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[bookmark: _Toc22402553][bookmark: _Toc22402555]91 IP Multimedia Subsystem (IMS)-VxLTE
[bookmark: _Toc22402554]91.1 VxLTE - System Access & Registration
91.1.1 Default Bearer Activation/Deactivation
[start of change…]
[bookmark: _Toc482685954]91.1.1.7 VxLTE Roaming Allowed by Network
Description 
This test case checks that a VxLTE device with VxLTE roaming enabled behaves properly in a visited LTE network that is VxLTE capable for roaming subscribers. 
Related core specifications 
GSMA IR.92 A.6 
Reason for test 
It must be ensured that a VxLTE capable device with VxLTE roaming enabled can properly make and receive packet switched voice calls in VxLTE roaming NW.
Initial Configuration 
VPLMN has an VxLTE roaming agreement with the HPLMN of the SIM card used in the DUT. 
VPLMN is supporting VxLTE for roaming subscribers (VoPS = 1)
VPLMN can optionally support IMS emergency calls
DUT is configured for IMS PS Voice Preferred, CS Secondary in both HPLMN and VPLMN
IMS APN is configured with IPv4v6.
DUT is in offline mode (Flight mode enabled / powered off).
	-
	Test procedure
	Expected behaviour

	1
	Bring DUT online so it establishes “Default EPS Bearer Context Activation” procedures.

	At DUT, check NAS protocol messages:
- DUT sends ATTACH REQUEST 
- Network sends ATTACH ACCEPT containing “IMS VoPS: IMS voice over PS session in S1 mode=1 (supported) and Emergency Service Support Indicator=Y/N”
- Network sends ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST containing the APN and PDN type.
DUT sends ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT to the network.

	2
	Observe that IMS Default Bearer Activation process occurs on DUT.
	At DUT, check NAS protocol messages:
- DUT must request a PDN connection to the “IMS” APN since the network is supporting VxLTE.

	3
	Check the VxLTE service indication (If supported in DUT customisation).
	DUT correctly displays an icon to indicate it is registered for LTE and VxLTE services.

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

	5
	End the voice call.
	At DUT, check in NAS protocol messages:
- Network sends DEACTIVATE EPS BEARER CONTEXT REQUEST
- DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT
- Network sends DEACTIVATE EPS BEARER CONTEXT REQUEST
- DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT
Call is ended.

	6
	At DUT, receive MT SMS
	SMS is received over IMS

	7
	At DUT, interrogate CFY via *#21#
	DUT successfully interrogates CFU status.via PS



[…end of change]
[bookmark: _Toc22402557]91.2 VxLTE - Basic Calls
[bookmark: _Toc22402558]91.2.1 Voice Calls
[start of change…]
[bookmark: _Toc482685958][bookmark: _Toc22402559]91.2.1.3 Dedicated Bearer Activation/Deactivation in roaming NW (MO Voice Call)
[bookmark: _Toc482685959]Description
The DUT shall successfully perform an MO VxLTE call when roaming in VxLTE.
Related 3GPP core specifications
GSMA IR.92
Reason for test
To verify the DUT establishes a dedicated bearer for MO VxLTE calls in VxLTE roaming NW.
Initial configuration
VPLMN has an VoLTE and VoWiFi roaming agreement with the HPLMN of the SIM card used in the DUT.
VPLMN is supporting VoLTE and VoWiFifor roaming subscribers
DUT is configured for IMS PS Voice Preferred, CS Secondary in both HPLMN and VPLMN
DUT and Client-1 are successfully registered for IMS services (VxLTE) in the HPMN
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO voice call to Client-1.
	At DUT, check in NAS protocol messages:
- Network sends ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST
- DUT sends ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT
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 DEACTIVATE EPS BEARER CONTEXT REQUEST
- DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT
Call is ended.


91.2.1.4 Dedicated Bearer Activation/Deactivation in roaming NW (MT Voice Call)
Description
The DUT shall successfully perform an MT VxLTE call when roaming in VxLTE.
Related 3GPP core specifications
GSMA IR.92
Reason for test
To verify the DUT establishes a Dedicated bearer for MT VxLTE calls in VxLTE roaming NW.
Initial configuration
VPLMN has an VxLTE roaming agreement with the HPLMN of the SIM card used in the DUT. 
VPLMN is supporting VxLTE for roaming subscribers
DUT is configured for IMS PS Voice Preferred, CS Secondary in both HPLMN and VPLMN
DUT and Client-1 are successfully registered for IMS services (VxLTE) in the roaming network
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT voice call from Client-1.
	At DUT, check in NAS protocol messages:
- Network sends ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST
- DUT sends ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT
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 DEACTIVATE EPS BEARER CONTEXT REQUEST
- DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT
Call is ended.



[…end of change]
91.2.2 Video Calls
[start of change…]
[bookmark: _Toc482685961]91.2.2.3 Dedicated Bearer Activation/Deactivation in roaming NW (MO Video Call)
[bookmark: _Toc482685962]Description
The DUT shall successfully perform an MO Video call when roaming in VxLTE
Related 3GPP core specifications
GSMA IR.92, IR.94
Reason for test
To verify the DUT establishes a Dedicated bearer for MO Video calls when roaming in VxLTE.
Initial configuration
VPLMN has an VxLTE roaming agreement with the HPLMN of the SIM card used in the DUT. 
VPLMN is supporting VxLTE for roaming subscribers
DUT is configured for IMS PS Voice Preferred, CS Secondary in both HPLMN and VPLMN
DUT and Client-1 are successfully registered for IMS services (VxLTE) in the HPMN
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO video call to Client-1.
	At DUT, check in NAS protocol messages:
- Network sends ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST
- DUT sends ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT
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 video call.
	At DUT, check in NAS protocol messages:
- Network sends DEACTIVATE EPS BEARER CONTEXT REQUEST
- DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT
Call is ended.


91.2.2.4 Dedicated Bearer Activation/Deactivation in roaming NW (MT Video Call)
Description
The DUT shall successfully perform an MT Video call when roaming in VxLTE.
Related 3GPP core specifications
GSMA IR.92, IR.94 
Reason for test
To verify the DUT establishes a Dedicated bearer for MT Video calls.
Initial configuration
VPLMN has an VxLTE roaming agreement with the HPLMN of the SIM card used in the DUT. 
VPLMN is supporting VxLTE for roaming subscribers
DUT is configured for IMS PS Voice Preferred, CS Secondary in both HPLMN and VPLMN
DUT and Client-1 are successfully registered for IMS services (VxLTE) in the HPMN
	-
	Test procedure
	Expected behaviour

	1
	At DUT, receive MT video call from Client-1.
	At DUT, check in NAS protocol messages:
- Network sends ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST
- DUT sends ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT
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 DEACTIVATE EPS BEARER CONTEXT REQUEST
- DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT
Call is ended.



[bookmark: _Toc22402560]91.2.3 Emergency Call (EMS Supported by Network)
91.2.3.1 Emergency Call (EMS Supported by Network)
91.2.3.1.5 Emergency Call over VxLTE -– UE detectable - SoS APN (Roaming)
Description
The DUT shall successfully make Emergency Calls over VxLTE when roaming outside its HPLMN. 
Note: In some networks anonymous IMS emergency calls are not allowed. However, if CS based emergency calls are not available, then anonymous IMS emergency calls must be permitted for inbound S8HR VoLTE roamers. 
Related core specifications
3GPP TS 23.167, TS 24.229, TS 24.301, TS 24.237
IR.92 5.2
Reason for test
To verify the DUT is able to initiate an Emergency call via IMS when registered for VxLTE in a network from another country that is supporting EM calls over IMS.
Initial configuration
Network is supporting E-UTRAN and UTRAN or GERAN.
Network is supporting Emergency Calls over VxLTE (EMC_BS=1) and IMS services (VoPS=1).
DUT is roaming in a VPLMN.
DUT is configured to Automatic RAT mode.
DUT is configured for IMS PS Voice Preferred, CS Secondary, or IMS PS Voice only.
DUT is may be successfully registered for IMS services (VxLTE) in VPLMNHPLMN.
	-
	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 ATTACH REQUEST with attach type "EPS emergency attach" (PDN CONNECTIVITY REQUEST with Request type 4 “Emergency”).
- Network sends ATTACH ACCEPT containing “IMS VoPS: IMS voice over PS session in S1 mode=1 (supported) and Emergency Service Support Indicator=Y”

- DUT sends PDN CONNECTIVITY REQUEST to the network with Request type 4 “Emergency”.- Network sends ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST (PDU CONNECTIVITY REQUEST ACCEPT)
- DUT sends ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT
At DUT, check SIP protocol messages:
- MO SIP REGISTER message: This message includes a “sos” SIP URI parameter in contact header
- MT 403/420 Response message, which may/may not indicate that an anonymous IMS emergency call is allowed. This is indicated via an XML body returned in the SIP response message.
a) anonymous IMS emergency call allowed 
The UE initiates an anonymous IMS emergency call.



- Network sends ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST
- DUT sends ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT
b) anonymous IMS emergency call not allowed:
- Network sends PDN CONNECTIVITY REJECT to the DUT
DUT reattempts emergency call in CS domain
- Network sends ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST to DUT with APN “SoS”. 
- DUT sends ACTIVATE DEFAULT BEARER CONTEXT ACCEPT to the network.
In both cases:
- Network sends ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST
- DUT sends ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT
Confirm 2-way audio between DUT and Emergency Services operator.

	2
	End the EM call.
	At DUT, if PS emergency call, check SIP protocol messages:
- MO SIP BYE message
- MT 200 OK message
At DUT, check in NAS protocol messages:
- Network sends DEACTIVATE EPS BEARER CONTEXT REQUEST (for dedicated bearer)
- DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT (for dedicated bearer)

Call is ended
After a N/W specific interval (to permit a further emergency call or a callback to the UE):- 
- Network sends DEACTIVATE EPS BEARER CONTEXT REQUEST (defualt bearer)
- DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT (default bearer)
Call is ended.



91.2.3.1.6 Emergency Call over VxLTE – non UE detectable - SoS APN (Roaming)
Description
The DUT shall successfully make non-UE detectabele Emergency Calls over VxLTE when roaming outside its HPLMN. In this case, the call is offered as a non-emergency call to the HPMN. The HPLMN shall be able to recognise emergency codes in the serving VPMN. The call attempt is rejected with an indication to the UE that an emergency call should be initiated in the VPMN. 
Note: Some Home Short Service Codes (Voice Mail, Customer Care) are using the same codes as Visited “Non UE detectable” emergency codes. The HPMN must therefore check if a received short code is i) a HPMN service code, ii) a VPMN emergency code, or iii) Other. Local service codes are in the HPMN, emergency codes must be handled in the VPMN and other codes are handed as per N/W configuration (e.g. calls rejected).   
Related core specifications
3GPP TS 23.167, TS 24.229, TS 24.301, TS 24.237
IR.92 5.2
Reason for test
To verify the DUT is able to initiate an non-UE detectable Emergency call (e.g. 110 – police) via IMS when registered for VxLTE in a network from another country that is supporting EM calls over IMS.
Initial configuration
Network is supporting E-UTRAN and UTRAN or GERAN.
Network is supporting Emergency Calls over VxLTE (EMC_BS=1) and IMS services (VoPS=1).
Non UE detectable Emergency Calls are supportd by the NW
DUT is roaming in a VPLMN.
DUT is configured to Automatic RAT mode.
DUT is configured for IMS PS Voice Preferred, CS Secondary, or IMS PS Voice only.
DUT is successfully registered for IMS services (VxLTE) in HPLMN.
Editor’s Note – Rather than a comment, easier to do it this way. So, what happens is that the UE makes a “normal” call to the VPMN IMS. However, the HPMN IMS recognises that the short code is not a local service code and is a VPMN emergency code (HPMN IMS has a data table to spot all “strange” emergency codes on a per-MCC basis). The SIP INVITE is rejected with a 380 response (use Alternative Service) with an indicator that this is an emergency call. The UE (on receipt of 380) then behaves as for a UE-detected emergency call. See TS 24.229 section 5.1.3.1. 
	-
	Test procedure
	Expected behaviour

	1
	At DUT, make MO non UE detectable EM call to Emergency Services (110, 101 or 999).
	DUT displays Emergency Call setup. 
At DUT, check NAS protocol messages:
- DUT sends PDN CONNECTIVITY REQUEST to the network with Request type 1 “Initial Request”.
SIP INVITE includes non UE detecable emergency number, e.g. 110, 101 or 990.
- Network sends SIP 380 (Alternative Service – Emergency) with contact header information including emergency service URN (e.g. urn:service:sos:police)
- DUT sends ATTACH REQUEST with attach type "EPS emergency attach". 
- Network sends ATTACH ACCEPT containing “IMS VoPS: IMS voice over PS session in S1 mode=1 (supported) and Emergency Service Support Indicator=Y”
- DUT sends PDN CONNECTIVITY REQUEST to the network with Request type 4 “Emergency”.
- Network sends ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST to DUT with APN “SOS”. 
- DUT sends ACTIVATE DEFAULT BEARER CONTEXT ACCEPT to the network.
- Network sends ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST
- DUT sends ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT
At DUT, check SIP protocol messages:
- MO SIP REGISTER message: This message includes a “sos” SIP URI parameter in contact header
- MT 403/420 Response message, which may/may not indicate that an anonymous IMS emergency call is allowed. This is indicated via an XML body returned in the SIP response message.  
a) anonymous IMS emergency call allowed 
The UE initiates an anonymous IMS emergency call.
- Network sends ACTIVATE DEDICATED EPS BEARER CONTEXT REQUEST
- DUT sends ACTIVATE DEDICATED EPS BEARER CONTEXT ACCEPT
b) anonymous IMS emergency call not allowed:
- Network sends PDN CONNECTIVITY REJECT to the DUT
DUT reattempts emergency call in CS domain

Confirm 2-way audio between DUT and Emergency Services operator.

	2
	End the EM call.
	At DUT, if PS emergency call, check SIP protocol messages:
- MO SIP BYE message
- MT 200 OK message
At DUT, check in NAS protocol messages:
- Network sends DEACTIVATE EPS BEARER CONTEXT REQUEST
- DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT
- Network sends DEACTIVATE EPS BEARER CONTEXT REQUEST
- DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT
Call is ended.



[…end of change]
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