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Introduction

For the test case in TS34.123, section 9.4.2.4, we have found that UE implemented in accordance with core specifications will fail to meet the test requirements using the existing test procedure.

This document examines the related core specifications, and proposes a change to the test case.

The test case 9.4.2.4 (procedure 2 and 4) verifies the UE behaviour when the network rejects a location updating from the UE.

In section 2.1, we analyse the core specifications for UE requirements relevant for the test case.

In section 2.2, we examine the test procedure 2 of test case 9.4.2.4.

In section 2.3, we examine the test procedure 4 of test case 9.4.2.4.

2. Discussion

2.1 Examining core specifications on UE behaviour at LR reject following PLMN/cell selection

At switch on, the UE selects the registered PLMN or equivalent PLMN (if it is available) using all access technologies that the MS is capable of and if necessary attempts to perform a Location Registration [23.122].

In case the registration is rejected, the actions to be taken by UE depend on the reject cause. The following is cut from {24.008]:

4.4.4.7
Location updating not accepted by the network

If the location updating cannot be accepted the network sends a LOCATION UPDATING REJECT message to the mobile station. The mobile station receiving a LOCATION UPDATING REJECT message shall stop the timer T3210, store the reject cause, start T3240, enter state LOCATION UPDATING REJECTED await the release of the RR connection triggered by the network, and for all causes except #12, #14 and #15 deletes the list of "equivalent PLMNs".

Upon the release of the RR connection the mobile station shall take the following actions depending on the stored reject cause:
# 2:
(IMSI unknown in HLR);

# 3:
(Illegal MS); or

# 6:
(Illegal ME).


The mobile station shall set the update status to ROAMING NOT ALLOWED (and store it in the SIM/USIM according to subclause 4.1.2.2), and delete any TMSI, stored LAI and ciphering key sequence number and shall consider the SIM/USIM as invalid for non-GPRS services until switch-off or the SIM/USIM is removed.

# 11:
(PLMN not allowed);


The mobile station shall delete any LAI, TMSI and ciphering key sequence number stored in the SIM/USIM, reset the attempt counter, set the update status to ROAMING NOT ALLOWED (and store it in the SIM/USIM according to subclause 4.1.2.2). The mobile station shall store the PLMN identity in the "forbidden PLMN list".


The MS shall perform a PLMN selection when back to the MM IDLE state according to 3GPP TS 23.122 [14].

# 12:
(Location Area not allowed);


The mobile station shall delete any LAI, TMSI and ciphering key sequence number stored in the SIM/USIM, reset the attempt counter, set the update status to ROAMING NOT ALLOWED (and store it in the SIM/USIM according to subclause 4.1.2.2). 

 
The mobile station shall store the LAI in the list of "forbidden location areas for regional provision of service". 

 
The MS shall perform a cell selection when back to the MM IDLE state according to 3GPP TS 43.022 [82] and 3GPP TS 25.304.

# 13:
(Roaming not allowed in this location area).

 
The mobile station shall reset the attempt counter, set the update status to ROAMING NOT ALLOWED (and store it in the SIM/USIM according to clause 4.1.2.2). 

 
The mobile station shall store the LAI in the list of "forbidden location areas for roaming".

 
The mobile station shall perform a PLMN selection instead of a cell selection when back to the MM IDLE state according to 3GPP TS 23.122 [14].
# 15:
(No Suitable Cells In Location Area).

 
The mobile station shall reset the attempt counter, set the update status to ROAMING NOT ALLOWED (and store it in the SIM/USIM according to clause 4.1.2.2).


The mobile station shall store the LAI in the list of "forbidden location areas for roaming".

 
The mobile station shall search for a suitable cell in another location area in the same PLMN according to 3GPP TS 43.022 [82] and 3GPP TS 25.304.

Other values are considered as abnormal cases and the specification of the mobile station behaviour in those cases is given in subclause 4.4.4.9.

In the case of reject cause #13 (Roaming not allowed in this location area), UE shall according to above perform a PLMN selection. [TS25.304] specifies the UE requirements related to PLMN selection:

5.1.2
Support for PLMN Selection

5.1.2.1
General

On request of the NAS the AS should perform a search for available PLMNs and report them to NAS.

5.1.2.2
UTRA case

The UE shall scan all RF channels in the UTRA bands according to its capabilities to find available PLMNs. On each carrier, the UE shall search for the strongest cell and read its system information, in order to find out which PLMN the cell belongs to. If the UE can read the PLMN identity, the found PLMN shall be reported to the NAS as a high quality PLMN (but without the RSCP value), provided that the following high quality criterion is fulfilled:

1.
For an FDD cell, the measured primary CPICH RSCP value shall be greater than or equal to -95 dBm.

2.
For a TDD cell, the measured P-CCPCH RSCP shall be greater than or equal to -84 dBm.

Found PLMNs that do not satisfy the high quality criterion, but for which the UE has been able to read the PLMN identities are reported to the NAS together with the CPICH RSCP value for UTRA FDD cells and P-CCPCH RSCP for UTRA TDD cells.

The search for PLMNs on the rest of the carriers may be stopped on request of the NAS. The UE may optimise this search by using stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from previously received measurement control information elements.
Once the UE has selected a PLMN, the cell selection procedure shall be performed in order to select a suitable cell of that PLMN to camp on.
According to the yellow-marked text above, UE is during PLMN selection only required to search for the strongest cell of each carrier and read its system information (to check PLMN identity).

The following section from [TS25.304] gives an overview of Cell selection, which is triggered as soon as NAS has selected a PLMN.

5.2.2.1
Cell Selection process overview

Whenever a PLMN has been selected by NAS, the UE shall attempt to find a suitable cell to camp on.

The NAS may control the cell selection by:

-
providing information on RAT(s) associated with the selected PLMN;

-
maintaining lists of forbidden registration areas;

-
providing a list of equivalent PLMNs;

One or several RATs may be associated with the selected PLMN. In [5] it is specified which RAT a UE shall select to search for a suitable cell of the selected PLMN.

The AS shall attempt to find a suitable cell to camp on as specified in clause 5.2.3.
If a suitable cell is found, the UE shall select this cell to camp on, and report this event to NAS so that the necessary NAS registration procedures can be performed. When the registration is successful, the UE enters in state Camped normally in order to obtain normal service.
If the UE is unable to find any suitable cell of selected PLMN the UE shall enter the Any cell selection state.
And the following section in [TS25.304] specifies the UE requirements on Cell selection:

5.2.3
Cell Selection Process

5.2.3.1
UTRA case

5.2.3.1.1
Description

The UE shall use one of the following two search procedures:

a)
Initial Cell Selection


This procedure requires no prior knowledge of which RF channels are UTRA carriers. The UE shall scan all RF channels in the UTRA bands according to its capabilities to find a suitable cell of the selected PLMN. On each carrier, the UE need only search for the strongest cell. Once a suitable cell is found this cell shall be selected.

b)
Stored Information Cell Selection


This procedure requires stored information of carrier frequencies and optionally also information on cell parameters, e.g. scrambling codes, from previously received measurement control information elements. Once the UE has found a suitable cell for the selected PLMN the UE shall select it. If no suitable cell of the selected PLMN is found the Initial cell selection procedure shall be started.
Above, we find that UE is required to search all RF channels, and on each carrier only search for the strongest cell. It is also indicated that UE may optionally use information previously received at network contacts. But no details is specifies on the use of such information. In particular, it is not specified that UE shall examine and re-select to a “non-strongest” cell on a frequency, in case the strongest cell is not suitable, but the “non-strongest” cell is “suitable”. In such case, both cell re-selection criteria and fundamental WCDMA principles of not using the optimal cell on a frequency are violated. UE transmissions in this cell will cause interference in the strongest cell.
Conclusion:

Core specifications require that UE at PLMN/cell selection examines the strongest cell of a carrier. There are no requirements that UE shall be able to select a “non-strongest” cell on a carrier, in case the strongest cell is not suitable. 

2.2 Examining test case 9.4.2.4, procedure 2
The test case in TS34.123 section 9.4.2.4, procedure 2, is currently designed such that a UE compliant to core specification requirements will not pass the test. 

In Test Procedure 2, step 9, the test procedure assumes that UE shall perform a registration procedure in Cell B. Cell B uses the same frequency, but with 10dB lower signal strength than Cell A (where UE registration was rejected in step 6 of the test case). It seems the test procedure assumes that UE (at rejected registration) triggers cell (re-)selection to use a non-best cell on this frequency. As shown in the analysis in section 2.1, this particular UE behavior is not required in core specifications. 

Additionally, in a real network, this UE behavior would increase the interference level, which is against fundamental WCDMA principles. 

2.3 Examining test case 9.4.2.4, procedure 4
The test case in TS34.123 section 9.4.2.4, procedure 4, is currently designed such that a UE compliant to core specification requirements will not pass the test. 

In Test Procedure 4, step 18, the test procedure assumes that UE shall perform a registration procedure in Cell C, belonging to HPLMN. If all cells use the same frequency, with cell C being the weakest, it seems the test procedure assumes that UE (at rejected registration) triggers cell (re-)selection to use a non-best cell on this frequency. As shown in the analysis in section 2.1, this particular UE behavior is not required in core specifications. 

Additionally, in a real network, this UE behavior would increase the interference level, which is against fundamental WCDMA principles. 

3. Conclusion and proposal

In this document, we have analyzed the core specification requirements applicable for the test case in TS34.123, section 9.4.2.4. 

Our conclusion is that core specifications do not require the specific UE behavior that the test case 9.4.2.4, procedures 2 and 4, currently assume.

 To allow that the test can be passed by a standard-compliant UE, we propose that the Test procedures 2 and 4 are changed such that UE is not required to re-select to a “non-strongest” cell on a frequency.  

Attached CR presents our proposed corrections to test case 9.4.2.4 

4. References

[25.304]


3GPP TS 25.304 V5.8.0

[24.008]


3GPP TS 24.008 V5.13.0

[34.123]


3GPP TS 34.123-1 V6.0.0

3GPP TSG-RAN WG5 Meeting#29 
Tdoc (
R5-05xxxx
Seoul, Korea, 7-11 Nov 2005
	CR-Form-v7.1

	CHANGE REQUEST

	

	(

	34.123-1
	CR
	CRNum
	(

rev
	-
	(

Current version:
	6.0.0
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	x
	Radio Access Network
	
	Core Network
	


	

	Title:
(

	Correction of MM test case 9.4.2.4 

	
	

	Source:
(

	Ericsson, Motorola, Nokia

	
	

	Work item code:
(

	TEI
	
	Date: (

	31/10/2005

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-6

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Ph2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)

     Rel-7
(Release 7)



	
	

	Reason for change:
(

	In Test Procedure 2, step 9, the test procedure assumes that UE shall perform a registration procedure in Cell B. Cell B uses the same frequency, but with 10dB lower signal strength than Cell A (where UE registration was rejected in step 6 of the test case). It seems the test procedure assumes that UE trigger cell (re)selection and use a “non-strongest” cell on this frequency. However, core specifications do not require that UE (at PLMN/cell selection following a rejected registration) shall be able to (re-)select a “non-strongest” cell on a carrier. 

In Test Procedure 4, it is stated that the cells A, B and C “...should differ in signal strength by 10 dB with cell A being the strongest and cell C the weakest”. But it is not clear if the cells A, B and C use the same or different frequencies. If they were using the same frequency, the test procedure seems to assume that UE, at rejected registration, trigger cell (re)selection and use a “non-strongest” cell (Cell C) on this frequency. However, core specifications do not require that UE (at PLMN/cell selection following a rejected registration) shall be able to (re-)select a “non-strongest” cell on a carrier.

	
	

	Summary of change:
(

	In Test Procedure 2, Step 8, the signal levels of Cell A and Cell B are changed such Cell B becomes the "strongest" cell on the frequency. The emergency call in step 22 is expected in Cell B because of the changed signal levels in step 8.
Test Procedure 4 is changed such that Cell A and Cell B uses one frequency, Cell C uses another frequency (by adding a reference to existing definitions in TS34.108).

RRC messages are deleted from the tables in Expected sequence.

	
	

	Consequences if 
(

not approved:
	Standard-compliant UE will not pass the test.



	
	

	Clauses affected:
(

	9.4.2.4

	
	

	
	Y
	N
	
	

	Other specs
(

	
	X
	 Other core specifications
(

	

	affected:
	Y
	
	 Test specifications
	34.123-3

	
	
	X
	 O&M Specifications
	

	
	

	Other comments:
(

	


How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.

9.4.2.4
Location updating / rejected / roaming not allowed in this location area

9.4.2.4.1
Definition

9.4.2.4.2
Conformance requirement

1)
If the network rejects a location updating from the UE with the cause "Roaming not allowed in this location area" the UE shall:

1.1
not perform periodic updating;

1.2
void;

1.3
reject any request from CM entity for MM connection other than for emergency call;

1.4
not perform IMSI detach.

2)
If the network rejects a location updating from the UE with the cause "Roaming not allowed in this location area" the UE shall:

2.1
perform normal location updating when a new location area is entered;

2.2
accept a request for an emergency call, if it supports emergency speech call, by sending a RRC CONNECTION Request message with the establishment cause set to "emergency call";

2.3
periodically search for its HPLMN.

3)
The UE shall reset the list of "Forbidden location areas for roaming" when it is switched off or has its power source removed or when the USIM is removed.

4)
The UE shall contain a list of "forbidden location areas for roaming". The location area identification received on the BCCH that triggered the location updating request shall be added to the suitable list whenever a LOCATION UPDATE REJECT message is received with the cause "Roaming not allowed in this location area". The lists shall accommodate each 10 or more location area identifications.

Reference(s)

TS 24.008 clause 4.4.4.7.

9.4.2.4.3
Test purposes

Test purpose 1


To test that on receipt of a rejection using the Roaming cause code, the UE ceases trying to update on that cell, that this situation continues for at least one periodic location interval period, and that the corresponding list is re-set by switching off the UE or removing its power source.

Test purpose 2


To test that if no cell is available, the UE rejects a request from CM entity other than for emergency calls.

Test purpose 3


To test that at least 6 entries can be held in the list of "forbidden location areas for roaming" (the requirement in is to store at least 10 entries. This is not fully tested by the third procedure).

Test purpose 4


To test that if a cell of the Home PLMN is available then the UE returns to it in preference to any other available cell.

Test purpose 5


To test that if the USIM is removed the list of "forbidden location areas for roaming" is cleared.

9.4.2.4.4
Method of test

Initial conditions

The initial conditions shall be met before each of the different procedures.

-
System Simulator:

-
for procedures 1, 2, 3 and 5: Two cells A and B, belonging to different location areas of the same PLMN with LAI a and b. The MCC of that PLMN is the same as that of the HPLMN. The MNC of that PLMN is different from that of the HPLMN;

-
for procedure 4: three cells A, B, C of the same PLMN which is not the HPLMN with 3 different location area codes. 
-
IMSI attach/detach is allowed in every cell;

-
the T3212 time-out value is 1/10 hour in every cell,

-
for procedure 2 Sintrasearch values for cells A and B are 20 dB.

-
User Equipment:

-
procedures 1, 2, 3 and 5: The UE has valid TMSI, CKSN and CK, IK. It is "idle updated" on cell B;

-
procedure 4: The UE has valid TMSI, CKSN and CK, IK. It is "idle updated" on cell A;

-
the list of "forbidden location areas for roaming" shall be empty (this may be achieved by either removing the USIM or switching the UE OFF then ON or removing the UE power source depending on ICS).

Related ICS/IXIT statement(s)

USIM removal possible while UE is powered Yes/No.

Switch off on button Yes/No.

Support of emergency speech call Yes/No.

Method to clear the list of location areas for roaming periodically.

The UE is automatically in automatic mode after switch on Yes/No.

9.4.2.4.4.1
Test Procedures

Proc 1
Test procedure 1
-
The SS rejects a normal location updating with the cause value "Roaming not allowed in this location area". The RRC CONNECTION is released. The SS checks that the UE does not perform periodic location updating procedure. The UE is turned off and then on. The SS checks that the UE performs location updating on the cell on which its location update request had been rejected (this checks that the LA is not the forbidden list after switch on). This procedure is performed another time but the deletion of the list is checked while removing the USIM (instead of turning off the UE).

Proc 2
Test procedure 2

-
The SS rejects a normal location updating with the cause value "Roaming not allowed in this location area". The RRC CONNECTION is released. The SS checks that the UE rejects a request from CM entity but supports an emergency call.

Proc 3
Test procedure 3

-
The SS rejects a normal location updating with the cause value "Roaming not allowed in this location area". This is done for 6 different location areas. Then the SS checks that the UE does not attempt to begin a location updating procedure on the non-allowed location areas.

Proc 4
Test procedure 4

-
The SS accepts a periodic location updating on a cell not belonging to the HPLMN. Then when the UE attempts to perform a periodic location updating to this cell, the SS rejects this location updating with the cause value "Roaming not allowed in this location area". Two cells are then available, one belonging to the HPLMN. It is checked that the UE returns to its HPLMN.

Proc 5
Test procedure 5

If USIM removal is possible while UE is powered:

-
The SS rejects a normal location updating with the cause value "Roaming not allowed in this location area". The RRC CONNECTION is released. The SS checks that the UE does not perform periodic location updating procedure. The USIM is removed and inserted in the UE. The SS checks that the UE performs location updating on the cell on which its location update request had been rejected (this checks that the LA is not the forbidden list after switch on).

Different types of UE may use different methods to periodically clear the list of forbidden areas (e.g. every day at 12am) for roaming. If the list is cleared while the test is being run, it may be necessary to re-run the test.

Expected sequence

The following procedure is used during the test:

-
change_LAI (x):

-
the purpose of this procedure is to change the value of Location Area Identifier of cell x;

-
the Location Area Identifier of cell x shall be changed. The code shall be chosen arbitrarily but shall be different from any previously used in this procedure. The code shall have the same MCC as the Home PLMN and shall not have the same MNC as the Home PLMN.

Procedure 1

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

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

	1
	SS
	
	Set the cell type of cell A to the "Serving cell".

Set the cell type of cell B to the "non-suitable cell".

(see note).

	2
	SS
	
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Registration". 

If PS mode: a ROUTING AREA UPDATE REQUEST should be rejected with the same cause as used in the LOCATION UPDATING REJECT.

	3
	
	Void
	

	4
	
	Void
	

	5
	(
	LOCATION UPDATING REQUEST
	Location Updating Type = normal.

	6
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	7
	SS
	
	The SS releases the RRC connection

	8
	
	Void
	

	9
	SS
	
	The SS waits at least 7 minutes for a possible location updating.

	10
	UE
	
	The UE shall not initiate an RRC connection establishment on cell A or on cell B.

	11
	UE
	
	If possible (see ICS) the UE is switched off. Otherwise if possible the power is removed.

	12
	UE
	
	Depending on what has been performed in step 11 the UE is brought back to operation and placed in an automatic mode. 

The subsequent GMM attach should be rejected if received in the PS mode.

	13
	SS
	
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Registration".

	14
	
	Void
	

	15
	
	Void
	

	16
	(
	LOCATION UPDATING REQUEST
	Location Updating Type = normal.

	16a
	SS
	
	The SS starts integrity protection.

	17
	(
	LOCATION UPDATING ACCEPT
	"Mobile Identity" not IE included.

	18
	SS
	
	The SS releases the RRC connection.

	19
	
	Void
	

	NOTE:
The definitions for "Serving cell" and "non-suitable cell" are specified in TS 34.108 clause 6.1 "Reference Radio Conditions for signalling test cases only".


Procedure 2

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

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

	1
	SS
	
	Set the cell type of cell A to the "Serving cell".

Set the cell type of cell B to the "Suitable neighbour cell".

(see note).

	2
	SS
	
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Registration".

This message is sent on cell A. 

If PS mode: a ROUTING AREA UPDATE REQUEST should be rejected with the same cause as used in the LOCATION UPDATING REJECT.

	3
	
	Void
	

	4
	
	Void
	

	5
	(
	LOCATION UPDATING REQUEST
	

	6
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	7
	SS
	
	The SS releases the RRC connection.

	8
	SS
	
	Set the cell type of cell B to the "Serving cell".

Set the cell type of cell A to the "Suitable neighbour intra-frequency cell".

(see note).

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

	9
	SS
	
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Registration".
 If PS mode: a ROUTING AREA UPDATE REQUEST should be rejected with the same cause as used in the LOCATION UPDATING REJECT.

	10
	
	Void
	

	11
	
	Void
	

	12
	(
	LOCATION UPDATING REQUEST
	

	13
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	14
	SS
	
	The SS releases the RRC connection.

	15
	
	Void
	

	16
	SS
	
	The SS waits for a possible location updating procedure on both cells A and B for 2 minutes.

	17
	UE
	
	The UE shall not initiate an RRC connection establishment on cell A or on cell B within 2 minutes after the end of step 15.

	18
	
	Void
	

	19
	
	Void
	

	20
	UE
	
	A MO CM connection is attempted.

	21
	UE
	
	The UE shall not initiate an RRC connection establishment on cell A or on cell B. This is checked during 30 s.

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

Steps 22 to 31 are performed if the UE supports emergency speech call.

	22
	UE
	
	An emergency call is attempted.

	23
	SS
	
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Emergency Call".

	24
	
	Void
	

	25
	
	Void
	

	26
	(
	CM SERVICE REQUEST
	"CM service type": Emergency call establishment.

	27
	(
	CM SERVICE ACCEPT
	

	28
	(
	EMERGENCY SETUP
	

	29
	(
	RELEASE COMPLETE
	"Cause" = unassigned number.

	30
	SS
	
	The SS releases the RRC connection.

	31
	
	Void
	

	NOTE:
The definitions for "Serving cell" and "Suitable neighbour intra-frequency cell" are specified in TS 34.108 clause 6.1 "Reference Radio Conditions for signalling test cases only".


Procedure 3

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	The following messages are sent and shall be received on cell A 

	1
	SS
	
	Set the cell type of cell A to the "Serving cell".

Set the cell type of cell B to the "Suitable neighbour cell".

(see note)

	2
	
	Void
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to “Registration”. 

If PS mode: a ROUTING AREA UPDATE REQUEST should be rejected with the same cause as used in the LOCATION UPDATING REJECT.

	3
	
	Void
	

	4
	
	
Void 
	

	5
	(
	LOCATION UPDATING REQUEST
	

	6
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	7
	
	Void
	The SS releases the RRC connection

	8
	
	
Void 
	

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

	9
	
	Void
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to “Registration”. 

If PS mode: a ROUTING AREA UPDATE REQUEST should be rejected with the same cause as used in the LOCATION UPDATING REJECT.

	10
	
	Void
	

	11
	
	
Void 
	

	12
	(
	LOCATION UPDATING REQUEST
	

	13
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	14
	
	Void
	The SS releases the RRC connection

	15
	
	
Void 
	

	16
	SS
	
	Change_LAI (A) within 5 s after step 13.

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

	17
	
	Void
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST is set to “Registration”. 

If PS mode: a ROUTING AREA UPDATE REQUEST should be rejected with the same cause as used in the LOCATION UPDATING REJECT.

	18
	
	Void
	

	19
	
	
Void 
	

	20
	(
	LOCATION UPDATING REQUEST
	

	21
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	22
	
	Void
	The SS releases the RRC 

	23
	
	
Void 
	

	24
	SS
	
	Change_LAI (B) within 5 s after step 21.

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

	25
	
	Void
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to “Registration”. 
If PS mode: a ROUTING AREA UPDATE REQUEST should be rejected with the same cause as used in the LOCATION UPDATING REJECT.

	26
	
	Void
	

	27
	
	
Void 
	

	28
	(
	LOCATION UPDATING REQUEST
	

	29
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	30
	
	Void
	The SS releases the RRC connection. 

	31
	
	
Void 
	

	32
	SS
	
	Change_LAI (A) within 5 s after step 29.

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

	33
	
	Void
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to “Registration”. 

If PS mode: a ROUTING AREA UPDATE REQUEST should be rejected with the same cause as used in the LOCATION UPDATING REJECT.

	34
	
	Void
	

	35
	
	
Void 
	

	36
	(
	LOCATION UPDATING REQUEST
	

	37
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	38
	
	Void
	The SS releases the RRC connection

	39
	
	
Void 
	

	40
	SS
	
	Change_LAI (B) within 5 s after step 37.

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

	41
	
	Void
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to “Registration”. 

If PS mode: a ROUTING AREA UPDATE REQUEST should be rejected with the same cause as used in the LOCATION UPDATING REJECT.

	42
	
	Void
	

	43
	
	
Void 
	

	44
	(
	LOCATION UPDATING REQUEST
	

	45
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	46
	
	Void
	The SS releases the RRC connection

	47
	
	
Void 
	

	48
	SS
	
	The SS waits for a possible location updating procedure on both cells A and B for 7 minutes.

	49
	UE
	
	The UE shall not initiate an RRC connection establishment on cell A or on cell B within 7 minutes after the end of step 47.

	NOTE:
The definitions for "Serving cell" and "Suitable neighbour cell" are specified in TS 34.108 clause 6.1 "Reference Radio Conditions for signalling test cases only".


Procedure 4

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

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

	1
	SS
	
	Set the cell type of cell A to the "Serving cell".

Set the cell type of cell B to the "Suitable neighbour intra-frequency cell".

 Set the cell type of cell C to the "Suitable neighbour inter-frequency cell".

 (see note).
The SS waits for a periodic location updating procedure on cell A for T3212 minutes after the initial conditions have been established.

	2
	
	Void
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to “Registration”.

	3
	
	Void
	

	4
	
	
Void 
	

	5
	(
	LOCATION UPDATING REQUEST
	Location Updating Type = periodic.

	6
	(
	LOCATION UPDATING ACCEPT
	"Mobile Identity" not IE included.

	7
	
	Void
	The SS releases the RRC connection

	8
	
	
Void 
	

	9
	SS
	
	The location area identity of cell C shall be changed to that of a location area in the Home PLMN.

	10
	SS
	
	The SS waits for a periodic location updating procedure on cell A for T3212 minutes. 



	11
	
	Void
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to “Registration”. 

This message is sent on cell A within T3212 minutes after the end of step 7.

	12
	
	Void
	

	13
	
	
Void 
	

	14
	(
	LOCATION UPDATING REQUEST
	"Location updating type" = periodic.

	15
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	16
	
	Void
	The SS releases the RRC connection

	17
	
	
Void 
	

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

	18
	
	Void
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to “Registration”. 
If PS mode: a ROUTING AREA UPDATE REQUEST should be accepted.

	19
	
	Void
	

	20
	
	Void 
	

	21
	(
	LOCATION UPDATING REQUEST
	"Location updating type" = normal.

	21a
	SS
	
	The SS starts integrity protection.

	22
	(
	LOCATION UPDATING ACCEPT
	"Mobile Identity" not IE included.

	23
	
	Void
	The SS releases the RRC connection

	24
	
	
Void 
	

	NOTE:
The definitions for "Serving cell", "Suitable neighbour intra-frequency cell" and "Suitable neighbour inter-frequency cell" are specified in TS 34.108 clause 6.1 "Reference Radio Conditions for signalling test cases only".


Procedure 5

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

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

	1
	SS
	
	Set the cell type of cell A to the "Serving cell".

Set the cell type of cell B to the "non-suitable cell".

(see note)

	2
	SS
	
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Registration".

If PS mode: a ROUTING AREA UPDATE REQUEST should be rejected with the same cause as used in the LOCATION UPDATING REJECT.

	3
	
	Void
	

	4
	
	Void
	

	5
	(
	LOCATION UPDATING REQUEST
	

	6
	(
	LOCATION UPDATING REJECT
	"Reject cause" IE is "Roaming not allowed in this location area".

	7
	
	
	The SS releases the RRC connection.

	8
	
	Void
	

	9
	SS
	
	The SS waits at least 7 minutes for a possible location updating.

	10
	UE
	
	The UE shall not initiate an RRC connection establishment on cell A or on cell B.

	11
	UE
	
	The USIM is removed.

	12
	UE
	
	The USIM is inserted into the ME. 

The subsequent GMM attach should be rejected if received in the PS mode.

	13
	SS
	
	The SS verifies that the IE "Establishment cause" in the received RRC CONNECTION REQUEST message is set to "Registration".

	14
	
	Void
	

	15
	
	Void
	

	16
	(
	LOCATION UPDATING REQUEST
	Location Updating Type = normal.

	16a
	(
	AUTHENTICATION REQUEST
	

	16b
	(
	AUTHENTICATION RESPONSE
	

	16c
	SS
	
	The SS starts integrity protection.

	17
	(
	LOCATION UPDATING ACCEPT
	"Mobile Identity" not IE included.

	18
	SS
	
	The SS releases the RRC connection.

	19
	
	Void
	

	NOTE:
The definitions for "Serving cell" and "non-suitable cell" are specified in TS 34.108 clause 6.1 "Reference Radio Conditions for signalling test cases only".


Specific message contents

None.

9.4.2.4.5
Test requirement

1)
1.1
At step 10 in Procedure 1 the UE shall not perform periodic updating. 

1.2
Void.
1.3
At step 21 in procedure 2 the UE shall not initiate an RRC connection establishment.
1.4
After step 13 in Procedure 5 the UE shall perform location updating (at step 16; not perform IMSI detach).

2)
2.1
After step 9 in Procedure 2 the UE perform normal location updating (at step 12).
2.2
At step 23 in Procedure 2 the UE shall initiate a RRC CONNECTION REQUEST message with the establishment cause set to "Emergency call";

2.3
After step 14 in Procedure 4 the UE shall attempt to location updating with location updating type "periodic" (at step 21: UE returns to HPLMN in preference to any other available cell).

3)
After step 12 in Procedure 5 the UE shall perform location updating (at step 16) when the USIM is removed.

4)
At step 49 in Procedure 3 the UE shall not attempt to begin a location updating procedure.
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