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8.3.7
Inter-system hard handover from UTRAN to GSM

Clauses 8.3.7 contains test procedures to be used for executing Inter-system Handover from UTRAN to GSM tests. Table 8.3.7‑1 contains a summary of the different combinations of parameters being tested, together with a reference to the appropriate generic test procedure. If a test uses a parameter which the UE under test does not support, the test shall be skipped. Test cases in this clause are applicable only to the UE supporting both UTRAN and GSM. The test TEST USIM shall support service 27 to carry out these test cases.

Table 8.3.7-1

	From
	To
	State 

of call
	Ref. clause
	Exec counter
	Remark

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM AMR
	U10
	8.3.7.1
	1
	call active state

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM EFR
	U10
	8.3.7.1
	2
	call active state

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR
	U10
	8.3.7.1
	3
	call active state

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM HR
	U10
	8.3.7.1
	4
	call active state

	UTRAN

(Streaming/unknown/

uplink:14.4 DL:14.4 kbps/CS RAB +

uplink:3.4 DL:3.4 kbps SRBS)
	GSM

14.4 kbps CS data
	U10
	8.3.7.2
	1
	Same data rate

	UTRAN

(Streaming/unknown/

uplink:28.8 DL:28.8 kbps/CS RAB +
uplink:3.4 DL:3.4 kbps SRBS)
	GSM

28.8 kbps CS data
	U10
	8.3.7.2
	2
	Same data rate

	UTRAN

(Streaming/unknown/
uplink:57.6 DL:57.6 kbps/CS RAB +
uplink:3.4 DL:3.4 kbps SRBS)
	GSM

57.6 kbps CS data
	U10
	8.3.7.2
	3
	Same data rate

	UTRAN

(Streaming/unknown/

uplink:28.8 DL:28.8 kbps/CS RAB + interactive/ background UL: 32kbps, DL: 32 kbps* +
uplink:3.4 DL:3.4 kbps SRBS)
	GSM

14.4 kbps CS data
	U10
	8.3.7.3
	1
	Data rate down grading

	UTRAN

(Streaming/unknown/
uplink:57.6 DL:57.6 kbps/CS RAB + interactive/ background UL: 32kbps, DL: 32 kbps* + 
uplink:3.4 DL:3.4 kbps SRBS)
	GSM

14.4 kbps CS data
	U10
	8.3.7.3
	2
	Data rate down grading

	UTRAN

(Streaming/unknown/
uplink:57.6 DL:57.6 kbps/CS RAB + interactive/ background UL: 32kbps, DL: 32 kbps* +
uplink:3.4 DL:3.4 kbps SRBS)
	GSM

28.8 kbps CS data
	U10
	8.3.7.3
	3
	Data rate down grading

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR
	U1
	8.3.7.4
	1
	During call establishment

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR 
	U10
	8.3.7.5
	1
	failure case

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR 
	U10
	8.3.7.6
	1
	failure case

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR 
	U10
	8.3.7.7
	1
	failure case

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR 
	U10
	8.3.7.8
	1
	failure case

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR 
	U10
	8.3.7.9
	1
	failure case

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR 
	U10
	8.3.7.10
	1
	failure case

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR 
	U10
	8.3.7.11
	1
	failure case

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR 
	U10
	8.3.7.12
	1
	failure case

	UTRAN AMR

(conversational/speech/

uplink:12.2 DL:12.2 kbps/CS RAB +

uplink:3.4 DL3.4 kbps SRBS)
	GSM FR
	U1
	8.3.7.13
	1
	call  under establishment


NB *) The PS part is only applicable for UE supporting CS+PS service.
8.3.7.1
Inter system handover from UTRAN/To GSM/Speech/Success 

8.3.7.1.1
Definition

8.3.7.1.2
Conformance requirement

The UE shall be able to receive a HANDOVER FROM UTRAN COMMAND message and perform an inter-RAT handover, even if no prior UE measurements have been performed on the target cell.
The UE shall:

1>
establish the connection to the target radio access technology, by using the contents of the IE "Inter-RAT message". This IE contains a message specified in another standard, as indicated by the IE "System type", and carries information about the candidate/ target cell identifier(s) and radio parameters relevant for the target radio access technology. The correspondence between the value of the IE "System type", the standard to apply and the message contained within IE "Inter RAT message" is shown in the following:

	Value of the IE "System type"
	Standard to apply
	Inter RAT Message

	GSM
	GSM TS 04.18, version 8.5.0 or later
	HANDOVER COMMAND

	cdma2000
	TIA/EIA/IS-2000 or later, TIA/EIA/IS-833 or later, TIA/EIQ/IS-834 or later
	


1>
if the IE "System type" has the value "GSM":

2>
if the IE "Frequency band" has the value "GSM /DCS 1800 band used":

3>
set the BAND_INDICATOR [45] to "ARFCN indicates 1800 band".

2>
if the IE "Frequency band" has the value " GSM /PCS 1900 band used":

3>
set the BAND_INDICATOR [45] to "ARFCN indicates 1900 band".

1>
apply the "Inter RAT Message" according to the "standard to apply" in the table above.

1>
if the IE "RAB information List" is included in the HANDOVER FROM UTRAN COMMAND message:

2>
if the IE "RAB information List" includes one IE "RAB Info" with the IE "CN domain Identity" set to "CS domain":

3>
connect upper layer entities corresponding to the indicated CS domain RAB to the radio resources indicated in the inter-RAT message.

NOTE:
In this version of the specification the maximum number of CS domain RABs which may be included in the IE "RAB information List" is limited to 1.

NOTE:
Requirements concerning the establishment of the radio connection towards the other radio access technology and the signalling procedure are outside the scope of this specification.

Upon successfully completing the handover, the UE shall:

1>
if the USIM is present:

2>
store the current START value for every CN domain in the USIM [50];

2>
if the "START" stored in the USIM [50] for a CN domain is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

3>
delete the ciphering and integrity keys that are stored in the USIM for that CN domain;

3>
inform the deletion of these keys to upper layers.

1>
if the SIM is present:

2>
store the current START value for every CN domain in the UE;

2>
if the "START" stored in the UE for a CN domain is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

3>
delete the ciphering and integrity keys that are stored in the SIM for that CN domain;

3>
inform the deletion of these keys to upper layers.

1>
if there are any NAS messages with the IE "CN domain identity" set to "CS domain" for which the successful delivery of the INITIAL DIRECT TRANSFER message or UPLINK DIRECT TRANSFER message on signalling radio bearer RB3 or signalling radio bearer RB4 that have not yet been confirmed by RLC:

2>
retransmit those NAS messages to the network on the newly established radio connection to the target radio access technology.

1>
clear or set variables upon leaving UTRA RRC connected mode as specified in subclause 13.4.

NOTE:
The release of the UMTS radio resources is initiated from the target RAT.








Reference(s)

TS 25.331 clause 8.3.7.3, 8.3.7.4.

8.3.7.1.3
Test purpose

To test that the UE supporting both GSM and UTRAN handovers from a UTRAN serving cell to the indicated channel of GSM target cell when the UE is in the speech call active state and receives an HANDOVER FROM UTRAN COMMAND.

8.3.7.1.4
Method of test

Initial conditions

System Simulator : 2 cells - Cell 1 is UTRAN, Cell 2 is GSM. GSM 51.010 clause 26.6.5.1 shall be referenced for the default parameters of cell 2.

UE : CC State U10 in cell 1, one CS domain RAB is established and no PS domain RABs are established
Related ICS/IXIT statement(s)

-
UE supports both GSM and UTRAN Radio Access Technologies,

-
UE supports GSMAMR,

-
UE supports GSM EFR,

-
UE supports GSM HR,

-
UE supports GSM-P, GSM-E, GSM-DCS, GSM-450, GSM-480.

Foreseen final state of the UE

The UE is in CC state U10 on cell 2.

Test Procedure

The SS starts the UTRAN cell and brings the UE into call active state (CC state U10) with AMR. The SS starts GSM cell and configures a traffic channel, then sends HANDOVER FROM UTRAN COMMAND indicating the traffic channel of the target GSM cell to the UE through DCCH of the serving UTRAN cell. After the UE receives the command it shall configure itself accordingly and switch to the new channel on the target GSM cell. The SS checks whether the handover is performed by checking that the UE transmits the HANDOVER COMPLETE message to the SS through GSM cell.

Depending on the PIXIT parameters the above procedure is executed maximum four times, each time with different target channel in the GSM cell.
UEs for which the PIXIT indicates support for the GSM/ DCS 1800 and/ or GSM/ PCS 1900 band, the test should cover these frequencies in order to verify the correct handling of the IE "Frequency band".
Inter RAT handover is normally preceded by the configuration and activation of compressed mode (depending on UE capabilities/ PIXIT) and the configuration of inter- RAT measurements. The inter RAT handover is normally initiated by the SS upon receiving an event triggered measurement report. The verification of this functionality is covered by other subclauses.

Expected sequence

This sequence is performed for a maximum execution counter M = 1, 2, 3, 4, depending on the PIXIT parameters.

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	UE
	
	The SS bring the UE into UTRAN U10 state in cell 1

	2
	SS
	
	The SS configures cell 2 as a GSM cell with a traffic channel:

for GSM AMR (M = 1); or

for GSM EFR (M = 2); or

for GSM FR (M = 3); or

for GSM HR (M = 4).

	3
	(
	HANDOVER FROM UTRAN COMMAND-GSM
	Send on cell 1 (UTRAN cell) and the message indicates:

the target channel for GSM AMR (M = 1); or

the target channel for GSM EFR (M = 2); or

the target channel for GSM FR (M = 3); or

the target channel for GSM HR (M = 4).

	4
	UE
	
	The UE accepts the handover command and switches to the GSM traffic channel specified in the HANDOVER FROM UTRAN COMMAND-GSM

	5
	(
	HANDOVER ACCESS
	The SS receives this burst on the traffic channel of cell 2 (GSM cell) It implies that the UE has switched to GSM cell.

	6
	(
	HANDOVER ACCESS
	

	7
	(
	HANDOVER ACCESS
	

	8
	(
	HANDOVER ACCESS
	

	9
	(
	PHYSICAL INFORMATION
	

	10
	(
	SABM
	

	11
	(
	UA
	

	12
	(
	HANDOVER COMPLETE
	The SS receives the message on the traffic channel of GSM cell.


Specific message contents

For execution 1:

HANDOVER FROM UTRAN COMMAND-GSM

	Information Element
	Value/remark

	Message Type
	

	RRC transaction identifier
	Arbitrarily selects one integer between 0 to 3

	Integrity check info
	The presence of this IE is dependent on IXIT statements in TS 34.123-2. If integrity protection is indicated to be active, this IE is present with the values of the sub IEs as stated below. Else, this IE and the sub-IEs are omitted.

	     - Message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE.

	     - RRC Message sequence number
	SS provides the value of this IE, from its internal counter.

	Activation time
	Now

	RAB Info
	

	     - RAB identity
	0000 0001B

	     - CN domain identity
	CS domain

	     - NAS Synchronization Indicator
	Not present

	     - Re-establishment timer
	Use T315

	Inter-system message
	

	     - System type
	GSM

	       - Frequency Band
	Set to “GSM/ PCS 1900” if GSM/ PCS 1900 is used in this test. Otherwise set to “GSM/DCS 1800 Band” 

	       - CHOICE GSM message
	Single GSM message

	        - Message
	GSM HANDOVER COMMAND formatted as Variable Length BIT STRING without Length Indicator. The contents of the HANDOVER COMMAND see next table.

	
	


HANDOVER COMMAND

	Same as the HANDOVER COMMAND for M = 2 in clause 26.6.5.1 of GSM 51.010, except that the CHANNEL MODE IE is included with value = speech full rate or half rate version 3


For execution 2:

HANDOVER FROM UTRAN COMMAND-GSM

	Information Element
	Value/remark

	Message Type
	

	RRC transaction identifier
	Arbitrarily selects one integer between 0 to 3

	Integrity check info
	The presence of this IE is dependent on IXIT statements in TS 34.123-2. If integrity protection is indicated to be active, this IE is present with the values of the sub IEs as stated below. Else, this IE and the sub-IEs are omitted.

	     - Message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE.

	     - RRC Message sequence number
	SS provides the value of this IE, from its internal counter.

	Activation time
	now

	RAB Info
	

	     - RAB identity
	0000 0001B

	     - CN domain identity
	CS domain

	     - NAS Synchronization Indicator
	Not present

	     - Re-establishment timer
	Use T315

	Inter-system message
	

	     - System type
	GSM

	       - Frequency Band
	Set to “GSM/ PCS 1900” if GSM/ PCS 1900 is used in this test. Otherwise set to “GSM/DCS 1800 Band”

	       - CHOICE GSM message
	Single GSM message

	        - Message
	GSM HANDOVER COMMAND formatted as Variable Length BIT STRING without Length Indicator. The contents of the HANDOVER COMMAND see next table.

	
	


HANDOVER COMMAND

	Same as the HANDOVER COMMAND for M = 2 in clause 26.6.5.1 of GSM 51.010, except that the CHANNEL MODE IE is included with value = speech full rate or half rate version 2


For execution 3:

HANDOVER FROM UTRAN COMMAND-GSM
	Information Element
	Value/remark

	Message Type
	

	RRC transaction identifier
	Arbitrarily selects one integer between 0 to 3

	Integrity check info
	The presence of this IE is dependent on IXIT statements in TS 34.123-2. If integrity protection is indicated to be active, this IE is present with the values of the sub IEs as stated below. Else, this IE and the sub-IEs are omitted.

	     - Message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE.

	     - Message sequence number
	SS provides the value of this IE, from its internal counter.

	Activation time
	now

	RAB Info
	

	     - RAB identity
	0000 0001B

	     - CN domain identity
	CS domain

	     - NAS Synchronization Indicator
	Not present

	     - Re-establishment timer
	Use T315

	Inter-system message
	

	     - System type
	GSM

	       - Frequency Band
	Set to “GSM/ PCS 1900” if GSM/ PCS 1900 is used in this test. Otherwise set to “GSM/DCS 1800 Band”

	       - CHOICE system
	Single GSM message

	        - Message
	GSM HANDOVER COMMAND formatted as BIT STRING(1..512). The contents of the HANDOVER COMMAND see next table.

	
	


HANDOVER COMMAND

	Same as the HANDOVER COMMAND for M = 2 in clause 26.6.5.1 of GSM 51.010, except that the CHANNEL MODE IE is included with value = speech full rate or half rate version 1


For execution 4:

HANDOVER FROM UTRAN COMMAND-GSM
	Information Element
	Value/remark

	Message Type
	

	RRC transaction identifier
	Arbitrarily selects one integer between 0 to 3

	Integrity check info
	The presence of this IE is dependent on IXIT statements in TS 34.123-2.  If integrity protection is indicated to be active, this IE is present with the values of the sub IEs as stated below.  Else, this IE and the sub-IEs are omitted.

	     - Message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE.

	     - RRC Message sequence number
	SS provides the value of this IE, from its internal counter.

	Activation time
	now

	RAB Info
	

	     - RAB identity
	0000 0001B

	     - CN domain identity
	CS domain

	     - NAS Synchronization Indicator
	Not present

	     - Re-establishment timer
	Use T315

	Inter-system message
	

	     - System type
	GSM

	       - Frequency Band
	Set to “GSM/ PCS 1900” if GSM/ PCS 1900 is used in this test. Otherwise set to “GSM/DCS 1800 Band”

	       - CHOICE system
	Single GSM message

	        - Message
	GSM HANDOVER COMMAND formatted as Variable Length BIT STRING without Length Indicator. The contents of the HANDOVER COMMAND see next table.

	
	


HANDOVER COMMAND

	Same as the HANDOVER COMMAND for M = 4 in clause 26.6.5.1 of GSM 51.010, except that the CHANNEL MODE IE is included with value = speech full rate or half rate version 1


8.3.7.1.5
Test requirement

After step 12 the ongoing call shall be continued on the GSM cell.

8.3.7.2
Inter system handover from UTRAN/To GSM/Data/Same data rate/Success 

8.3.7.2.1
Definition

8.3.7.2.2
Conformance requirement

The UE shall be able to receive a HANDOVER FROM UTRAN COMMAND message and perform an inter-RAT handover, even if no prior UE measurements have been performed on the target cell.
The UE shall:

1>
establish the connection to the target radio access technology, by using the contents of the IE "Inter-RAT message". This IE contains a message specified in another standard, as indicated by the IE "System type", and carries information about the candidate/ target cell identifier(s) and radio parameters relevant for the target radio access technology. The correspondence between the value of the IE "System type", the standard to apply and the message contained within IE "Inter RAT message" is shown in the following:

	Value of the IE "System type"
	Standard to apply
	Inter RAT Message

	GSM
	GSM TS 04.18, version 8.5.0 or later
	HANDOVER COMMAND

	cdma2000
	TIA/EIA/IS-2000 or later, TIA/EIA/IS-833 or later, TIA/EIQ/IS-834 or later
	


1>
if the IE "System type" has the value "GSM":

2>
if the IE "Frequency band" has the value "GSM /DCS 1800 band used":

3>
set the BAND_INDICATOR [45] to "ARFCN indicates 1800 band".

2>
if the IE "Frequency band" has the value " GSM /PCS 1900 band used":

3>
set the BAND_INDICATOR [45] to "ARFCN indicates 1900 band".

1>
apply the "Inter RAT Message" according to the "standard to apply" in the table above.

1>
if the IE "RAB information List" is included in the HANDOVER FROM UTRAN COMMAND message:

2>
if the IE "RAB information List" includes one IE "RAB Info" with the IE "CN domain Identity" set to "CS domain":

3>
connect upper layer entities corresponding to the indicated CS domain RAB to the radio resources indicated in the inter-RAT message.

NOTE:
In this version of the specification the maximum number of CS domain RABs which may be included in the IE "RAB information List" is limited to 1.

NOTE:
Requirements concerning the establishment of the radio connection towards the other radio access technology and the signalling procedure are outside the scope of this specification.

Upon successfully completing the handover, the UE shall:

1>
if the USIM is present:

2>
store the current START value for every CN domain in the USIM [50];

2>
if the "START" stored in the USIM [50] for a CN domain is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

3>
delete the ciphering and integrity keys that are stored in the USIM for that CN domain;

3>
inform the deletion of these keys to upper layers.

1>
if the SIM is present:

2>
store the current START value for every CN domain in the UE;

2>
if the "START" stored in the UE for a CN domain is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

3>
delete the ciphering and integrity keys that are stored in the SIM for that CN domain;

3>
inform the deletion of these keys to upper layers.

1>
if there are any NAS messages with the IE "CN domain identity" set to "CS domain" for which the successful delivery of the INITIAL DIRECT TRANSFER message or UPLINK DIRECT TRANSFER message on signalling radio bearer RB3 or signalling radio bearer RB4 that have not yet been confirmed by RLC:

2>
retransmit those NAS messages to the network on the newly established radio connection to the target radio access technology.

1>
clear or set variables upon leaving UTRA RRC connected mode as specified in subclause 13.4.

NOTE:
The release of the UMTS radio resources is initiated from the target RAT.








Reference(s)

TS 25.331 Clause 8.3.7.3, 8.3.7.4.

8.3.7.2.3
Test purpose

To test that the UE handovers to the indicated channel of same data rate in the GSM target cell when it is in the data call active state in the UTRAN serving cell and receives an HANDOVER FROM UTRAN COMMAND.

8.3.7.2.4
Method of test

Initial conditions

System Simulator : 2 cells - Cell 1 is UTRAN, Cell 2 is GSM. GSM 51.010 clause 26.6.5.1 or clause 26.13.1.3 (for HSCSD) shall be referenced for the default parameters of cell 2.

UE : CC State U10 in cell 1, one CS domain RAB is established and no PS domain RABs are established
Related ICS/IXIT statement(s)

-
UE supports both GSM and UTRAN Radio Access Technologies,

-
UE supports UTRAN Streaming/unknown/uplink:14.4 DL:14.4 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs,

-
UE supports UTRAN Streaming/unknown/uplink:28.8 DL:28.8 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs,

-
UE supports UTRAN Streaming/unknown/uplink:57.6 DL:57.6 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs,

-
UE supports GSM 14.4 kbps data (HSCSD or full rate traffic channel for 14.4 kbit/s user data (TCH/F14.4)),

-
UE supports GSM 28.8 kbps data (HSCSD or enhanced circuit switched full rate traffic channel for 28.8 kbit/s user date (E-TCH/F28.8)),

-
UE supports GSM 57.6 kbps data,

-
UE supports GSM-P, GSM-E, GSM-DCS, GSM-450, GSM-480.

Foreseen final state of the UE

The UE is in CC state U10 on cell 2.

Test Procedure

The SS starts the UTRAN cell and brings the UE into data call active state (CC state U10) with a suitable configuration (e.g. Streaming/unknown/uplink:14.4 DL:14.4 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs for M = 1). The SS starts GSM cell and configures a traffic channel (e.g. 14.4 kbps data channel for M = 1), then sends HANDOVER FROM UTRAN COMMAND indicating the traffic channel of the target GSM cell to the UE through DCCH of the serving UTRAN cell. After the UE receives the command it shall configure itself accordingly and switch to the new channel of the GSM cell. The SS checks whether the handover is performed by checking that the UE transmits the HANDOVER COMPLETE message to the SS in GSM cell.

Depending on the PIXIT parameters the above procedure is executed maximum three times, each time with different target channel in the GSM cell.
UEs for which the PIXIT indicates support for the GSM/ DCS 1800 and/ or GSM/ PCS 1900 band, the test should cover these frequencies in order to verify the correct handling of the IE "Frequency band".
Inter RAT handover is normally preceded by the configuration and activation of compressed mode (depending on UE capabilities/ PIXIT) and the configuration of inter- RAT measurements. The inter RAT handover is normally initiated by the SS upon receiving an event triggered measurement report. The verification of this functionality is covered by other subclauses.

Expected sequence

This sequence is performed for a maximum execution counter M = 1, 2, 3, depending on the PIXIT parameters.

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	UE
	
	The SS bring the UE into UTRAN U10 state in cell 1, the configuration is:

Streaming/unknown/uplink:14.4 DL:14.4 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs (for M = 1);

Streaming/unknown/uplink:28.8 DL:28.8 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs (for M = 2);

Streaming/unknown/uplink:57.6 DL:57.6 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs (for M = 3).

	2
	SS
	
	The SS configures cell 2 as a GSM cell with a traffic channel:

for GSM 14.4 kbps data (M = 1); or

for GSM 28.8 kbps data (M = 2); or

for GSM 57.6 kbps data (M = 3).

	3
	(
	HANDOVER FROM UTRAN COMMAND GSM
	Send on cell 1 (UTRAN cell) and the message indicates:

the target channel

for GSM 14.4 kbps data (M = 1); or

for GSM 28.8 kbps data (M = 2); or

for GSM 57.6 kbps data (M = 3).

	4
	UE
	
	The UE accepts the handover command and switches to the GSM traffic channel specified in the HANDOVER FROM UTRAN COMMAND-GSM

	5
	(
	HANDOVER ACCESS
	The SS receives this burst on the traffic channel of cell 2 (GSM cell) It implies that the UE has switched to GSM cell.

	6
	(
	HANDOVER ACCESS
	

	7
	(
	HANDOVER ACCESS
	

	8
	(
	HANDOVER ACCESS
	

	9
	(
	PHYSICAL INFORMATION
	

	10
	(
	SABM
	

	11
	(
	UA
	

	12
	(
	HANDOVER COMPLETE
	The SS receives the message on the traffic channel of GSM cell.


Specific message contents

For execution :

HANDOVER FROM UTRAN COMMAND-GSM
	Information Element
	Value/remark

	Message Type
	

	RRC transaction identifier
	Arbitrarily selects one integer between 0 to 3

	Integrity check info
	The presence of this IE is dependent on IXIT statements in TS 34.123-2. If integrity protection is indicated to be active, this IE is present with the values of the sub IEs as stated below. Else, this IE and the sub-IEs are omitted.

	     - Message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE.

	     - RRC Message sequence number
	SS provides the value of this IE, from its internal counter.

	Activation time
	now

	RAB Info
	

	     - RAB identity
	0000 0001B

	     - CN domain identity
	CS domain

	     - NAS Synchronization Indicator
	Not present

	     - Re-establishment timer
	Use T315

	Inter-system message
	

	     - System type
	GSM

	       - Frequency Band
	Set to “GSM/ PCS 1900” if GSM/ PCS 1900 is used in this test. Otherwise set to “GSM/DCS 1800 Band” 

	       - CHOICE GSM message
	GSM message List

	        - Message
	GSM HANDOVER COMMAND formatted as BIT STRING(1..512). The contents of the HANDOVER COMMAND see next table.

	
	


If the UE supports 14.4 kbps single slot:

HANDOVER COMMAND

	Same as the HANDOVER COMMAND for M = 2 in clause 26.6.5.1 of GSM 51.010, except that the CHANNEL MODE IE is included with value = data, 14.5 kbit/s radio interface rate (14.4 kbit/s user data (TCH/F14.4))


If the UE supports HSCSD:

HANDOVER COMMAND

	Same as the HANDOVER COMMAND in clause 26.13.3.1 of GSM 51.010, except that the Description of a multi-slot configuration supporting 14.4 kbps user data.


For execution 2:

HANDOVER FROM UTRAN COMMAND-GSM
	Information Element
	Value/remark

	Message Type
	

	RRC transaction identifier
	Arbitrarily selects one integer between 0 to 3

	Integrity check info
	The presence of this IE is dependent on IXIT statements in TS 34.123-2. If integrity protection is indicated to be active, this IE is present with the values of the sub IEs as stated below. Else, this IE and the sub-IEs are omitted.

	     - Message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE.

	     - RRC Message sequence number
	SS provides the value of this IE, from its internal counter.

	Activation time
	now

	RAB Info
	

	     - RAB identity
	0000 0001B

	     - CN domain identity
	CS domain

	     - NAS Synchronization Indicator
	Not present

	     - Re-establishment timer
	Use T315

	Inter-system message
	

	     - System type
	GSM

	        - Frequency Band
	Set to “GSM/ PCS 1900” if GSM/ PCS 1900 is used in this test. Otherwise set to “GSM/DCS 1800 Band” 

	       - CHOICE GSM message
	GSM message List

	        - Message
	GSM HANDOVER COMMAND formatted as BIT STRING(1..512). The contents of the HANDOVER COMMAND see next table.

	
	


If the UE supports enhanced circuit switched full rate traffic channel for 28.8 kbps user data:

HANDOVER COMMAND

	Same as the HANDOVER COMMAND for M = 2 in clause 26.6.5.1 of GSM 51.010, except that the CHANNEL MODE IE is included with value = data, 29.0 kbit/s radio interface rate (28.8 kbit/s user data (E-TCH/F28.8))


If the UE supports HSCSD:

HANDOVER COMMAND

	Same as the HANDOVER COMMAND in clause 26.13.3.1 of GSM 51.010, except that the Description of a multi-slot configuration supporting 28.8 kbps user data.


For execution 3:

HANDOVER FROM UTRAN COMMAND-GSM
	Information Element
	Value/remark

	Message Type
	

	RRC transaction identifier
	Arbitrarily selects one integer between 0 to 3

	Integrity check info
	The presence of this IE is dependent on IXIT statements in TS 34.123-2. If integrity protection is indicated to be active, this IE is present with the values of the sub IEs as stated below. Else, this IE and the sub-IEs are omitted.

	     - Message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE.

	     - RRC Message sequence number
	SS provides the value of this IE, from its internal counter.

	Activation time
	now

	RAB Info
	

	     - RAB identity
	0000 0001B

	     - CN domain identity
	CS domain

	     - NAS Synchronization Indicator
	Not present

	     - Re-establishment timer
	Use T315

	Inter-system message
	

	     - System type
	GSM

	       - Frequency Band
	Set to “GSM/ PCS 1900” if GSM/ PCS 1900 is used in this test. Otherwise set to “GSM/DCS 1800 Band” 

	       - CHOICE GSM message
	GSM message List

	        - Message
	GSM HANDOVER COMMAND formatted as BIT STRING(1..512). The contents of the HANDOVER COMMAND see next table.

	
	


HANDOVER COMMAND

	Same as the HANDOVER COMMAND in clause 26.13.3.1 of GSM 51.010, except that the Description of a multi-slot configuration supporting 57.6 kbps user data.


8.3.7.2.5
Test requirement

After step 12 the ongoing call shall be continued on the GSM cell.

8.3.7.3
Inter system handover from UTRAN/To GSM/Data/Data rate down grading/Success 

8.3.7.3.1
Definition

8.3.7.3.2
Conformance requirement

The UE shall be able to receive a HANDOVER FROM UTRAN COMMAND message and perform an inter-RAT handover, even if no prior UE measurements have been performed on the target cell.
The UE shall:

1>
establish the connection to the target radio access technology, by using the contents of the IE "Inter-RAT message". This IE contains a message specified in another standard, as indicated by the IE "System type", and carries information about the candidate/ target cell identifier(s) and radio parameters relevant for the target radio access technology. The correspondence between the value of the IE "System type", the standard to apply and the message contained within IE "Inter RAT message" is shown in the following:

	Value of the IE "System type"
	Standard to apply
	Inter RAT Message

	GSM
	GSM TS 04.18, version 8.5.0 or later
	HANDOVER COMMAND

	cdma2000
	TIA/EIA/IS-2000 or later, TIA/EIA/IS-833 or later, TIA/EIQ/IS-834 or later
	


1>
if the IE "System type" has the value "GSM":

2>
if the IE "Frequency band" has the value "GSM /DCS 1800 band used":

3>
set the BAND_INDICATOR [45] to "ARFCN indicates 1800 band".

2>
if the IE "Frequency band" has the value " GSM /PCS 1900 band used":

3>
set the BAND_INDICATOR [45] to "ARFCN indicates 1900 band".

1>
apply the "Inter RAT Message" according to the "standard to apply" in the table above.

1>
if the IE "RAB information List" is included in the HANDOVER FROM UTRAN COMMAND message:

2>
if the IE "RAB information List" includes one IE "RAB Info" with the IE "CN domain Identity" set to "CS domain":

3>
connect upper layer entities corresponding to the indicated CS domain RAB to the radio resources indicated in the inter-RAT message.

NOTE:
In this version of the specification the maximum number of CS domain RABs which may be included in the IE "RAB information List" is limited to 1.

NOTE:
Requirements concerning the establishment of the radio connection towards the other radio access technology and the signalling procedure are outside the scope of this specification.

Upon successfully completing the handover, the UE shall:

1>
if the USIM is present:

2>
store the current START value for every CN domain in the USIM [50];

2>
if the "START" stored in the USIM [50] for a CN domain is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

3>
delete the ciphering and integrity keys that are stored in the USIM for that CN domain;

3>
inform the deletion of these keys to upper layers.

1>
if the SIM is present:

2>
store the current START value for every CN domain in the UE;

2>
if the "START" stored in the UE for a CN domain is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

3>
delete the ciphering and integrity keys that are stored in the SIM for that CN domain;

3>
inform the deletion of these keys to upper layers.

1>
if there are any NAS messages with the IE "CN domain identity" set to "CS domain" for which the successful delivery of the INITIAL DIRECT TRANSFER message or UPLINK DIRECT TRANSFER message on signalling radio bearer RB3 or signalling radio bearer RB4 that have not yet been confirmed by RLC:

2>
retransmit those NAS messages to the network on the newly established radio connection to the target radio access technology.

1>
clear or set variables upon leaving UTRA RRC connected mode as specified in subclause 13.4.

NOTE:
The release of the UMTS radio resources is initiated from the target RAT.








Reference(s)

TS 25.331 Clause 8.3.7.3, 8.3.7.4.

8.3.7.3.3
Test purpose

To test that the UE handovers to the indicated channel of lower data rate in the GSM target cell when it is in the data call active state in the UTRAN serving cell and receives an HANDOVER FROM UTRAN COMMAND.

8.3.7.3.4
Method of test

Initial conditions

System Simulator : 2 cells - Cell 1 is UTRAN, Cell 2 is GSM. GSM 51.010 clause 26.6.5.1 or clause 26.13.1.3 (for HSCSD) shall be referenced for the default parameters of cell 2.

UE: CC State U10 in cell 1, one CS domain RAB and one PS domain RAB (e.g. interactive/ background UL: 32kbps, DL: 32 kbps) is established (Conditional on support of CS+PS in UE).
Related ICS/IXIT statement(s)

-
UE supports both GSM and UTRAN Radio Access Technologies,

-
UE supports UTRAN Streaming/unknown/uplink:28.8 DL:28.8 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs,

-
UE supports UTRAN Streaming/unknown/uplink:57.6 DL:57.6 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs,

-
UE supports GSM 14.4 kbps data (HSCSD or full rate traffic channel for 14.4 kbit/s user data (TCH/F14.4)),

-
UE supports GSM 28.8 kbps data (HSCSD or enhanced circuit switched full rate traffic channel for 28.8 kbit/s user date (E-TCH/F28.8)),

· UE supports GSM-P, GSM-E, GSM-DCS, GSM-450, GSM-480.
· UE support CS and PS service.
Foreseen final state of the UE

The UE is in CC state U10 on cell 2.

Test Procedure

The SS starts the UTRAN cell and brings the UE into data call active state (CC state U10) with a suitable configuration (e.g. Streaming/unknown/uplink:28.8 DL:28.8 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs for M = 1). The SS starts GSM cell and configures a traffic channel (e.g. 14.4 kbps data channel for M = 1), then sends HANDOVER FROM UTRAN COMMAND indicating the traffic channel of the target GSM cell to the UE through DCCH of the serving UTRAN cell. After the UE receives the command it shall configure itself accordingly and switch to the new channel of the GSM cell. The SS checks whether the handover is performed by checking that the UE transmits the HANDOVER COMPLETE message to the SS in GSM cell.

Upon completion of the handover, depending on UE capabilities, the UE performs routing area update and (re-) establishes the connection towards the PS domain.

Depending on the PIXIT parameters the above procedure is executed maximum three times, each time with different target channel in the GSM cell.
Expected sequence

This sequence is performed for a maximum execution counter M = 1, 2, 3, depending on the PIXIT parameters.

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	UE
	
	The SS bring the UE into UTRAN U10 state in cell 1, the configuration is:

Streaming/unknown/uplink:28.8 DL:28.8 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs (for M = 1);

Streaming/unknown/uplink:57.6 DL:57.6 kbps/CS RAB + uplink:3.4 DL:3.4 kbps SRBs (for M = 2 and 3).

	2
	SS
	
	The SS configures cell 2 as a GSM cell with a traffic channel:

for GSM 14.4 kbps data (M = 1 and 2); or

for GSM 28.8 kbps data (M = 3).

	3
	(
	HANDOVER FROM UTRAN COMMAND-GSM
	Send on cell 1 (UTRAN cell) and the message indicates:

the target channel

for GSM 14.4 kbps data (M = 1 and 2); or

for GSM 28.8 kbps data (M = 3).

	4
	UE
	
	The UE accepts the handover command and switches to the GSM traffic channel specified in the HANDOVER FROM UTRAN COMMAND-GSM

	5
	(
	HANDOVER ACCESS
	The SS receives this burst on the traffic channel of cell 2 (GSM cell) It implies that the UE has switched to GSM cell.

	6
	(
	HANDOVER ACCESS
	

	7
	(
	HANDOVER ACCESS
	

	8
	(
	HANDOVER ACCESS
	

	9
	(
	PHYSICAL INFORMATION
	

	10
	(
	SABM
	

	11
	(
	UA
	

	12
	(
	HANDOVER COMPLETE
	The SS receives the message on the traffic channel of GSM cell.

	13
	(
	ROUTING AREA UPDATE
	Conditional on Class A UE.


Specific message contents

For execution 1:

Same as the message contents of clause 8.3.7.2 for M = 1.

For execution 2:

Same as the message contents of clause 8.3.7.2 for M = 1.

For execution 3:

Same as the message contents of clause 8.3.7.2 for M = 2.

8.3.7.3.5
Test requirement

After step 12 the ongoing call shall be continued on the GSM cell.

8.3.7.4
Inter system handover from UTRAN/To GSM/Speech/Establishment/Success 

8.3.7.4.1
Definition

8.3.7.4.2
Conformance requirement

The UE shall be able to receive a HANDOVER FROM UTRAN COMMAND message and perform an inter-RAT handover, even if no prior UE measurements have been performed on the target cell.
The UE shall:

1>
establish the connection to the target radio access technology, by using the contents of the IE "Inter-RAT message". This IE contains a message specified in another standard, as indicated by the IE "System type", and carries information about the candidate/ target cell identifier(s) and radio parameters relevant for the target radio access technology. The correspondence between the value of the IE "System type", the standard to apply and the message contained within IE "Inter RAT message" is shown in the following:

	Value of the IE "System type"
	Standard to apply
	Inter RAT Message

	GSM
	GSM TS 04.18, version 8.5.0 or later
	HANDOVER COMMAND

	cdma2000
	TIA/EIA/IS-2000 or later, TIA/EIA/IS-833 or later, TIA/EIQ/IS-834 or later
	


1>
if the IE "System type" has the value "GSM":

2>
if the IE "Frequency band" has the value "GSM /DCS 1800 band used":

3>
set the BAND_INDICATOR [45] to "ARFCN indicates 1800 band".

2>
if the IE "Frequency band" has the value " GSM /PCS 1900 band used":

3>
set the BAND_INDICATOR [45] to "ARFCN indicates 1900 band".

1>
apply the "Inter RAT Message" according to the "standard to apply" in the table above.

1>
if the IE "RAB information List" is included in the HANDOVER FROM UTRAN COMMAND message:

2>
if the IE "RAB information List" includes one IE "RAB Info" with the IE "CN domain Identity" set to "CS domain":

3>
connect upper layer entities corresponding to the indicated CS domain RAB to the radio resources indicated in the inter-RAT message.

NOTE:
In this version of the specification the maximum number of CS domain RABs which may be included in the IE "RAB information List" is limited to 1.

NOTE:
Requirements concerning the establishment of the radio connection towards the other radio access technology and the signalling procedure are outside the scope of this specification.

Upon successfully completing the handover, the UE shall:

1>
if the USIM is present:

2>
store the current START value for every CN domain in the USIM [50];

2>
if the "START" stored in the USIM [50] for a CN domain is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

3>
delete the ciphering and integrity keys that are stored in the USIM for that CN domain;

3>
inform the deletion of these keys to upper layers.

1>
if the SIM is present:

2>
store the current START value for every CN domain in the UE;

2>
if the "START" stored in the UE for a CN domain is greater than or equal to the value "THRESHOLD" of the variable START_THRESHOLD:

3>
delete the ciphering and integrity keys that are stored in the SIM for that CN domain;

3>
inform the deletion of these keys to upper layers.

1>
if there are any NAS messages with the IE "CN domain identity" set to "CS domain" for which the successful delivery of the INITIAL DIRECT TRANSFER message or UPLINK DIRECT TRANSFER message on signalling radio bearer RB3 or signalling radio bearer RB4 that have not yet been confirmed by RLC:

2>
retransmit those NAS messages to the network on the newly established radio connection to the target radio access technology.

1>
clear or set variables upon leaving UTRA RRC connected mode as specified in subclause 13.4.

NOTE:
The release of the UMTS radio resources is initiated from the target RAT.








Reference(s)

TS 25.331 Clause 8.3.7.3, 8.3.7.4.

8.3.7.4.3
Test purpose

To test that the UE handovers to the indicated channel in the GSM target cell when it is in the call establishment phase in the UTRAN serving cell and receives an HANDOVER FROM UTRAN COMMAND.

8.3.7.4.4
Method of test

Initial conditions

System Simulator : 2 cells - Cell 1 is UTRAN, Cell 2 is GSM. GSM 51.010 clause 26.6.5.1 shall be referenced for the default parameters of cell 2.

UE : CC State U1 in cell 1, no RABs are established
Related ICS/IXIT statement(s)

-
UE supports both GSM and UTRAN Radio Access Technologies,

-
UE supports UTRAN AMR,

-
UE supports GSM FR,

-
UE supports GSM-P, GSM-E, GSM-DCS, GSM-450, GSM-480.

Foreseen final state of the UE

The UE is in CC state U1 on cell 2.

Test Procedure

The SS starts the UTRAN cell and the UE is triggered to initialise an MO speech call. During the call establishment phase, after the SS receives SETUP message the SS starts GSM cell and configures a dedicated channel, then sends the UE an HANDOVER FROM UTRAN COMMAND indicating the dedicated channel in the target GSM cell. After the UE receives the command it shall configure itself accordingly and switch to the new channel of the GSM cell. The SS checks whether the handover is performed by checking that the UE transmits the HANDOVER COMPLETE message to the SS in GSM cell.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	UE
	
	To trigger the UE to initialise an MO call

	2
	(
	SETUP
	U1

	3
	SS
	
	The SS starts the GSM cell and configure a dedicated channel SDCCH.

	4
	(
	HANDOVER FROM UTRAN COMMAND-GSM
	Send on cell 1 (UTRAN cell) and the message indicates:

the dedicated channel SDCCH.

	5
	UE
	
	The UE accepts the handover command and switches to the GSM dedicated channel specified in the HANDOVER FROM UTRAN COMMAND-GSM

	6
	(
	HANDOVER ACCESS
	The SS receives this burst on the dedicated channel of cell 2 (GSM cell) It implies that the UE has switched to GSM cell.

	7
	(
	HANDOVER ACCESS
	

	8
	(
	HANDOVER ACCESS
	

	9
	(
	HANDOVER ACCESS
	

	10
	(
	PHYSICAL INFORMATION
	

	11
	(
	SABM
	

	12
	(
	UA
	

	13
	(
	HANDOVER COMPLETE
	The SS receives the message on the dedicated channel of GSM cell.


Specific message contents

HANDOVER FROM UTRAN COMMAND-GSM 

	Information Element
	Value/remark

	Message Type
	

	RRC transaction identifier
	Arbitrarily selects one integer between 0 to 3

	Integrity check info
	The presence of this IE is dependent on IXIT statements in TS 34.123-2. If integrity protection is indicated to be active, this IE is present with the values of the sub IEs as stated below. Else, this IE and the sub-IEs are omitted.

	     - Message authentication code
	SS calculates the value of MAC-I for this message and writes to this IE.

	     - RRC Message sequence number
	SS provides the value of this IE, from its internal counter.

	Activation time
	now

	RAB Info
	Not present

	Inter-system message
	

	     - System type
	GSM

	       - Frequency Band
	Set to “GSM/ PCS 1900” if GSM/ PCS 1900 is used in this test. Otherwise set to “GSM/DCS 1800 Band”

	       - CHOICE GSM message
	Single GSM message

	        - Message
	GSM HANDOVER COMMAND formatted as Variable Length BIT STRING without Length Indicator. The contents of the HANDOVER COMMAND see next table.

	
	


HANDOVER COMMAND

	Same as the HANDOVER COMMAND for M = 4 in clause 26.6.5.2 of GSM 51.010 version 8.2.0 Release 1999


8.3.7.4.5
Test requirement

At step 13 the SS shall receive HANDOVER COMPLETE message on the dedicated channel of the GSM cell.
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�PAGE \# "'Page: '#'�'"  �� Enter the number of each clause which contains changes.


�PAGE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.


�PAGE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�PAGE \# "'Page: '#'�'"  �� This is an example of pop-up text.
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