = S-TMSI2?
	-
	-
	2
	-

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

	22
	Set the cell type of cell 4 to the " non-Suitable cell "

Set the cell type of cell 1 to the " Serving cell"
	-
	-
	-
	-

	23
	Check: Does the UE send a combined TRACKING AREA UPDATE REQUEST message?


	-->
	TRACKING AREA UPDATE REQUEST 

(EPS update type = “combined TA/LA updating“,

GUTI = GUTI-2,

Last visited registered TAI = TAI-4,

Old LAI =LAI-2 (FFS), 

TMSI status = “valid TMSI available” (FFS) )
	2
	P

	24
	The SS starts a NAS security mode command procedure to perform NAS integrity protection.
	<--
	SECURITY MODE COMMAND
	-
	-

	25
	The UE responds properly to the NAS security mode command procedure.
	-->
	SECURITY MODE COMPLETE
	-
	-

	26
	The SS sends TRACKING AREA UPDATE ACCEPT message.

Nota : GUTI not present and MS identity  present
	<--
	TRACKING AREA UPDATE ACCEPT 

(EPS update result = “combined TA/LA”,

GUTI = “not present”,

TAI list = TAI-1,

LAI = “not present” ,

MS identity = TMSI-3)
	-
	-

	27
	Check: Does the UE send TRACKING AREA UPDATE COMPLETE message.
	-->
	TRACKING AREA UPDATE COMPLETE
	2,3
	P

	28
	The SS releases the RRC connection.
	-
	-
	-
	-

	29
	The SS transmits a Paging  message with S-TMSI2 in GUTI-2 (or TMSI-3) for non-EPS service.
	<--
	Paging

( PagingUE-Identity = S-TMSI2 (or TMSI-3(FFS)),

pagingCause = FFS (for non-EPS service) )
	-
	-

	30
	Check: Does the UE initiates a connection on cell A? (FFS)
	-
	-
	2
	P

	31
	The SS releases the connection (FFS).
	-
	-
	-
	-


Editor’s note: The definitions for "Non-Suitable cell", "Suitable neighbour cell" and "Serving cell" are FFS and should be specified in TS36.508.

Note 1:
It is assumed in the test procedure sequence that the UE initially has a valid GUTI. 
Note 2:
NAS security procedures are not checked in this TC.

9.2.3.2.1.3.3 Specific message contents

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

Table 9.2.3.2.1.3.3-1: Message TRACKING AREA UPDATE REQUEST (step 14, Table 9.2.3.2.1.3.2-1)

	Derivation Path: TS 36.508 Table 4.7.2-27

	Information Element
	Value/remark
	Comment
	Condition

	MS network capability
	(FFS)
	Cf TS 24.008 clause 10.5.5.12
	

	  MS network capability value part
	
	
	

	    <GEA1 bits>
	Checked
	
	See PICS

	    <SM capabilities via dedicated channels: bit>
	Not checked
	
	

	    <SM capabilities via GPRS channels: bit>
	Checked
	
	See PICS

	    <UCS2 support: bit>
	Checked
	
	See PICS

	    <SS Screening Indicator: bit string(2)>
	Checked
	
	See PICS

	    <SoLSA Capability : bit>
	Checked
	
	See PICS

	    <Revision level indicator: bit>
	1
	“used by a mobile station supporting R99 or later versions of the protocol”
	

	    <PFC feature mode: bit>
	Checked
	
	See PICS

	    <Extended GEA bits>
	Checked
	
	See PICS

	    < LCS VA capability: bit >
	Checked
	
	See PICS

	    <Spare bits>;
	Not checked
	
	

	EPS update type
	001
	“combined TA/LA updating” 

- The combined EPS attach procedure is used by a CS fallback capable UE to attach for both EPS and non-EPS services.
	

	Spare half octet
	0000
	
	

	Old GUTI
	GUTI-1
	Old GUTI is included by UE if if valid, IMSI otherwise.
	

	NAS key set identifierASME
	FFS
	
	

	NAS key set identifierSGSN
	FFS
	
	

	Last visited registered TAI
	TAI-2
	If available, the last TAI is included by UE and will be used to establish a good list of TAIs in subsequent ATTACH ACCEPT message.
	

	EPS bearer context status
	Not checked
	
	

	Old P-TMSI signature
	Not present
	
	

	NonceUE
	FFS
	
	

	Old LAI (FFS)
	LAI-1
	
	

	TMSI status (FFS)
	1
	“valid TMSI available”
	


Table 9.2.3.2.1.3.3-2: Message TRACKING AREA UPDATE ACCEPT (step 17, Table 9.2.3.2.1.3.2-1)

	Derivation Path: TS 36.508 Table 4.7.2-24

	Information Element
	Value/remark
	Comment
	Condition

	EPS update result
	001
	“combined TA/LA”

SS accepts Combined TAU for EPS services only.
	

	Spare half octet
	0000
	
	

	T3412 value
	Not present
	
	

	GUTI
	GUTI-2
	This IE may be included to assign a new GUTI
	

	TAI list
	
	
	

	  Length of tracking area identity list contents
	00001000
	8 octets
	

	  Number of elements
	000001
	1 element
	

	  Type of list
	000
	One PLMN with non-consecutive TACs
	

	  Partial tracking area identity list 
	PLMN = PLMN1

TAC 1 = TAC-4

	TAI-4
	

	EPS bearer context status
	Same value as in TRACKING AREA UPDATE REQUEST message
	
	

	ISR indication
	FFS
	
	

	LAI
	LAI-2
	
	This IE is optional.

	MS identity
	Not Present 


	SS doesn’t provide TMSI 
	 This IE is optional.

	T3402 value
	Not present
	
	

	Equivalent PLMNs
	Not present
	
	

	EMM cause (FFS)
	Not present
	
	This IE is optional.


<End of modified section>
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