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[bookmark: _Toc54003760]93.1 VxNR - System Access & Registration
93.1.1.2 Default PDU Session establishment - Unsuccessful ((VxNR not supported by Network)
Description
The DUT shall not attempt to activate a PDU session for IMS services if the network has not indicated IMS PS Voice support. 
Related core specifications
3GPP TS 23.228, TS 24.229, TS 33.203, TS 24.501, TS.23.501
GSMA NG.114, Chapter 4.4; 4.9
Reason for test
To verify the DUT is able to establish and release the default PDU session for IMS services over 5GS.
To verify the DUT does not attempt to establish the PDU session for IMS services over 5GS if the network has not indicated IMS PS Voice support
Initial configuration
DUT and Network support 5G NR Option 2
Network support 5G and 4G RAN
IMS PDU Session type is configured with IPv4v6.
DUT is in offline mode (Flight mode enabled / powered off).
Scenario A) “voice centric” device
DUT usage setting is “voice centric “
	-
	Test procedure
	Expected behaviour

	1
	Bring DUT online so it initiates initial registration procedures.

	At DUT, check NAS protocol messages:
- DUT sends REGISTRATION REQUEST containing usage setting “data centric”
-DUT sends UE Capability Information containing “voiceOverNR” 
- Network sends REGISTRATION ACCEPT with  “IMS voice over PS session supported over 3GPP access = 0 ” – not supported


	2
	Observe that no PDU session establishment process occurs on DUT.
	At DUT, check NAS protocol messages:
- DUT must not request a PDU session establisment connection to the “IMS” DNN since the network is not supporting VxNR.
- UE shall autonomously reselects to E-UTRA

	3
	Check the RAT indicator and VxNR service indicator (if supported in DUT customisation)
	DUT displays 4G RAT icon and does not display that is registered for VxNR according to the customisation requirement.

	4
	At DUT initiate the voice call.
	User Interface allows the call establishment.
Voice call is sucessfuly established

	5
	Open the embedded browser application and load a webpage
	DUT establish PDU session for internet service in 4G
Web page is properly loaded.







Scenario B) is “data centric” device
DUT usage setting is “data centric “

	-
	Test procedure
	Expected behaviour

	1
	Bring DUT online so it initiates initial registration procedures.

	At DUT, check NAS protocol messages:
- DUT sends REGISTRATION REQUEST containing usage setting “data centric”
-DUT sends UE Capability Information containing “voiceOverNR” 
- Network sends REGISTRATION ACCEPT with  “IMS voice over PS session supported over 3GPP access = 0 ” – not supported

	3
	Check the RAT indicator and VxNR service indicator (if supported in DUT customisation)
	DUT displays 5G RAT icon and does not display that is registered for VxNR according to the customisation requirement.

	4
	At DUT initiate the voice call.
	User Interface does not allow the call establishment

	5
	Open the embedded browser application and load a webpage
	DUT establish PDU session for internet service in 5G
Web page is properly loaded.



93.1.1.4 Default PDU Session Establishment - Unsuccessful (IMS Roaming not allowed by the network)        
Description
This test case checks that a VxNR capable device behaves properly in a visited 5G NR network that is not VxNR capable for roaming subscribers and can offer voice services.
Related core specifications
3GPP TS 23.228, TS 24.229, TS 33.203, TS 24.501, TS.23.501
GSMA NG.114,  
Reason for test
To verify the DUT does not attempt to Activate a PDU session for IMS services if the network has responded with IMS PS Voice not supported.
Initial configuration
DUT and NW support 5G NR Option 2.
VPLMN network has NR roaming agreement with the HPLMN of the SIM card used in the DUT. 
VPLMN network is not supporting VxNR for roaming subscribers.
VPLMN network supports 5G and 4G RAN 
DUT usage setting is “voice centric “
IMS PDU Session type is configured with IPv4v6.
DUT is in offline mode (Flight mode enabled / powered off).

	-
	Test procedure
	Expected behaviour

	1
	Bring DUT online so it initiates initial registration procedures.

	At DUT, check NAS protocol messages:
- DUT sends REGISTRATION REQUEST containing usage setting “voice centric”
-DUT sends UE Capability Information containing “voiceOverNR” 
- Network sends REGISTRATION ACCEPT containing “IMS voice over PS session supported over 3GPP access =0” - not supported

	2
	Observe that no PDU session establishment process occurs on DUT.
	At DUT, check NAS protocol messages:
- DUT must not request a PDU session establisment connection to the “IMS” DNN since the network is not supporting VxNR.
- UE shall autonomously reselects to E-UTRA

	3
	Check the RAT indicator and VxNR service indicator (if supported in DUT customisation)
	DUT displays 4G RAT icon and does not display that is registered for VxNR according to the customisation requirement.

	4
	At DUT, receive MT voice call from Client-1.
	VxNR Call is successfully established with 2-way audio.

	5
	At Client-1, end the voice call.
	Call is ended.

	
	At DUT, receive MT SMS
	SMS is received over IMS

	4
	At DUT initiate the voice call.
	User Interface allows the call establishment.
Voice call is sucessfuly established




[bookmark: _Toc69399004]93.2 VxNR - Basic Calls
[bookmark: _Toc69399005]93.2.1 Voice Calls
[bookmark: _Toc482685958]93.2.1.1 PDU Session modification with associated QOS (MO Voice Call)
[bookmark: _Toc482685959]Description
The DUT shall successfully perform an MO VxNR call.
Related 3GPP core specifications
3GPP TS 23.228, TS 24.229, TS 33.203, TS 24.501, TS.23.501
GSMA NG.114
Reason for test
To verify the DUT is correctly using the associated GBR QOS Flow for MO VxNR voice calls.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO voice call to Client-1.
	At DUT, check in NAS protocol messages:
- Network sends PDU SESSION MODIFICATION COMMAND with new QOS rules for dedicated bearer
- DUT sends PDU SESSION MODIFICATION COMPLETE
Confirm 2-way audio between DUT and Client-1.

	2
	At DUT, end the voice call.
	At DUT, check in NAS protocol messages:
- Network sends PDU SESSION MODIFICATION COMMAND deleting QOS rules from step 1
- DUT sends PDU SESSION MODIFICATION COMPLETE
Call is ended.


93.2.1.2 PDU Session modification with associated QOS (MT Voice Call)    
Description
The DUT shall successfully perform an MT VxNR call.
Related 3GPP core specifications
3GPP TS 23.228, TS 24.229, TS 33.203, TS 24.501, TS.23.501
GSMA NG.114
Reason for test
To verify the DUT is correctly using the associated GBR QOS Flow for MT VxNR voice calls.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT voice call from Client-1.
	At DUT, check in NAS protocol messages:
- Network sends PDU SESSION MODIFICATION COMMAND with new QOS rules for dedicated bearer
- DUT sends PDU SESSION MODIFICATION COMPLETE
Confirm 2-way audio between DUT and Client-1.

	2
	At Client-1, end the voice call.
	At DUT, check in NAS protocol messages:
- Network sends PDU SESSION MODIFICATION COMMAND deleting QOS rules from step 1
- DUT sends PDU SESSION MODIFICATION COMPLETE
Call is ended.



93.2.2 Video Calls
93.2.1.1 PDU Session modification with associated QOS (MO Video Call)
Description
The DUT shall successfully perform an MO VxNR call.
Related 3GPP core specifications
3GPP TS 23.228, TS 24.229, TS 33.203, TS 24.501, TS.23.501
GSMA NG.114
Reason for test
To verify the DUT is correctly using the associated GBR QOS Flow for MO VxNR video calls.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO voice call to Client-1.
	At DUT, check in NAS protocol messages:
- Network sends PDU SESSION MODIFICATION COMMAND with new QOS rules for dedicated bearer
- DUT sends PDU SESSION MODIFICATION COMPLETE
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.

	2
	At DUT, end the voice call.
	At DUT, check in NAS protocol messages:
- Network sends PDU SESSION MODIFICATION COMMAND deleting QOS rules from step 1
- DUT sends PDU SESSION MODIFICATION COMPLETE
Call is ended.


93.2.1.2 PDU Session modification with associated QOS (MT Video Call)    
Description
The DUT shall successfully perform an MT VxNR call.
Related 3GPP core specifications
3GPP TS 23.228, TS 24.229, TS 33.203, TS 24.501, TS.23.501
GSMA NG.114
Reason for test
To verify the DUT is correctly using the associated GBR QOS Flow for MT VxNR video calls.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT video call from Client-1.
	At DUT, check in NAS protocol messages:
- Network sends PDU SESSION MODIFICATION COMMAND with new QOS rules for dedicated bearer
- DUT sends PDU SESSION MODIFICATION COMPLETE
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.

	2
	At Client-1, end the video call.
	At DUT, check in NAS protocol messages:
- Network sends PDU SESSION MODIFICATION COMMAND deleting QOS rules from step 1
- DUT sends PDU SESSION MODIFICATION COMPLETE
Call is ended.




[bookmark: _Toc69399060]93.2.3 Emergency Calls  
93.2.3.2 Emergency Call (EMS Not Supported by Network)        
93.2.3.2.1 Emergency Call over 5GS (Not Supported by Network) - EPS Fallback
Description
The DUT shall successfully make Emergency Calls using Emergency service fallback procedure if supported by the network.
Related core specifications
3GPP TS 23.167, TS 24.229, TS 24.301, TS 24.237
NG.114, chapter 5.1
Reason for test
To verify the DUT is able to initiate an Emergency Service fallback in VxNR network. 
Initial configuration
DUT and NW support 5G NR Option 2.
Network does not support Emergency Calls over VxNR (EMC = 0) 
Network does support Emergency service fallback (EMF = 1 Emergency services fallback supported in NR connected to 5GCN only)
DUT usage setting is “voice centric “
DUT is successfully registered for IMS services (VxNR).

	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO EM call to Emergency Services (112 or 911).
	DUT displays Emergency Call setup. 
At DUT, check NAS protocol messages:
- DUT sends SERVICE REQUEST to the network with request type 2 “emergency services fallback” 
- Network initiates handover or redirection to E-UTRAN connected to EPS
- DUT starts IMS Emergency registration procedure in E-UTRAN
- DUT sends INVITE with “From” identity being equal to public identity received during IMS emergency registration and “To” containing Emergency service URN
Confirm 2-way audio between DUT and Emergency Services operator.

	2
	End the EM call.
	Call is ended.



[bookmark: _Toc69399008]93.2.4 SIP Preconditions Required (Resource Available)
[bookmark: _Toc482685976]93.2.4.1 MO Voice Call - SIP Preconditions required
Description
When Resource is available, the DUT should update the QoS status when preconditions are met.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
To confirm when Resource is available, the DUT should update the QoS status when preconditions are met.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
The DUT and Client-1 are both supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources are available.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO Voice call to Client-1.
	At DUT, check in SIP protocol messages:
- MO INVITE message indicates “Precondition” within the “Supported” tag.
- MO INVITE message contains Local QoS setting: desired-status attribute (a=des)
- MO UPDATE message contains Local QoS setting: desired-status attribute (a=des)

	2
	Answer the call at Client-1.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	3
	End the voice call between DUT and Client-1.
	Call is ended.


[bookmark: _Toc482685977]93.2.4.2 MT Voice Call - SIP Preconditions required
Description
When Resource is available, the DUT should update the QoS status when preconditions are met.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
To confirm when Resource is available, the DUT should update the QoS status when preconditions are met.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
The DUT and Client-1 are both supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources are available.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT Voice call from Client-1.
	At DUT, check in SIP protocol messages:
- MT INVITE message indicates “Precondition” within the “Supported” tag.
- MT INVITE message contains Local QoS setting: desired-status attribute (a=des)
- MO SESSION PROGRESS message indicates “Precondition” within the “Required” tag.
- 

	2
	Answer the call at DUT.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	3
	End the voice call between DUT and Client-1.
	Call is ended.


[bookmark: _Toc482685978]93.2.4.3 MO Voice Call - SIP Preconditions required -  DUT upgrades call to Video
[bookmark: _Toc482685979]Description
When Resource is available, the DUT should update the QoS status when preconditions are met.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
To confirm when Resource is available, the DUT should update the QoS status when preconditions are met.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
The DUT and Client-1 are both supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources are available.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO Voice call to Client-1.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	2
	At DUT, select the in-call menu option to upgrade to a video call.
	Video Stream is successfully added.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.
At DUT, check in SIP protocol messages:
- MO INVITE message indicates “Precondition” within the “Supported” tag.
- MO INVITE message contains Local QoS setting: desired-status attribute (a=des)
- MO UPDATE message contains Local QoS setting: desired-status attribute (a=des)

	3
	End the video call between DUT and Client-1.
	Call is ended.


93.2.4.4 MT Voice Call - SIP Preconditions required - Client upgrades call to Video
Description
When Resource is available, the DUT should update the QoS status when preconditions are met.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
To confirm when Resource is available, the DUT should update the QoS status when preconditions are met.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
The DUT and Client-1 are both supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources are available.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT Voice call from Client-1.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	2
	At Client-1, select the in-call menu option to upgrade to a video call.
	Video Stream is successfully added.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.
At DUT, check in SIP protocol messages:
- MT INVITE message contains Local QoS setting: desired-status attribute (a=des)
- MO SESSION PROGRESS message indicates “Precondition” within the “Required” tag.
- MO OK message indicates “Precondition” within the “Supported” tag.

	3
	End the video call between DUT and Client-1.
	Call is ended.


93.2.4.5 MO Video Call - SIP Preconditions required
Description
When Resource is available, the DUT should update the QoS status when preconditions are met.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
To confirm when Resource is available, the DUT should update the QoS status when preconditions are met.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
The DUT and Client-1 are both supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources are available.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO Video call to Client-1.
	At DUT, check in SIP protocol messages:
- MO INVITE message indicates “Precondition” within the “Supported” tag.
- MO INVITE message contains Local QoS setting: desired-status attribute (a=des)
- MO UPDATE message contains Local QoS setting: desired-status attribute (a=des)

	2
	Answer the call at Client-1.
	Confirm the video call is established.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.

	3
	End the video call between DUT and Client-1.
	Call is ended.


93.2.4.6 MT Video Call - SIP Preconditions required
Description
When Resource is available, the DUT should update the QoS status when preconditions are met.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
To confirm when Resource is available, the DUT should update the QoS status when preconditions are met.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
The DUT and Client-1 are both supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources are available.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT Video call from Client-1.
	At DUT, check in SIP protocol messages:
- MT INVITE message indicates “Precondition” within the “Supported” tag.
- MT INVITE message contains Local QoS setting: desired-status attribute (a=des)
- MO SESSION PROGRESS message indicates “Precondition” within the “Required” tag.


	2
	Answer the call at DUT.
	Confirm the video call is established.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.

	3
	End the video call between DUT and Client-1.
	Call is ended.


[bookmark: _Toc69399009]93.2.5 SIP Preconditions Required (Resource Unavailable)
93.2.5.1 MO Voice Call - SIP Preconditions required - Resource Unavailable
[bookmark: _Toc482685862]Description
Confirm the DUT sends MO CANCEL message when QoS resource is unavailable for the voice call.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
Ensure that DUT sends MO CANCEL message when QoS resource is unavailable for the voice call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
DUT and Client-1 are supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources unavailable for voice call.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO Voice call to Client-1.
	At DUT, check in SIP protocol messages:
- MO INVITE message indicates “Precondition” within the “Supported” tag.
- MO INVITE message contains a=des: qos mandatory local “sendrecv”
- MO INVITE message contains a=des: qos optional remote “sendrecv”

	2
	Observe the call setup fails to establish.
	At DUT, check NAS protocol messages:
Dedicated bearer is not established.
At DUT, check in SIP protocol messages:
- MO CANCEL message.
Call setup is ended.


93.2.5.2 MT Voice Call - SIP Preconditions required - Resource Unavailable
[bookmark: _Toc482685863]Description
Confirm the DUT sends 580 PRECONDITION FAILURE message when QoS resource is unavailable for the voice call.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
Ensure that DUT sends 580 PRECONDITION FAILURE message when QoS resource is unavailable for the voice call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
DUT and Client-1 are supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources unavailable for voice call.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, Receive MT Voice call from Client-1.
	At DUT, check in SIP protocol messages:
- MO SESSION PROGRESS message indicates “Precondition” within the “Required” tag.


	2
	Observe the call setup fails to establish.
	At DUT, check NAS protocol messages:
Dedicated bearer is not established.
At DUT, check in SIP protocol messages:
- MO 580 PRECONDITION FAILURE message.
No missed call is indicated at DUT.


93.2.5.3 MO Voice Call - SIP Preconditions required - Resource Insufficient
Description
Confirm the DUT sends MO UPDATE message when QoS resource is insufficient for the voice call.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
Ensure that DUT sends MO UPDATE message when QoS resource is insufficient for the voice call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
DUT and Client-1 are supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources insufficient for requested voice call codec.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO Voice call to Client-1.
	At DUT, check in SIP protocol messages:
- MO INVITE message indicates “Precondition” within the “Supported” tag.
- MO INVITE message contains a=des: qos mandatory local “sendrecv”
- MO INVITE message contains a=des: qos optional remote “sendrecv”

QoS is insufficient to setup the call.
- MO UPDATE message is sent to downgrade the codec to the bitrate that matches the bandwidth allocated  for the dedicated bearer

	2
	Answer the call at Client-1.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	3
	End the voice call between DUT and Client-1.
	Call is ended.


93.2.5.4 MT Voice Call - SIP Preconditions required - Resource Insufficient
Description
Confirm the DUT sends MO UPDATE message when QoS resource is insufficient for the voice call.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
Ensure that DUT sends MO UPDATE message when QoS resource is insufficient for the voice call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
DUT and Client-1 are supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources insufficient for requested voice call codec.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, Receive MT Voice call from Client-1.
	At DUT, check in SIP protocol messages:
- MO SESSION PROGRESS message indicates “Precondition” within the “Required” tag.

QoS is insufficient to setup the call.
- MO UPDATE message is sent to downgrade the codec to the bitrate that matches the bandwidth allocated  for the dedicated bearer

	2
	Answer the call at DUT.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	3
	End the voice call between DUT and Client-1.
	Call is ended.


93.2.5.5 MO Video Call - SIP Preconditions required - Resource Unavailable
Description
Confirm the DUT sends MO UPDATE message when QoS resource is unavailable for the video call and establishes a voice call.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
Ensure that DUT sends MO UPDATE message when QoS resource is unavailable for the video call and establishes a voice call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
DUT and Client-1 are supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources unavailable for a video call.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO Video call to Client-1.
	At DUT, check in SIP protocol messages:
- MO INVITE message indicates “Precondition” within the “Supported” tag.
- MO INVITE message contains a=des: qos mandatory local “sendrecv”
- MO INVITE message contains a=des: qos optional remote “sendrecv”

QoS is unavailable to setup the call.
- MO UPDATE message is sent to downgrade the call to a voice call.

	2
	Answer the call at Client-1.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	3
	End the voice call between DUT and Client-1.
	Call is ended.


93.2.5.6 MT Video Call - SIP Preconditions required - Resource Unavailable
Description
Confirm the DUT sends MO UPDATE message when QoS resource is unavailable for the video call and establishes a voice call.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
Ensure that DUT sends MO UPDATE message when QoS resource is unavailable for the video call and establishes a voice call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
DUT and Client-1 are supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources unavailable for a video call.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, Receive MT Video call from Client-1.
	At DUT, check in SIP protocol messages:
- MO SESSION PROGRESS message indicates “Precondition” within the “Required” tag.

QoS is unavailable to setup the call.
- MO UPDATE message is sent to downgrade the call to a voice call.

	2
	Answer the call at DUT.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	3
	End the voice call between DUT and Client-1.
	Call is ended.


93.2.5.7 MO Video Call - SIP Preconditions required - Resource Insufficient
[bookmark: _Toc482685864]Description
Confirm the DUT sends MO UPDATE message when QoS resource is insufficient for the video call.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
Ensure that DUT sends MO UPDATE message when QoS resource is insufficient for the video call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
DUT and Client-1 are supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources insufficient for requested video call codec.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO Video call to Client-1.
	At DUT, check in SIP protocol messages:
- MO INVITE message indicates “Precondition” within the “Supported” tag.
- MO INVITE message contains a=des: qos mandatory local “sendrecv”
- MO INVITE message contains a=des: qos optional remote “sendrecv”

QoS is insufficient to setup the call.
- MO UPDATE message is sent to downgrade the video codec to a bitrate that matches the bandwidth allocated for the dedicated bearer.

	2
	Answer the call at Client-1.
	Confirm the video call is established.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.

	3
	End the video call between DUT and Client-1.
	Call is ended.


93.2.5.8 MT Video Call - SIP Preconditions required - Resource Insufficient
Description
Confirm the DUT sends MO UPDATE message when QoS resource is insufficient for the voice call.
Related core specifications
GSMA NG.114, section 2.2.5
3GPP TS 24.229, RFC 3312, RFC 4032
Reason for test
Ensure that DUT sends MO UPDATE message when QoS resource is insufficient for the voice call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
DUT and Client-1 are supporting SIP Precondition.
Network is supporting SIP Precondition.
QoS Resources insufficient for requested voice call codec.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, Receive MT Video call from Client-1.
	At DUT, check in SIP protocol messages:
- MO SESSION PROGRESS message indicates “Precondition” within the “Required” tag.

QoS is insufficient to setup the call.
- MO UPDATE message is sent to downgrade video codec to a bitrate that matches the bandwidth allocated for the dedicated bearer.

	2
	Answer the call at DUT.
	Confirm the video call is established.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.

	3
	End the video call between DUT and Client-1.
	Call is ended.



[bookmark: _Toc69399010]93.2.6 Call Establishment Performance
[bookmark: _Toc482685981]93.2.6.1 MO Voice Call - Establishment Setup time (Relative measurement)
[bookmark: _Toc482685982]Description
The DUT shall successfully establish an MO VxNR call within a sufficient setup time.
Related 3GPP core specifications
GSMA NG.114
Reason for test
To verify the DUT establishes an MO VxNR call within a sufficient setup time.
Initial configuration
DUT is successfully registered for IMS services (VxNR)
Reference-1, with similar capabilities to DUT is available and also registered for IMS services (VxNR)
Client-1 is any device that can receive MT voice calls.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO voice call to Client-1.
At DUT, measure the time from pressing the call button to when the ringing tone can be heard on DUT.
	DUT establishes MO call setup and is ringing to indicate the call to Client-1 has been successfully negotiated.
The call setup time is recorded.

	2
	At DUT, end the call setup.
	Call setup is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	10 call setup times in total are recorded on DUT.
Calculate an average call setup time.

	4
	At Reference-1, perform steps 1 and 2 for 10 attempts.
	10 call setup times in total are recorded on Reference-1.
Calculate an average call setup time.

	5
	Compare the setup time between DUT and Reference-1.
	Call setup time is comparable between DUT and Reference-1 (DUT is no worse than 10% slower in call setup time).


93.2.6.2 MO Voice Call - Establishment Setup time (Absolute measurement)
[bookmark: _Toc482685983]Description
The DUT shall successfully establish an MO VxNR call within a sufficient setup time.
Related 3GPP core specifications
GSMA IR.92
Reason for test
To verify the DUT establishes an MO VxNR call within a sufficient setup time.
Initial configuration
Test is done under lab conditions (optimum RF signal, no contention with other devices, and sufficient bandwidth of eNodeB).
DUT is successfully registered for IMS services (VxNR)
Reference-1, with similar capabilities to DUT is available and also registered for IMS services (VxNR)
Client-1 is any device that can receive MT voice calls.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO voice call to Client-1.
At DUT, measure the time from pressing the call button to when the ringing tone can be heard on DUT.
	DUT establishes MO call setup and is ringing to indicate the call to Client-1 has been successfully negotiated.
The call setup time is recorded.

	2
	At DUT, end the call setup.
	Call setup is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	10 call setup times in total are recorded on DUT.
Calculate an average call setup time.

	4
	At Reference-1, perform steps 1 and 2 for 10 attempts.
	10 call setup times in total are recorded on Reference-1.
Calculate an average call setup time.

	5
	Compare the setup time between DUT and Reference-1.
	Call setup time is comparable between DUT and Reference-1 (DUT is no worse than 10% slower in call setup time).


93.2.6.3 MO Voice Call - Establishment Success Rate (Relative measurement)
[bookmark: _Toc482685984]Description
The DUT shall successfully establish an MO VxNR call.
Related 3GPP core specifications
GSMA IR.92
Reason for test
To verify the DUT establishes an MO VxNR call over multiple attempts.
Initial configuration
DUT is successfully registered for IMS services (VxNR)
Reference-1, with similar capabilities to DUT is available and also registered for IMS services (VxNR)
Client-1 is any device that can receive MT voice calls.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO voice call to Client-1.
Answer call at Client-1.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	2
	At DUT, end the call.
	Call is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	10 calls in total are recorded on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 attempts.
	10 calls in total are recorded on Reference-1.

	5
	Compare the success rate between DUT and Reference-1.
	Call success rate is comparable between DUT and Reference-1 (DUT is no worse than 10% in call success rate).


93.2.6.4 MO Voice Call - Establishment Success Rate (Absolute measurement)
[bookmark: _Toc482685985]Description
The DUT shall successfully establish an MO VxNR call.
Related 3GPP core specifications
GSMA IR.92
Reason for test
To verify the DUT establishes an MO VxNR call over multiple attempts.
Initial configuration
Test is done under lab conditions (optimum RF signal, no contention with other devices, and sufficient bandwidth of eNodeB).
DUT is successfully registered for IMS services (VxNR)
Reference-1, with similar capabilities to DUT is available and also registered for IMS services (VxNR)
Client-1 is any device that can receive MT voice calls.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO voice call to Client-1.
Answer call at Client-1.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	2
	At DUT, end the call.
	Call is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	10 calls in total are recorded on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 attempts.
	10 calls in total are recorded on Reference-1.

	5
	Compare the success rate between DUT and Reference-1.
	Call success rate is comparable between DUT and Reference-1 (DUT is no worse than 10% in call success rate).


93.2.6.5 MT Voice Call - Establishment Success Rate (Relative measurement)
[bookmark: _Toc482685986]Description
The DUT shall successfully establish an MT VxNR call.
Related 3GPP core specifications
GSMA IR.92
Reason for test
To verify the DUT establishes an MT VxNR call over multiple attempts.
Initial configuration
DUT is successfully registered for IMS services (VxNR)
Reference-1, with similar capabilities to DUT is available and also registered for IMS services (VxNR)
Client-1 is any device that can make MO voice calls.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT voice call from Client-1.
Answer call at DUT.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	2
	At Client-1, end the call.
	Call is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	10 calls in total are recorded on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 attempts.
	10 calls in total are recorded on Reference-1.

	5
	Compare the success rate between DUT and Reference-1.
	Call success rate is comparable between DUT and Reference-1 (DUT is no worse than 10% in call success rate).


93.2.6.6 MT Voice Call - Establishment Success Rate (Absolute measurement)
Description
The DUT shall successfully establish an MT VxNR call.
Related 3GPP core specifications
GSMA IR.92
Reason for test
To verify the DUT establishes an MT VxNR call over multiple attempts.
Initial configuration
Test is done under lab conditions (optimum RF signal, no contention with other devices, and sufficient bandwidth of eNodeB).
DUT is successfully registered for IMS services (VxNR)
Reference-1, with similar capabilities to DUT is available and also registered for IMS services (VxNR)
Client-1 is any device that can make MO voice calls.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT voice call from Client-1.
Answer call at DUT.
	Confirm the voice call is established.
Confirm 2-way audio between DUT and Client-1.

	2
	At Client-1, end the call.
	Call is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	10 calls in total are recorded on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 attempts.
	10 calls in total are recorded on Reference-1.

	5
	Compare the success rate between DUT and Reference-1.
	Call success rate is comparable between DUT and Reference-1 (DUT is no worse than 10% in call success rate).


93.2.6.7 MO Video Call - Establishment Setup Time (Relative measurement)
Description
The DUT shall successfully establish an MO video call within a sufficient setup time.
Related 3GPP core specifications
GSMA IR.94
Reason for test
To verify the DUT establishes an MO video call within a sufficient setup time.
Initial configuration
Reference-1 with similar capabilities to DUT is available
DUT, Client-1and Reference-1 are successfully registered for IMS services (VxNR).
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO video call to Client-1.
At DUT, measure the time from pressing the call button to when the ringing tone can be heard on DUT.
	Ringing tone is heard on DUT.
The video call setup time is recorded.

	2
	At DUT, end the video call setup.
	Call setup is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	Calculate an average video call setup time of 10 times on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 attempts.
	Video call setup times are recorded on Reference-1.
Calculate an average video call setup time of 10 times.

	5
	Compare the setup time between DUT and Reference-1.
	Video call setup time is comparable between DUT and Reference-1 (DUT is no worse than 10% slower in video call setup time).



93.2.6.8 MT Video Call –Codec Establishment Time (Relative measurement)
Description
The DUT shall successfully encode/decode and display the video stream within an acceptable time after answering the video call.
Related 3GPP core specifications
GSMA IR.94
Reason for test
To verify the DUT encode/decode and display the video stream within an acceptable time.
Initial configuration
Reference-1 with similar capabilities to DUT is available
DUT, Client-1 and Reference-1 are successfully registered for IMS services (VxNR).
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT video call from Client-1.
Answer the video call at DUT.
At DUT, measure the time from pressing the video call accept button to when the 2-way video media stream is presented between DUT and Client.
	An incoming video call is indicated to DUT.
2-way video is presented.
The codec establishment time is recorded.

	2
	At DUT, end the video call.
	Video call is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	Calculate an average codec establishment time of 10 times on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 attempts.
	Calculate an average codec establishment time of 10 times on Reference-1.

	5
	Compare the establishment time between DUT and Reference-1.
	Codec establishment time is comparable between DUT and Reference-1 (DUT is no worse than 10% slower in video displaying delay).



93.2.6.9 MO Video Call - Establishment Success Rate (Relative measurement)
Description
The DUT shall successfully establish an MO video call.
Related 3GPP core specifications
GSMA IR.94
Reason for test
To verify the DUT establishes an MO video call over multiple attempts.
Initial configuration
Reference-1 with similar capabilities to DUT is available
DUT, Client-1and Reference-1 are successfully registered for IMS services (VxNR).
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO video call to Client-1.
Answer the call at Client-1.
	Confirm 2-way video stream between DUT and Client-1

	2
	At DUT, end the video call.
	Video call is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	Calculate video call success rate on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 attempts.
	Calculate video call success rate on Reference-1.

	5
	Compare the call success rate between DUT and Reference-1.
	Video call success rate is comparable between DUT and Reference-1 (DUT is no worse than 10% in video call success rate).



93.2.6.10 MT Video Call - Establishment Success Rate (Relative measurement)
Description
The DUT shall successfully establish an MT video call.
Related 3GPP core specifications
GSMA IR.94
Reason for test
To verify the DUT establishes an MT video call over multiple attempts.
Initial configuration
Reference-1 with similar capabilities to DUT is available
DUT, Client-1and Reference-1 are successfully registered for IMS services (VxNR).
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT video call from Client-1.
Answer the call at DUT.
	Confirm 2-way video stream between DUT and Client-1

	2
	At Client-1, end the video call.
	Video call is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	Calculate video call success rate on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 attempts.
	Calculate video call success rate on Reference-1.

	5
	Compare the call success rate between DUT and Reference-1.
	Video call success rate is comparable between DUT and Reference-1 (DUT is no worse than 10% in video call success rate).



93.2.6.11 MO Video Call - Establishment Setup Time (Absolute measurement)
Description
The DUT shall successfully establish an MO video call within a sufficient setup time.
Related 3GPP core specifications
GSMA IR.94
Reason for test
To verify the DUT establishes an MO video call within a sufficient setup time.
Initial configuration
Test is done under lab conditions (optimum RF signal and sufficient bandwidth of eNodeB).
DUT and Client-1 are successfully registered for IMS services (VxNR).
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO video call to Client-1.
At DUT, measure the time from pressing the call button to when the ringing tone can be heard on DUT.
	Ringing tone is heard on DUT.
The video call setup time is recorded.

	2
	At DUT, end the video call setup.
	Call setup is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	Record the video call setup time for each attempt on DUT.
Calculate and record an average video call setup time of 10 times on DUT.



93.2.6.12 MT Video Call –Codec Establishment Time (Absolute measurement)
Description
The DUT shall successfully encode/decode and display the video stream within an acceptable time after answering the video call.
Related 3GPP core specifications
GSMA IR.94
Reason for test
To verify the DUT encode/decode and display the video stream within an acceptable time.
Initial configuration
Test is done under lab conditions (optimum RF signal and sufficient bandwidth of eNodeB).
DUT and Client-1 are successfully registered for IMS services (VxNR).
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT video call from Client-1.
Answer the video call at DUT.
At DUT, measure the time from pressing the video call accept button to when the 2-way video media stream is presented between DUT and Client.
	An incoming video call is indicated to DUT.
2-way video is presented.
The codec establishment time is recorded.

	2
	At DUT, end the video call.
	Video call is ended.

	3
	At DUT, repeat steps 1 and 2 for 9 more attempts.
	Record the video call setup time for each attempt on DUT.
Calculate and record an average codec establishment time of 10 times on DUT.



[bookmark: _Toc69399017]93.5 VxNR - Service Interworking
[bookmark: _Toc69399018]93.5.1 Voice with Data Transfer
93.5.1.1 Voice Call setup during Active Data Transfer
Description
The DUT shall successfully setup a VxNR call during an active data transfer.
Related 3GPP core specifications
3GPP TS 24.229 
Reason for test
To verify the DUT can successfully setup a VxNR call during an active data transfer Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
If the DUT is supporting a Carrier Aggregation combination of the network then this shall be used when performing the active data transfer.
	
	Test procedure
	Expected behaviour

	1
	At DUT, download a large file from an external server.
Note:
This can be via an internal FTP application or via a tethered laptop connection.
	Data transfer is ongoing on DUT.
(If DUT is supporting a Carrier Aggregation of the network then CA is successfully established).

	2
	At DUT, make MO voice call to Client-1.
	Call is successfully established over VxNR.
Confirm 2-way audio between DUT and Client-1.
Data transfer is ongoing on DUT.

	3
	At DUT, end the voice call with Client-1.
	Call is ended.
Data transfer is ongoing on DUT.

	4
	At DUT, receive MT voice call from Client-1.
	Call is successfully established over VxNR.
Confirm 2-way audio between DUT and Client-1.
Data transfer is ongoing on DUT.

	5
	At Client-1, end the voice call with DUT.
	Call is ended.
Data transfer is ongoing on DUT.

	6
	End the data download.
	Data transfer is stopped.


93.5.1.2 Data Transfer setup during Active Voice Call
Description
The DUT shall successfully perform data transfer during an ongoing VxNR call.
Related 3GPP core specifications
3GPP TS 24.229 
Reason for test
To verify the DUT can perform data transfer during an ongoing VxNR call
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
If the DUT is supporting a Carrier Aggregation combination of the network then this shall be used when performing the active data transfer.

	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO voice call to Client-1.
	Call is successfully established over VxNR.
Confirm 2-way audio between DUT and Client-1.

	2
	At DUT, download a large file from an external server.
Note:
This can be via an internal FTP application or via a tethered laptop connection.
	Data transfer is ongoing on DUT.
(If DUT is supporting a Carrier Aggregation of the network then CA is successfully established).
Call is ongoing with Client-1.

	3
	End the data download.
	Data transfer is stopped.
Call is ongoing with Client-1.

	4
	At DUT, end the voice call with Client-1.
	Call is ended.


93.5.1.3 Voice Call setup during Active Data Transfer over Wi-Fi
Description
The DUT shall successfully setup a VxNR call during an active data transfer over Wi-Fi.
Related 3GPP core specifications
3GPP TS 24.229 
Reason for test
To verify the DUT can successfully setup a VxNR call during an active data transfer over Wi-Fi.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
DUT preference for internet is access is Wi-Fi preferred, Mobile data secondary.
DUT has VxWi-Fi calling disabled in the menu (or is not supporting VxWi-Fi).
Wi-Fi hotspot that provides a connection to the internet is available.
	-
	Test procedure
	Expected behaviour

	1
	At DUT open the browser and load the page "www.whatismyip.com".
This will display the IP address and ISP for the LTE network the DUT is registered on.
Make a note of these.
	IP address and ISP is displayed.  

	2
	At DUT, enable Wi-Fi and connect to the Wi-Fi hotspot.
	DUT displays the Wi-Fi connection icon to indicate it is connected to the Wi-Fi hotspot.
DUT still displays the VxNR icon to indicate VxNR calls are available according to the customisation requirement.

	3
	At DUT open the browser and load the page "www.whatismyip.com".
This will display the IP address and ISP for the Wi-Fi network the DUT is registered on.
Make a note of these.
	IP address and ISP is displayed.  
The IP and ISP in this step should be different to that in step 1.


	4
	At DUT, download a large file from an external server.
	Data transfer is ongoing over Wi-Fi on DUT.

	5
	At DUT, make MO voice call to Client-1.
	Call is successfully established over VxNR.
Confirm 2-way audio between DUT and Client-1.
Data transfer over Wi-Fi is ongoing on DUT.

	6
	At DUT, end the voice call with Client-1.
	Call is ended.
Data transfer over Wi-Fi is ongoing on DUT.

	7
	End the data download.
	Data transfer is stopped.

	8
	At DUT, disable Wi-Fi.
	Wi-Fi connection icon disappears.
DUT still displays the VxNR icon to indicate VxNR calls are available according to the customisation requirement.


93.5.1.4 Data Transfer over Wi-Fi setup during Active Voice Call
Description
The DUT shall successfully perform data transfer over Wi-Fi during an ongoing VxNR call.
Related 3GPP core specifications
3GPP TS 24.229 
Reason for test
To verify the DUT can perform data transfer over Wi-Fi during an ongoing VxNR call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
DUT preference for internet is access is Wi-Fi preferred, Mobile data secondary.
DUT has VxWi-Fi calling disabled in the menu (or is not supporting VxWi-Fi).
Wi-Fi hotspot that provides a connection to the internet is available.
	-
	Test procedure
	Expected behaviour

	1
	At DUT open the browser and load the page "www.whatismyip.com".
This will display the IP address and ISP for the LTE network the DUT is registered on.
Make a note of these.
	IP address and ISP is displayed.  

	2
	At DUT, make MO voice call to Client-1.
	Call is successfully established over VxNR.
Confirm 2-way audio between DUT and Client-1.

	3
	At DUT, enable Wi-Fi and connect to the Wi-Fi hotspot.
	DUT displays the Wi-Fi connection icon to indicate it is connected to the Wi-Fi hotspot.
Call is ongoing with Client-1.

	4
	At DUT open the browser and load the page "www.whatismyip.com".
This will display the IP address and ISP for the Wi-Fi network the DUT is registered on.
Make a note of these.
	IP address and ISP is displayed.  
The IP and ISP in this step should be different to that in step 1.


	5
	At DUT, download a large file from an external server.
	Data transfer is ongoing over Wi-Fi on DUT.
Call is ongoing with Client-1.

	6
	End the data download.
	Data transfer is stopped.
Call is ongoing with Client-1.

	7
	At DUT, disable Wi-Fi.
	Wi-Fi connection icon disappears.
Call is ongoing with Client-1.

	8
	At DUT, end the voice call with Client-1.
	Call is ended.
DUT still displays the VxNR icon to indicate VxNR calls are available according to the customisation requirement.


[bookmark: _Toc69399019]93.5.2 Video with Data Transfer
[bookmark: _Toc482686007]93.5.2.1 Video Call setup during Active Data Transfer
Description
The DUT shall successfully setup a VxNR call during an active data transfer.
Related 3GPP core specifications
3GPP TS 24.229 
Reason for test
To verify the DUT can successfully setup a VxNR call during an active data transfer.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
If the DUT is supporting a Carrier Aggregation combination of the network then this shall be used when performing the active data transfer.

	-
	Test procedure
	Expected behaviour

	1
	At DUT, download a large file from an external server.
Note:
This can be via an internal FTP application or via a tethered laptop connection.
	Data transfer is ongoing on DUT.
(If DUT is supporting a Carrier Aggregation of the network then CA is successfully established).

	2
	At DUT, make MO video call to Client-1.
	Call is successfully established over VxNR.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.
Data transfer is ongoing on DUT.

	3
	At DUT, end the video call with Client-1.
	Call is ended.
Data transfer is ongoing on DUT.

	4
	At DUT, receive MT video call from Client-1.
	Call is successfully established over VxNR.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.
Data transfer is ongoing on DUT.

	5
	At Client-1, end the video call with DUT.
	Call is ended.
Data transfer is ongoing on DUT.

	6
	End the data download.
	Data transfer is stopped.


[bookmark: _Toc482686008]93.5.2.2 Data Transfer setup during Active Video Call
Description
The DUT shall successfully perform data transfer during an ongoing VxNR call.
Related 3GPP core specifications
3GPP TS 24.229 
Reason for test
To verify the DUT can perform data transfer during an ongoing VxNR call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
If the DUT is supporting a Carrier Aggregation combination of the network then this shall be used when performing the active data transfer.
	
	Test procedure
	Expected behaviour

	1
	At DUT, make MO video call to Client-1.
	Call is successfully established over VxNR.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.

	2
	At DUT, download a large file from an external server.
Note:
This can be via an internal FTP application or via a tethered laptop connection.
	Data transfer is ongoing on DUT.
(If DUT is supporting a Carrier Aggregation of the network then CA is successfully established).
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.

	3
	End the data download.
	Data transfer is stopped.
Call is ongoing with Client-1.

	4
	At DUT, end the video call with Client-1.
	Call is ended.


[bookmark: _Toc482686009]93.5.2.3 Video Call setup during Active Data Transfer over Wi-Fi
[bookmark: _Toc482686010]Description
The DUT shall successfully setup a VxNR call during an active data transfer over Wi-Fi.
Related 3GPP core specifications
3GPP TS 24.229 
Reason for test
To verify the DUT can successfully setup a VxNR call during an active data transfer over Wi-Fi.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
DUT preference for internet is access is Wi-Fi preferred, Mobile data secondary.
DUT has VxWi-Fi calling disabled in the menu (or is not supporting VxWi-Fi).
Wi-Fi hotspot that provides a connection to the internet is available.
	-
	Test procedure
	Expected behaviour

	1
	At DUT open the browser and load the page "www.whatismyip.com".
This will display the IP address and ISP for the LTE network the DUT is registered on.
Make a note of these.
	IP address and ISP is displayed.  

	2
	At DUT, enable Wi-Fi and connect to the Wi-Fi hotspot.
	DUT displays the Wi-Fi connection icon to indicate it is connected to the Wi-Fi hotspot.
DUT still displays the VxNR icon to indicate VxNR calls are available according to the customisation requirement.

	3
	At DUT open the browser and load the page "www.whatismyip.com".
This will display the IP address and ISP for the Wi-Fi network the DUT is registered on.
Make a note of these.
	IP address and ISP is displayed.  
The IP and ISP in this step should be different to that in step 1.


	4
	At DUT, download a large file from an external server.
	Data transfer is ongoing over Wi-Fi on DUT.

	5
	At DUT, make MO video call to Client-1.
	Call is successfully established over VxNR.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.
Data transfer over Wi-Fi is ongoing on DUT.

	6
	At DUT, end the video call with Client-1.
	Call is ended.
Data transfer over Wi-Fi is ongoing on DUT.

	7
	End the data download.
	Data transfer is stopped.

	8
	At DUT, disable Wi-Fi.
	Wi-Fi connection icon disappears.
DUT still displays the VxNR icon to indicate VxNR calls are available according to the customisation requirement.


93.5.2.4 Data Transfer over Wi-Fi setup during Active Video Call
Description
The DUT shall successfully perform data transfer over Wi-Fi during an ongoing VxNR call.
Related 3GPP core specifications
3GPP TS 24.229 
Reason for test
To verify the DUT can perform data transfer over Wi-Fi during an ongoing VxNR call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
DUT preference for internet is access is Wi-Fi preferred, Mobile data secondary.
DUT has VxWi-Fi calling disabled in the menu (or is not supporting VxWi-Fi).
Wi-Fi hotspot that provides a connection to the internet is available.
	-
	Test procedure
	Expected behaviour

	1
	At DUT open the browser and load the page "www.whatismyip.com".
This will display the IP address and ISP for the LTE network the DUT is registered on.
Make a note of these.
	IP address and ISP is displayed.  

	2
	At DUT, make MO video call to Client-1.
	Call is successfully established over VxNR.
Confirm 2-way audio between DUT and Client-1.
Confirm 2-way video media stream between DUT and Client-1.

	3
	At DUT, enable Wi-Fi and connect to the Wi-Fi hotspot.
	DUT displays the Wi-Fi connection icon to indicate it is connected to the Wi-Fi hotspot.
Call is ongoing with Client-1.

	4
	At DUT open the browser and load the page "www.whatismyip.com".
This will display the IP address and ISP for the Wi-Fi network the DUT is registered on.
Make a note of these.
	IP address and ISP is displayed.  
The IP and ISP in this step should be different to that in step 1.


	5
	At DUT, download a large file from an external server.
	Data transfer is ongoing over Wi-Fi on DUT.
Call is ongoing with Client-1.

	6
	End the data download.
	Data transfer is stopped.
Call is ongoing with Client-1.

	7
	At DUT, disable Wi-Fi.
	Wi-Fi connection icon disappears.
Call is ongoing with Client-1.

	8
	At DUT, end the video call with Client-1.
	Call is ended.
DUT still displays the VxNR icon to indicate VxNR calls are available according to the customisation requirement.



[bookmark: _Toc69399020]93.6 VxNR- Mobility
[bookmark: _Toc482686012][bookmark: _Toc69399021]93.6.1 Service Reselection
[bookmark: _Toc482686013]93.6.1.1 Service Reselection - NG to E-UTRA - Idle
[bookmark: _Toc482686014]Description
This test case checks if the DUT is VxNR registered and moves to an area where NG-RAN network is not available, it can successfully establish MO and MT voice calls using VxLTE in E-UTRAN.
Related core specifications
GSMA IR.92; NG.114
Reason for test
The DUT must be able to perform MO and MT voice calls when changing RAT between NG-RAN and E-UTRAN.
Initial Configuration
Network is supporting NG-RAN and E-UTRAN.
Network supports IMS services on both RAT
DUT is configured to LTE/5G mode (or tested in an area where the only available networks are E-UTRAN and NG-RAN).
DUT is successfully registered for IMS services (VxNR) in NG-RAN
DUT is in IDLE state.
	-
	Test procedure
	Expected behaviour

	1
	Move DUT to an area where no NG-RAN network is available, so it reselects to a E-UTRAN network.
	DUT reselects from NG-RAN to E-UTRAN and performs a Tracking Area update procedure.
DUT does not send a new REGISTER message upon RAT change
DUT displays VxLTE service indication.

	2
	At DUT, Receive MT voice call Client-1.  

	Call is successfully established in IMS domain with 2-way audio.

	3
	End the voice call between DUT and Client-1.
	Call is ended.

	4
	At DUT, make MO voice call to Client-1.
	Call is successfully established in IMS domain with 2-way audio.

	5
	End the voice call between DUT and Client-1.
	Call is ended.



[bookmark: _Toc482686015]93.6.1.2 Service Reselection - E-UTRA to NG - Idle
[bookmark: _Toc482686016]Description
This test case checks if the DUT is VxLTE registered in E-UTRAN and moves to an area where NG-RAN network is available, it can successfully establish MO and MT voice calls using VxNR in NG-RAN
Related core specifications
GSMA IR.92; NG.114
Reason for test
The DUT must be able to perform MO and MT voice calls when changing RAT between E-UTRAN and NG-RAN.
Initial Configuration
Network is supporting E-UTRAN and NG-RAN.
Network supports IMS services on both RAT
DUT is configured to LTE/5G mode (or tested in an area where the only available networks are E-UTRAN and NG-RAN).
DUT is successfully registered for IMS services (VxLTE) in E-UTRAN
DUT is in IDLE state.
	-
	Test procedure
	Expected behaviour

	1
	Move DUT to an area where no E-UTRAN network is available, so it reselects to a NG-RAN network.
	DUT reselects from E-UTRAN to NG-RAN and performs a Registration Update procedure.
DUT does not send a new REGISTER message upon RAT change
DUT displays VxNR service indication.

	2
	At DUT, Receive MT voice call Client-1.  

	Call is successfully established in IMS domain with 2-way audio.

	3
	End the voice call between DUT and Client-1.
	Call is ended.

	4
	At DUT, make MO voice call to Client-1.
	Call is successfully established in IMS domain with 2-way audio.

	5
	End the voice call between DUT and Client-1.
	Call is ended.
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