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[bookmark: _Toc54003760]93.1 VxNR - System Access & Registration

93.1.1.3 Default PDU Session establishment - Unsuccessful (UICC Not Provisioned for IMS)
Description
When a non-provisioned UICC is used in an IMS enabled device on a VxNR network, the device shall handle IMS DNN PDU Session establishment rejections correctly.
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 confirm the DUT behaves correctly when receiving PDU Session establishment reject for IMS DNN.
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).
UICC used for this test is not IMS provisioned.

	-
	Test procedure
	Expected behaviour

	1
	Bring DUT online so it initiates initial registration procedures.

	At DUT, check NAS protocol messages:
- DUT sends REGISTRATION REQUEST 
-DUT sends UE Capability Information containing “voiceOverNR” 
- Network sends REGISTRATION ACCEPT with “IMS voice over PS session supported over 3GPP access = 1” – supported

	2
	Observe that PDU session establishment process occurs on DUT.
	At DUT, check NAS protocol messages:
- DUT requests a PDU session establisment connection to the “IMS” DNN since the network indicates supporting VxNR.
- Network sends PDU SESSION ESTABLISHMENT REQUEST
Check within the PDU SESSION ESTABLISHMENT REJECT message if Back-off timer is included.
Back-off Timer included:
Timer included (not deactivated or zero):
- DUT shall start back-off timer according to the value in T3396 and make a further PDU SESSION ESTABLISHMENT REQUEST message to the same IMS DNN only when the timer has expired.  Before back-off timer expiry, confirm DUT is camping to the network but without a VxNR registration.

Timer included (set to deactivated):
- DUT shall not make any further PDU SESSION ESTABLISHMENT REQUESTs until it is restarted or the SIM is removed.  

Timer included (set to zero):
- DUT may send a PDU SESSION ESTABLISHMENT REQUEST  message to the same IMS DNN (depending on device implementation).

Back-off timer NOT included:  
Timer not included: Rejected with #8, #27, #32 or #33.
- DUT shall start back-off timer with a default value of 12 minutes and make a further PDU SESSION ESTABLISHMENT REQUEST to the same IMS DNN only when the timer has expired.  Before back-off timer expiry, confirm DUT is camping to the network but without a VxNR registration.

Timer not included: Rejected with any other cause:
- DUT may send a “PDN CONNECTIVITY REQUEST” message to the same IMS APN (depending on device implementation). 

N.B Some operators request the manufacturer to implement a specific timer value for their network rather than using the default timer value in the reject cause message. Please check with the network under test if no timer is included in the reject cause message.

	4
	Check the VxNR service indication (If supported in DUT ustomization).
	DUT correctly displays an icon to indicate it is registered for 5G services but not VxNR icon.

	9
	At DUT, receive MT SMS
	SMS is received over NAS
(If the network is not supporting SMS over NAS, then the SMS procedure will fail).




93.2.3.2 Emergency Call (EMS Not Supported by Network)        
93.2.3.2.1 Emergency Call over 5GS (Not Supported by Network EMC=0/EMF=1) - 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.



93.2.3.2.2 Emergency Call over 5GS (Not Supported by Network EMC=0/EMF=0) - 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 not support Emergency service fallback (EMF = 0 Emergency services fallback not supported)
Network does support IMS Emergency services in E-UTRAN
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 autonomously starts selection of E-UTRAN  RAT
- 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: _Toc74945336][bookmark: _Toc74945421][bookmark: _Toc74945415]93.2 VxNR – Basic Calls
93.2.6 Call Establishment Performance
93.2.6.1 MO Voice Call – Establishment Setup time (Relative measurement)
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.
DUT, Client-1, Reference-1 are in idle mode upon each call attempt

	-
	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 19 more attempts.
	10 20 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 20 attempts.
	10 20 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)
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.
DUT, Client-1, Reference-1 are in idle mode upon each call attempt

	-
	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 19 more attempts.
	10 20 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 20 attempts.
	10 20 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)
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 49 more attempts.
	10 50 calls in total are recorded on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 50 attempts.
	10 50 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)
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 49 more attempts.
	10 50 calls in total are recorded on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 50 attempts.
	10 50 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)
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 49 more attempts.
	10 50 calls in total are recorded on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 50 attempts.
	10 50 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 49 more attempts.
	10 50 calls in total are recorded on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 50 attempts.
	10 50 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).
DUT, Client-1, Reference-1 are in idle mode upon each call attempt
	-
	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 19 more attempts.
	Calculate an average video call setup time of 10 20 times on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 20 attempts.
	Video call setup times are recorded on Reference-1.
Calculate an average video call setup time of 10 20 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 49 more attempts.
	Calculate video call success rate on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 50 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-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 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 49 more attempts.
	Calculate video call success rate on DUT.

	4
	At Reference-1, perform steps 1 and 2 for 10 50 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).
DUT; Client-1 are in idle mode. 

	-
	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 20 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.



93.3 VxNR - SMS   
[bookmark: _Toc482686012][bookmark: _Toc74945377]93.3.1 SMS over VxNR (Supported by Network)
93.3.1.1 SMS over VxNR - MO SMS
Description
Verify the DUT can successfully send an MO SMS via VxNR.
Related core specifications
3GPP TS 24.341; 24.229
GSMA NG.114
Reason for test
To verify the DUT is able to send an MO SMS over IMS.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
The DUT supports MO SMS over IMS.
The IMS server supports MO SMS over IMS.
	-
	Test procedure
	Expected behaviour

	1
	Using the DUT messaging application, create a new SMS and enter the MSISDN of Client-1 as the recipient.
Enter 160 characters (1 segment) in the SMS text.
	The SMS is created.

	2
	Send the SMS to Client-1
	At DUT, check in SIP protocol messages:
- MO MESSAGE message.
SMS is successfully received on Client 1.
The message content is identical to the message prepared on DUT.



93.3.1.2 SMS over VxNR - MT SMS
Description
Verify the DUT can successfully receive an MT SMS via VxNR.
Related core specifications
3GPP TS 24.341; 24.229
GSMA NG.114
Reason for test
To verify the DUT can receive an MT SMS over VxNR.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
The DUT supports MT SMS over IMS.
The IMS server supports MT SMS over IMS.
	-
	Test procedure
	Expected behaviour

	1
	At Client-1, create a new SMS and enter the MSISDN of DUT as the recipient.
Enter 160 characters (1 segment) in the SMS text.
	The SMS is created.

	2
	Send the SMS to DUT
	At DUT, check in SIP protocol messages:
- MT MESSAGE message.
SMS is successfully received on DUT.
The message content is identical to the message prepared on Client-1.



93.3.2 SMS over VxNR (Not supported by Network)
93.3.2.1 SMS over VxNR (Not supported by Network) - MO SMS over NAS
Description
Verify the DUT can successfully send an MO SMS via NAS when the IMS server is not supporting MO SMS over IMS.
Related core specifications
3GPP TS 24.341; TS 23.272; TS 23.221; TS 25.301; TS 24.167
GSMA NG.114
Reason for test
To verify the DUT is able to send an MO SMS over NAS when the IMS server is not supporting MO SMS over IMS.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
The DUT supports MO SMS over IMS and MO SMS over NAS.
The IMS server does not support MO SMS over IMS.
The 5GCN supports SMS over NAS
	-
	Test procedure
	Expected behaviour

	1
	Using the DUT messaging application, create a new SMS and enter the MSISDN of Client-1 as the recipient.
Enter 160 characters (1 segment) in the SMS text.
	The SMS is created.

	2
	Send the SMS to Client-1
	At DUT, check in SIP protocol messages:
- There is no MO MESSAGE.
DUT sends SMS message using UL NAS TRANSPORT procedure
SMS is successfully received on Client 1.
The message content is identical to the message prepared on DUT.




93.3.2.2 SMS over VxNR (Not supported by Network) - MT SMS over NAS
Description
Verify the DUT can successfully receive an MT SMS via NAS when the IMS server is not supporting MT SMS over IMS.
[bookmark: _Hlk80739493]Related core specifications
3GPP TS 24.341; TS 23.272; TS 23.221; TS 25.301; TS 24.167
GSMA NG.114
Reason for test
To verify the DUT is able to receive an MT SMS over NAS when the IMS server is not supporting MT SMS over IMS.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR).
The DUT supports MT SMS over IMS and MT SMS over NAS.
The IMS server does not support MT SMS over IMS.
The 5GCN supports SMS over NAS
	-
	Test procedure
	Expected behaviour

	1
	At Client-1, create a new SMS and enter the MSISDN of DUT as the recipient.
Enter 160 characters (1 segment) in the SMS text.
	The SMS is created.

	2
	Send the SMS to DUT
	At DUT, check in SIP protocol messages:
- There is no MT MESSAGE.
SMS is successfully received on DUT upon reception of DL NAS TRANSPORT message.
The message content is identical to the message prepared on Client-1.



93.4 VxNR - Supplementary Services          
93.4.1 Supplementary Services via VxNR (Supported by network)
93.4.1.1 Communication Forwarding Unconditional (CFU) 
Description
The DUT must be able to register/activate and erase/deactivate the Communication Diversion successfully over Ut/XCAP while registered for IMS services. When activated, the voice call shall be forwarded as expected for the Communication Diversion configured in the DUT.
Related core specifications
3GPP TS 24.229, TS 24.604
GSMA NG.114
Reason for test
To confirm the DUT is able to successfully register/activate and erase/deactivate Communication Forwarding Unconditional over Ut/XCAP when registered for IMS services.
Initial Configuration
Network under test supports Communication Diversion over Ut/XCAP.
DUT is successfully registered for IMS services (VxNR)
All Communication Forwarding are erased at DUT.
Client-1 and Client-2 required.
	-
	Test procedure
	Expected behaviour

	1
	At DUT register CFU to MSISDN of Client-1.
	Confirm DUT indicates CFU is activated.
Confirm DUT used Ut/XCAP protocol.

	2
	At DUT interrogate the status of CFU.
	Confirm DUT indicates CFU is activated to MSISDN of Client-1.
Confirm DUT used Ut/XCAP protocol.

	3
	At Client-2 make MO voice call to DUT.
	Confirm the voice call from Client-2 is forwarded to Client-1.
Confirm DUT shows no indication of the voice call from Client-2.

	4
	At Client-2 end the call.
	Call is ended.

	5
	At DUT deactivate CFU.
	Confirm DUT indicates CFU is deactivated.
Confirm DUT used Ut/XCAP protocol.

	6
	At DUT interrogate the status of CFU.
	Confirm DUT indicates CFU is deactivated.
Confirm DUT used Ut/XCAP protocol.
Confirm MSISDN of Client-1 is still set as the destination number, even though the service is deactivated.

	7
	At DUT activate CFU.
	Confirm DUT indicates CFU is activated.
Confirm DUT used Ut/XCAP protocol.

	8
	At DUT interrogate the status of CFU.
	Confirm DUT indicates CFU is activated to MSISDN of Client-1.
Confirm DUT used Ut/XCAP protocol.
Confirm MSISDN of Client-1 is displayed as the destination number.

	9
	At DUT erase CFU to MSISDN of Client-1.
	Confirm DUT indicates CFU is erased.
Confirm DUT used Ut/XCAP protocol.

	10
	At DUT interrogate the status of CFU.
	Confirm DUT indicates CFU is deactivated.
Confirm DUT used Ut/XCAP protocol.
Confirm no destination number is pre-set anymore.

	11
	At Client-2 make MO voice call to DUT.
	Confirm the voice call from Client-2 is received successfully on DUT.

	12
	End the voice call between DUT and Client-2.
	Call is ended.



93.4.1.2 Communication Forwarding on Busy User (CFB) 
Description
The DUT must be able to register/activate and erase/deactivate the Communication Diversion successfully over XCAP while registered for IMS service. When activated, the voice call shall be forwarded as expected for the Communication Diversion configured in the DUT.
Related core specifications
3GPP TS 24.229, TS 24.604
GSMA NG.114

Reason for test
To confirm the DUT is able to successfully register/activate and erase/deactivate Communication Forwarding on Busy User over XCAP when registered for IMS services.
Initial Configuration
Network under test supports Communication Diversion over Ut/XCAP.
DUT is successfully registered for IMS services (VxNR)
All Communication Forwarding are erased at DUT.
Communication Waiting is deactivated on DUT.
Client-1, Client-2 and Client-3 required.
	-
	Test procedure
	Expected behaviour

	1
	At DUT register CFB to MSISDN of Client-1. 
	Confirm DUT indicates CFB is activated.
Confirm DUT used Ut/XCAP protocol.

	2
	At DUT interrogate the status of CFB.
	Confirm DUT indicates CFB is activated to MSISDN of Client-1.
Confirm DUT used Ut/XCAP protocol.

	3
	At DUT make MO voice call to Client-3.
	Confirm the voice call is established.

	4
	At Client-2 make MO voice call to DUT.
	Confirm the voice call from Client-2 is forwarded to Client-1.
Confirm DUT shows no indication of the voice call from Client-2.

	5
	At Client-2 end the call.
	Call is ended.

	6
	At DUT end the call.
	Call is ended.

	7
	At DUT deactivate CFB.
	Confirm DUT indicates CFB is deactivated.
Confirm DUT used Ut/XCAP protocol.

	8
	At DUT interrogate the status of CFB.
	Confirm DUT indicates CFB is deactivated.
Confirm DUT used Ut/XCAP protocol.
Confirm MSISDN of Client-1 is still set as the destination number, even though the service is deactivated.

	9
	At DUT activate CFB.
	Confirm DUT indicates CFB is activated.
Confirm DUT used Ut/XCAP protocol.

	10
	At DUT interrogate the status of CFB.
	Confirm DUT indicates CFB is activated to MSISDN of Client-1.
Confirm DUT used Ut/XCAP protocol.
Confirm MSISDN of Client-1 is displayed as the destination number.

	11
	At DUT erase CFB to MSISDN of Client-1.
	Confirm DUT indicates CFB is erased.
Confirm DUT used Ut/XCAP protocol.

	12
	At DUT interrogate the status of CFB.
	Confirm DUT indicates CFB is deactivated.
Confirm DUT used Ut/XCAP protocol.
Confirm no destination number is pre-set anymore.

	13
	At DUT make MO voice call to Client-3.
	Confirm the voice call is established.

	14
	At Client-2 make MO voice call to DUT.
	Confirm Client-2 displays a notification that DUT is busy in another call (audible/visual) and the call is not forwarded.

	15
	End the voice call between DUT and Client-3.
	Call is ended.



93.4.1.3 Communication Waiting (CW) – Invocation – Activated in DUT – Accept and Hold
Description
For Terminal based Communication Waiting, the operation is handled at the DUT.  When a second incoming call is received, the DUT must handle the call according to the DUT Communication Waiting status.
Related core specifications
GSMA NG.114
3GPP TS 24.615
Reason for test
To verify when Terminal based Communication Waiting is activated and the DUT is in an ongoing voice call, the DUT indicates to the user when a 2nd incoming call is received.  If the 2nd incoming call is answered, the initial call can be placed on hold.
Initial configuration
Communication Waiting is activated in the network.
DUT is successfully registered for IMS services (VxNR)
Communication Waiting is activated in the DUT.
Client-1 and Client-2 required.
Scenario A: Voice
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO Voice call to Client-1.
	Confirm Voice call with Client-1 is established.
Confirm 2-way audio.

	2
	At DUT, receive MT Voice call from Client-2.
	Confirm DUT has an audible / visual notification that a 2nd incoming call from Client-2 is waiting.

	3
	At DUT, accept the Voice call from Client-2 and put the Voice call with Client-1 on hold.
	Confirm DUT puts Client-1 on hold.
Confirm Voice call with Client-2 is established. Confirm 2-way audio.

	4
	At Client-1, end the call with DUT.
	Confirm the held call with Client-1 is released.
Confirm the active call with Client-2 is stable with 2-way audio.

	5
	At DUT, end all calls.
	Confirm all calls are released.


Scenario B: Video
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO Video call to Client-1.
	Confirm Video call with Client-1 is established.
Confirm 2-way audio.
Confirm 2-way video media stream between DUT and Client-1.

	2
	At DUT, receive MT Voice call from Client-2.
	Confirm DUT has an audible / visual notification that a 2nd incoming call from Client-2 is waiting.

	3
	At DUT, accept the Voice call from Client-2 and put the Video call with Client-1 on hold.
	Confirm DUT puts Client-1 on hold.
Confirm Voice call with Client-2 is established. Confirm 2-way audio.

	4
	At Client-1, end the call with DUT.
	Confirm the held call with Client-1 is released.
Confirm the active call with Client-2 is stable with 2-way audio.

	5
	At DUT, end all calls.
	Confirm all calls are released.



93.4.1.3 MO & MT Voice Communication Hold
Description
MO and MT Communication Hold operation during an IMS Voice call
Related core specifications
3GPP TS 24.173, 3GPP TS 24.610
GSMA NG.114
Reason for test
To ensure there is no audio in either direction when the call is placed on hold by both parties.  There is only 2-way audio when both parties have retrieved the call.
Initial configuration
DUT and Client-1 are successfully registered for IMS services (VxNR)
DUT is an ongoing Voice call with Client-1.
	-
	Test procedure
	Expected behaviour

	1
	At DUT, place Client-1 on hold using the menu option.
	Confirm there is a visible indication on the DUT that the call is held.
Confirm there is no audio on invoking side (DUT)

	2
	Wait 15 seconds.
	Confirm call is on hold in 1 direction (Held by DUT).

	3
	At Client-1, place DUT on hold.
	Confirm there is a visible notification on the DUT that the call has been placed on hold (if supported by server).
Confirm there is no audio in either direction.

	4
	Wait 15 seconds.
	Confirm call is on hold in both directions (Held by DUT and Client-1).

	5
	At DUT, retrieve the call using the menu option.
	Confirm the call from DUT to Client-1 is retrieved but there is still no audio in either direction because the call from Client-1 to DUT remains held.
If supported by the network – an announcement will be played at held party instead of no audio in both directions.

	6
	Wait 15 seconds.
	Confirm call is on hold in 1 direction (Held by Client-1).

	7
	At Client-1, retrieve the call.
	Confirm the call with DUT is restored.
Confirm there is a visible notification on the DUT that the call has been retrieved (if supported by server).
Confirm 2-way audio between DUT and Client-1.

	8
	At DUT, end the voice call.
	Confirm the call is successfully ended.
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