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[bookmark: _Toc518574753][bookmark: _Toc65696376][bookmark: _Toc421610440][bookmark: _Toc447202502][bookmark: _Toc416269262]30.1.1.9	Attach Reject, cause #19 “ESM Failure”, PDN Connectivity Reject, ESM cause #111"Protocol Error, unspecified"
Description
Check the DUT’s behaviour on the reject message with cause #19 "ESM Failure", with a PDN CONNECTIVITY REJECT message contained in the ESM message container information element.
Related core specifications
3GPP TS 24.301, sub clause 5.5.1.2.5, 5.5.1.2.6
Reason for test
To verify that the DUT behaves correctly on a reject message "ESM Failure"
Initial configuration
1. DUT is powered off
1. Network does not allow EPS services (e.g. this particular IMSI is not provisioned for EPS services)
Test procedure
1. Power on the DUT.
2. UE initiates Attach procedure by sending ATTACH REQUEST message.
3. EMM cause at the time of reception of the Attach Reject message is equal to 
#19 ESM Failure. The ESM container information element contains a PDN CONNECTIVITY REJECT message, ESM cause is 111 Protocol Error, unspecified.
4. Check that the UE tries to perform additional attach procedure. Repeat steps 2 - 4 four more times.
Expected behaviour
1. –
1. The DUT attempts to perform Attach procedure.
1. –
4. DUT shall perform additional Attach procedure 4 times.
 
[bookmark: _Toc65696377]30.1.2	Combined Attach and Detach
[bookmark: _Toc415751009][bookmark: _Toc421610459][bookmark: _Toc447202522][bookmark: _Toc256756329]…
[bookmark: _Toc421610473][bookmark: _Toc447202536][bookmark: _Toc65696398][bookmark: _Toc256756343]31	MOBILITY
[bookmark: _Toc65696399][bookmark: _Toc421610474][bookmark: _Toc447202537]31.1	Void
[bookmark: _Toc65696400]31.1.1	Void
[bookmark: _Toc65696401]31.1.2	Void



[bookmark: _Toc65696402][bookmark: _Toc421610477][bookmark: _Toc447202540][bookmark: _Toc256756351][bookmark: _Toc415751048]31.2	Void
[bookmark: _Toc65696403]31.2.1	Void
[bookmark: _Toc65696404]31.2.2	Void
[bookmark: _Toc65696405][bookmark: _Toc447202545]31.3	Carrier Aggregation Mobility Test
[bookmark: _Toc65696406]31.3.1	Carrier Aggregation Mobility - Downlink
Description
The DUT shall perform Carrier Aggregation along the drive route as expected for the network under test.
Related core specifications
3GPP TS 36.331
Reason for test
To ensure the DUT can perform Carrier Aggregation under mobility conditions.
This test is applicable for devices supporting Carrier Aggregation regardless of the type of Carrier Aggregation (Contiguous, non-contiguous, inter band), technology (FDD, TDD) or number of components aggregated by the network. 
Initial configuration
DUT and network under test are both supporting Carrier Aggregation in the downlink.
There must be an appropriate number of E-UTRA cells available on the same PLMN, supporting the Carrier Aggregation Bands and frequencies required to be tested. 
The test route should be sufficient enough to adequately test the Carrier Aggregation scenarios supported by the network and DUT.
Test procedure
1. Start a Data session. I.e. activate tethering (USB/Wi-Fi) / DUN / internal FTP client.
2. Download a large incompressible file from an external server.
Confirm Carrier Aggregation status is ACTIVATED using a trace tool or internal measuring application to ensure successful addition of the SCell(s) to the PCell.
Confirm Data download has started and the transfer is ongoing throughout the test.
3. Move along the test route ensuring the DUT moves between PCells sharing the same eNodeB and PCells not sharing the same eNodeB.
Ideally, as many of the below scenarios should be covered:
SCell(s) release by RRCConnectionReconfiguration (sCellToReleaseList):
i. Release to a reduced component Carrier Aggregation 
ii. Release to single carrier.
SCell(s) add by RRCConnectionReconfiguration (sCellToAddModList):
i. Adding to an active Carrier Aggregation.
ii. Adding to a single carrier to activate Carrier Aggregation.
SCell(s) modify by RRCConnectionReconfiguration (sCellToReleaseList and sCellToAddModList):
i. Combination of release and adding to an already active Carrier Aggregation.
Note: The Carrier Aggregation information may be a standalone RRCConnectionReconfiguration message or it may be part of the intra-LTE handover RRCConnectionReconfiguration message.
4. Stop the data download.
Expected behaviour
1. Data connection is successfully established.
2. Carrier Aggregation status is ACTIVATED as implemented and allocated by the network.
Data download is ongoing successfully.
3. The DUT performs Carrier Aggregation as expected along the drive route.  Each handover is successfully performed and data download continues as expected after each handover and cell change.
4. Data download is successfully stopped.
[bookmark: _Toc65696407]31.3.2	Carrier Aggregation Mobility - Uplink
Description
The DUT shall perform Carrier Aggregation along the drive route as expected for the network under test.
Related core specifications
3GPP TS 36.331
Reason for test
To ensure the DUT can perform Carrier Aggregation under mobility conditions.
This test is applicable for devices supporting Carrier Aggregation regardless of the type of Carrier Aggregation (Contiguous, non-contiguous, inter band), technology (FDD, TDD) or number of components aggregated by the network. 
Initial configuration
DUT and network under test are both supporting Carrier Aggregation in the uplink.
There must be an appropriate number of E-UTRA cells available on the same PLMN, supporting the Carrier Aggregation Bands and frequencies required to be tested. 
The test route should be sufficient enough to adequately test the Carrier Aggregation scenarios supported by the network and DUT.
Test procedure
1. Start a Data session. I.e. activate tethering (USB/Wi-Fi) / DUN / internal FTP client.
2. Upload a large incompressible file from an external server.
Confirm Carrier Aggregation status is ACTIVATED using a trace tool or internal measuring application to ensure successful addition of the SCell(s) to the PCell.
Confirm Data upload has started and the transfer is ongoing throughout the test.
3. Move along the test route ensuring the DUT moves between PCells sharing the same eNodeB and PCells not sharing the same eNodeB.
Ideally, as many of the below scenarios should be covered:
SCell(s) release by RRCConnectionReconfiguration (sCellToReleaseList):
i. Release to a reduced component Carrier Aggregation 
ii. Release to single carrier.
SCell(s) add by RRCConnectionReconfiguration (sCellToAddModList):
i. Adding to an active Carrier Aggregation.
ii. Adding to a single carrier to activate Carrier Aggregation.
SCell(s) modify by RRCConnectionReconfiguration (sCellToReleaseList and sCellToAddModList):
i. Combination of release and adding to an already active Carrier Aggregation.
Note: The Carrier Aggregation information may be a standalone RRCConnectionReconfiguration message or it may be part of the intra-LTE handover RRCConnectionReconfiguration message.
4. Stop the data upload.
Expected behaviour
1. Data connection is successfully established.
2. Carrier Aggregation status is ACTIVATED as implemented and allocated by the network.
Data upload is ongoing successfully.
3. The DUT performs Carrier Aggregation as expected along the drive route.  Each handover is successfully performed and data upload continues as expected after each handover and cell change.
4. Data upload is successfully stopped.
[bookmark: _Toc65696408]31.3.3	Carrier Aggregation Mobility – Downlink & Uplink
Description
The DUT shall perform Carrier Aggregation along the drive route as expected for the network under test.
Related core specifications
3GPP TS 36.331
Reason for test
To ensure the DUT can perform Carrier Aggregation under mobility conditions.
This test is applicable for devices supporting Carrier Aggregation regardless of the type of Carrier Aggregation (Contiguous, non-contiguous, inter band), technology (FDD, TDD) or number of components aggregated by the network. 
Initial configuration
DUT and network under test are both supporting Carrier Aggregation in the downlink and uplink.
There must be an appropriate number of E-UTRA cells available on the same PLMN, supporting the Carrier Aggregation Bands and frequencies required to be tested. 
The test route should be sufficient enough to adequately test the Carrier Aggregation scenarios supported by the network and DUT.
Test procedure
1. Start a Data session. I.e. activate tethering (USB/Wi-Fi) / DUN / internal FTP client.
2. Download a large incompressible file from an external server.
Confirm Carrier Aggregation status is ACTIVATED using a trace tool or internal measuring application to ensure successful addition of the SCell(s) to the PCell.
Confirm Data download has started and the transfer is ongoing throughout the test.
3. Simultaneously upload a large incompressible file to an external server.
4. Move along the test route ensuring the DUT moves between PCells sharing the same eNodeB and PCells not sharing the same eNodeB.
Ideally, as many of the below scenarios should be covered:
SCell(s) release by RRCConnectionReconfiguration (sCellToReleaseList):
i. Release to a reduced component Carrier Aggregation 
ii. Release to single carrier.
SCell(s) add by RRCConnectionReconfiguration (sCellToAddModList):
i. Adding to an active Carrier Aggregation.
ii. Adding to a single carrier to activate Carrier Aggregation.
SCell(s) modify by RRCConnectionReconfiguration (sCellToReleaseList and sCellToAddModList):
i. Combination of release and adding to an already active Carrier Aggregation.
Note: The Carrier Aggregation information may be a standalone RRCConnectionReconfiguration message or it may be part of the intra-LTE handover RRCConnectionReconfiguration message.
5. Stop the data download & upload.
Expected behaviour
1. Data connection is successfully established.
2. Carrier Aggregation status is ACTIVATED as implemented and allocated by the network.
Data download is ongoing successfully.
3. Data upload is ongoing successfully.
4. The DUT performs Carrier Aggregation as expected along the drive route.  Each handover is successfully performed and data download & upload continues as expected after each handover and cell change.
5. Data download and upload are successfully stopped.
[bookmark: _Toc65696409]31.4	Void
[bookmark: _Toc256756360][bookmark: _Toc401091795][bookmark: _Toc415751052][bookmark: _Toc421610480][bookmark: _Toc447202549][bookmark: _Toc65696417][bookmark: _Toc256756361]…
32	PS Data
Note 1:	It is required USB 2.0 or higher as modem connection between DUT and PC in order to ensure the throughput expected.
Note 2:	It is required Wi-Fi connection as per 802.11n standard in order to ensure the throughput expected.
[bookmark: _Toc415751053][bookmark: _Toc421610481][bookmark: _Toc447202550][bookmark: _Toc65696418]32.1	EPS Session Management Procedures
[bookmark: _Toc256756362][bookmark: _Toc415751054][bookmark: _Toc421610482][bookmark: _Toc447202551][bookmark: _Toc65696419]32.1.1	PDN Connectivity Request -ESM Information transfer flag=TRUE
Description
In case if UE wants to include the APN name in PDN Connectivity request and/or usage of default APN requires PAP/CHAP – UE shall include ESM Information transfer flag = TRUE
Related core specifications
3GPP TS 24.301, clause 6.5.1.2
Reason for test
To verify that UE is correctly setting ESM Information transfer flag and additional information like APN name and PAP/CHAP information is exchanged using ESM INFORMATION procedure 
Initial configuration
UE is powered off
APN name is explicitly configured on UE side
Usage of APN requires PAP/CHAP Authentication
PAP/CHAP Username/password is configured on UE side.
Test procedure
1. Power on the UE.
2. Verify that PDN Connectivity is functional to the network where this APN gives access to (e.g. loading a designated HTML page, which is only accessible via this network).
Expected behaviour
1. If possible use a diagnostic tool to verify that the UE sends ESM Information Transfer flag = TRUE in “PDN CONNECTIVITY REQUEST”.
The network shall respond to the UE with a ESM INFORMATION REQUEST message
After UE replies with ESM INFORMATION RESPONSE containing APN IE and PCO (Protocol Configuration Options), the network shall respond to the UE with an "RRCConnectionReconfiguration" message that contains the “EPS Radio Bearer Identity” and the APN for a default bearer.
2. The PDN connectivity is functional to the network.
Example message flow:
	Step
	Direction
UE - NW
	Message
	Comments

	1
	
	RRCConnectionRequest
	RRC

	2
	
	RRCConnectionSetup
	RRC

	3
	
	RRCConnectionSetupComplete(ATTACH REQUEST(PDN CONNECTIVITY REQUEST))
	RRC(EMM(ESM))
ESM Information transfer flag=TRUE

	4
	
	AUTHENTICATION REQUEST
	EMM(OPTIONAL)

	5
	
	AUTHENTICATION RESPONSE
	EMM(OPTIONAL)

	6
	
	SECURITY MODE COMMAND
	EMM(OPTIONAL)

	7
	
	SECURITY MODE COMPLETE
	EMM(OPTIONAL)

	8
	
	ESM INFORMATION REQUEST
	ESM

	9
	
	ESM INFORMATION RESPONSE
	ESM

	10
	
	UECapabilityEnquiry
	RRC

	1211
	
	UECapabilityInformation
	RRC

	12
	
	SecurityModeCommand
	RRC

	13
	
	SecurityModeComplete
	RRC

	14
	
	RRCConnectionReconfiguration(ATTACH ACCEPT(ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST)), 
	RRC(EMM(ESM))

	15
	
	RRCConnectionReconfigurationComplete
	RRC

	16
	
	ULInformationTransfer(ATTACH COMPLETE (ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT))
	RRC (EMM(ESM))

	17
	
	FIRST UPLINK DATA
	

	18
	
	FIRST DOWNLINK DATA
	



[bookmark: _Toc256756365][bookmark: _Toc415751056][bookmark: _Toc421610484][bookmark: _Toc447202553][bookmark: _Toc65696420]32.1.3	Void

[bookmark: _Toc65696421]32.1.2	Multiple PDN Connection Activation / Deactivation – User initiated
Description
Verify that the DUT can successfully activate/deactivate a second PDN Connection.
Related core specifications
3GPP TS 24.301, section 6.5.1, 3GPP TS 23.401, section 5.10
Reason for test
To ensure the DUT is able to have multiple PDN connections correctly established.
Initial configuration
Mobile data is enabled on DUT.
Setup an APN profile for default PDN connection using APN1.
Setup an APN profile for a Mobile hotspot (Tethering / DUN) connection using APN2.
DUT is Attached for EPS services: Default PDN connection and Bearer Context is active with APN1.
Test procedure
1. Open the embedded browser application and load a webpage.
2. Activate a second PDN connection with APN2, by means of a Mobile hotspot. 
3. Using an external device such as a PC, connect to the hotspot.  Open the browser on PC and load a webpage.
4. Open the embedded browser application and load a webpage.
5. Deactivate Mobile hotspot.
6. Open the browser on PC and load a webpage.
7. Open the embedded browser application and load a webpage.
Note: 	If DUT is not supporting the setup of a separate APN for the Mobile hotspot (Tethering/DUN) connection, the use of a different application provoking the establishment of a second PDN context is acceptable.
Expected behaviour
1. Webpage is loaded successfully.
1. The Mobile hotspot connection is established successfully. 
DUT sends a PDN CONNECTIVITY REQUEST message to the network using APN2.
Network sends ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST containing APN2.
DUT sends ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT to the network.
	Step
	Direction
DUT - NW
	Message
	Comments

	1
	
	PDN CONNECTIVITY REQUEST
	

	2
	
	ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST
	

	3
	
	ACTIVATE DEFAULT EPS BEARER CONTEXT ACCEPT
	


1. Webpage is loaded successfully.
1. Webpage is loaded successfully.
1. The Mobile hotspot connection is deactivated successfully.
DUT sends a PDN DISCONNECT REQUEST message to the network.
Network sends DEACTIVATE EPS BEARER CONTEXT REQUEST.
DUT sends DEACTIVATE EPS BEARER CONTEXT ACCEPT to the network.
	Step
	Direction
DUT - NW
	Message
	Comments

	1
	
	PDN DISCONNECT REQUEST
	

	2
	
	DEACTIVATE EPS BEARER CONTEXT REQUEST
	

	3
	
	DEACTIVATE EPS BEARER CONTEXT ACCEPT
	


1. Webpage is not loaded.
1. Webpage is loaded successfully.

32.1.3	Void

[bookmark: _Toc65696422][bookmark: _Toc256756363][bookmark: _Toc415751057][bookmark: _Toc421610485][bookmark: _Toc447202554][bookmark: _Toc256756366]32.1.4	Multiple PDN Connections - PDN Connectivity Reject, Missing or unknown APN
[bookmark: _Toc256756376][bookmark: _Toc415751065][bookmark: _Toc421610493][bookmark: _Toc447202563]…
[bookmark: _Toc65696431]32.3	PS performances
[bookmark: _Toc256756377][bookmark: _Toc415751066][bookmark: _Toc421610494][bookmark: _Toc447202564][bookmark: _Toc65696432]32.3.1	PS performances (good coverage - relative measurement)
[bookmark: _Toc256756378][bookmark: _Toc401091810][bookmark: _Toc415751067][bookmark: _Toc421610495][bookmark: _Toc447202565][bookmark: _Toc256756386]It is essential for the tester to build up a knowledge base of the maximum throughput achievable in the test location and for the device capability. This can be done using different Reference devices with similar capabilities to the DUT. Once a maximum achievable throughput is known for the location then this can be used as a base figure to validate the test result. Please note, that with networks continuously improving, this maximum achievable figure shall be monitored regularly and updated with the latest known maximum achievable throughput. The model name(s) used to build up the knowledge base shall be noted in the test result.
Note: There are several ways to check the throughput:
- DUT tethered to a laptop (USB/Wi-Fi). A speedtest tool on the laptop can then be used to measure the throughput.
- A speedtest tool directly on the DUT can be used to measure the throughput.
- For modules or devices without a UI, a DUN connection to a laptop can be used along with a speedtest tool on the laptop to measure the throughput.
- Other valid methods are available such as an FTP client.
[bookmark: _Toc65696433]32.3.1.1	Stationary Data Performance – Relative Downlink Throughput
Description
Measure the average downlink throughput for a E-UTRA Radio Access Bearer.
Related 3GPP core specifications
3GPP TS 36.331
Reason for test
Obtain a measure of average downlink throughput for an E-UTRA Radio Access Bearer.
Initial configuration
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid contention with other devices, etc.). 
Knowledge base of the maximum throughput achievable in the test location and for the device capability is available.
	-
	Test procedure
	Expected behaviour

	1
	Prepare the DUT and Reference-1 with the method of measuring the throughput.
	DUT and Reference-1 are setup with the appropriate tool/method.

	2
	
Perform 1 x Downlink throughput measurement on DUT using the appropriate method.
	
Measurement is taken and recorded.

	3
	Perform 1 x Downlink throughput measurement on the Reference-1 using the appropriate method.
	Measurement is taken and recorded.

	4
	Repeat and perform at least 5 Downlink throughput measurements on DUT and Reference-1 in alternating sequence.
Ensure DUT and Reference-1 are in IDLE before performing the next throughput measurement.
	Measurements are taken and recorded on DUT and  Reference-1

	5
	Calculate average Downlink  throughput for DUT and  reference-1
	

	6

	Evaluate the data performance by comparing the DUT’s average throughput with the reference-1 average throughput  and with the known maximum throughput for the test location and device capability from the knowledge base.
	
Ensure that the DUT’s data performance is no more than 10% worse than the reference-1 device and that the DUT’s performance is no more than 20% worse than the known maximum throughput from the knowledge base.


[bookmark: _Toc65696434][bookmark: _Toc256756379][bookmark: _Toc401091811][bookmark: _Toc415751068][bookmark: _Toc421610496][bookmark: _Toc447202566]32.3.1.2	Stationary Data Performance – Relative Uplink Throughput
Description
Measure the average uplink throughput for an E-UTRA Radio Access Bearer.
Related 3GPP core specifications
3GPP TS 36.331
Reason for test
Obtain a measure of average uplink throughput for a E-UTRA Radio Access Bearer.
Initial configuration
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid contention with other devices, etc.). 
Knowledge base of the maximum throughput achievable in the test location and for the device capability is available.
	-
	Test procedure
	Expected behaviour

	1
	Prepare the DUT and Reference-1 with the method of measuring the throughput.
	DUT and Reference-1 are setup with the appropriate tool/method.

	2
	
Perform 1 x Uplink throughput measurement on DUT using the appropriate method.
	
Measurement is taken and recorded.

	3
	Perform 1 x Uplink throughput measurement on the Reference-1 using the appropriate method.
	Measurement is taken and recorded.

	4
	Repeat and perform at least 5 Uplink throughput measurements on DUT and Reference-1 in alternating sequence.
Ensure DUT and Reference-1 are in IDLE before performing the next throughput measurement.
	Measurements are taken and recorded on DUT and  Reference-1

	5
	Calculate average Uplink throughput for DUT and  reference-1
	

	6
	Evaluate the data performance by comparing the DUT’s average throughput with the reference-1 average throughput  and with the known maximum throughput for the test location and device capability from the knowledge base.
	
Ensure that the DUT’s data performance is no more than 10% worse than the reference-1 device and that the DUT’s performance is no more than 20% worse than the known maximum throughput from the knowledge base.


[bookmark: _Toc65696435][bookmark: _Toc256756380][bookmark: _Toc401091812][bookmark: _Toc415751069][bookmark: _Toc421610497][bookmark: _Toc447202567]32.3.1.3	Stationary Data Performance - Relative Downlink and Uplink Throughput 
Description
Measure the average simultaneous uplink and downlink throughput for a E-UTRA Radio Access Bearer.
Related 3GPP core specifications
3GPP TS 36.331
Reason for test
Obtain a measure of average simultaneous uplink and downlink throughput for a EUTRA Radio Access Bearer.
Initial configuration
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid contention with other devices, etc.).
DUT is in Idle Mode.
Reference device(s) used to validate the result with similar capabilities is/are available. The model name(s) shall be noted in the test result.
	-
	Test procedure
	Expected behaviour

	1
	Activate tethering (USB/Wi-Fi) / DUN / internal FTP client connection at DUT.
	Data connection is successfully established.

	2
	Download a large file.
	Download is ongoing.

	3
	Simultaneously up load a large file.
	Upload is ongoing.

	4
	Measure the average downlink and uplink throughput using a suitable application over a 60 second period.
	Measurement is taken and recorded.

	5
	Repeat steps 2 to 4 for 4 more times.
	4 more measurements are taken and recorded.

	6
	Evaluate the data performance by comparing the DUT’s throughput measurements with the throughput measurements of (a) reference device(s) with similar capabilities.
Note:	The TCP RX window size of both the laptop and FTP server shall be set appropriately so that optimum simultaneous Uplink and Downlink performance is achieved. If the TCP RX window size of the FTP server cannot be set to an optimum configuration by the tester, then UDP protocol may be utilised to perform this test case.
	Ensure the DUT’s data performance is comparable to the reference data performance (no more than 10% worse).



[bookmark: _Toc65696436]32.3.2	PS performances (good coverage - absolute measurement)
[bookmark: _Toc256756387]NOTE:	These tests needs to be conducted under lab conditions (optimum RF signal, no contention with other UEs, sufficient bandwidth of eNodeB).
[bookmark: _Toc256756442][bookmark: _Toc415751080][bookmark: _Toc256756443][bookmark: _Toc415751085]…
[bookmark: _Toc415751081][bookmark: _Toc447202583][bookmark: _Toc65696452][bookmark: _Toc321507064]34.2	CS Fallback – Emergency Call
[bookmark: _Toc415751082][bookmark: _Toc447202584][bookmark: _Toc65696453]34.2.1	Emergency Call with CS Fallback – Successful
Description
The DUT shall successfully perform an Emergency Call with CS fallback to GERAN or UTRAN.
Related core specifications
3GPP TS 23.272 (v9.2.0)
Reason for test
To verify that the DUT successfully performs CS fallback for an Emergency call.
Initial configuration
E-UTRAN and GERAN or UTRAN cells are available.
If the DUT is supporting voice over IMS, it is either configured to “CS voice preferred, IMS PS voice secondary”, “CS voice only” or “IMS PS voice preferred, CS voice for Emergency calls only”.
DUT is set to operate in CS/PS mode 1 or CS/PS mode 2.
DUT is configured to automatic network mode.
DUT is successfully registered in an E-UTRA cell and in IDLE.
Test procedure
1. Make an Emergency Call to 112 or 911.
2. At DUT, end voice call to Emergency Services.
Expected behaviour
1. DUT performs CS fallback to GERAN or UTRAN. 
DUT UI indicates to the user an Emergency call is being initiated.
DUT is alerting and 2-way audio connection is established with the Emergency Services.
2. Voice call is ended to the Emergency Services.
[bookmark: _Toc447202585]
34.3.2 Emergency Call with CS Fallback – Unsuccessful	Comment by Fritz, Kay, Vodafone: Do we really want to keep that, also we didn't specify the test?
Test case has been archived.  Please refer to TS.11 v22.0 for the full test procedure. A copy of which can be requested by emailing terminals@gsma.com
[bookmark: _Toc447202586][bookmark: _Toc65696454][bookmark: _Toc415751084]34.3	CS Fallback – Supplementary Service
[bookmark: _Toc447202587][bookmark: _Toc65696455]34.3.1	Supplementary Service with CS Fallback – Successful
Description
The DUT shall successfully perform a Supplementary Service operation with CS fallback to GERAN or UTRAN.
Related core specifications
3GPP TS 23.272 (v9.2.0)
Reason for test
To verify that the DUT successfully performs supplementary services with CS fallback.
Initial configuration
E-UTRAN and GERAN or UTRAN cells are available.
If the DUT is supporting voice over IMS, it is either configured to “CS voice preferred, IMS PS voice secondary” or “CS voice only”
DUT is set to operate in CS/PS mode 1 or CS/PS mode 2.
DUT is configured to automatic network mode.
DUT is successfully registered in an E-UTRA cell and in IDLE.
Test procedure
1. At DUT, perform a supplementary service such as CF, CW or CB activation, interrogation, erasure.
Expected behaviour
1. DUT performs CS fallback to GERAN or UTRAN. 
DUT UI indicates the Supplementary Service command was successful.
[bookmark: _Toc421610513][bookmark: _Toc447202588][bookmark: _Toc65696456]35	SMS over E-UTRA
[bookmark: _Toc65696457][bookmark: _Toc421610514][bookmark: _Toc447202589][bookmark: _Toc256756444][bookmark: _Toc415751086][bookmark: _Toc315713866][bookmark: _Toc415751089]35.1	SMS & MMS  over SGs
[bookmark: _Toc65696458]35.1.1	MO SMS and MO MMS over SGs
Description
DUT shall send an MO SMS and MMS over SGs when camped on an E-UTRA network.
Related 3GPP core specifications
3GPP TS 23.272
Reason for test
To ensure the DUT correctly sends an MO SMS and MMS over SGs when camping to an E-UTRA network.
Initial configuration
Ensure network supports SMS and MMS over SGs.
Ensure network and device are not configured to send/receive SMS and MMS over IMS.
DUT is set to E-UTRA only mode.
Scenario A:SMS

	-
	Test procedure
	Expected behaviour

	1
	Using the DUT messaging application, create a new SMS and enter the MSISDN of Client 1 as the recipient
	The Messaging application is opened and the MSISDN of Client 1 is entered

	2
	Enter some text
	The message is prepared

	3
	Send the SMS to Client 1
	SMS is successfully sent from DUT and received on Client 1. Ensure DUT stays in E-UTRA service the whole time 

	4
	Open the SMS at Client 1 and check the contents 
	The message content is identical to the message prepared on DUT 



Scenario B: MMS
	-
	Test procedure
	Expected behaviour

	1
	Using the DUT messaging application, create a new MMS and enter the MSISDN of Client 1 as the recipient
	The Messaging application is opened and the MSISDN of Client 1 is entered

	2
	Enter some text and attach an image.
	The MMS message is prepared

	3
	Send the MMS to Client 1
	MMS is successfully sent from DUT and received on Client 1. Ensure DUT stays in E-UTRA service the whole time.

	4
	Open the MMS at Client 1 and check the contents 
	The message content is identical to the message prepared on DUT.




[bookmark: _Toc65696459]35.1.2	MT SMS and MT MMS over SGs
Description
DUT shall receive an MT SMS and MMS over SGs when camped to an E-UTRA network.
Related 3GPP core specifications
3GPP TS 23.272 
Reason for test
To ensure the DUT correctly receives an MT SMS and MMS over SGs when camping to an E-UTRA network.
Initial configuration
Ensure network supports SMS and MMS over SGs.
Ensure network and device are not configured to send/receive SMS and MMS over IMS.
DUT is set to E-UTRA only mode.
Scenario A: SMS 

	-
	Test procedure
	Expected behaviour

	1
	At Client 1, create a new SMS and enter the MSISDN of DUT as the recipient
	The Messaging application is opened and the MSISDN of DUT is entered

	2
	Enter some text
	The message is prepared

	3
	Send the SMS to DUT
	SMS is successfully sent from Client 1 and received on DUT. Ensure DUT stays in E-UTRA service the whole time 

	4
	Open the SMS at DUT and check the contents 
	The message content is identical to the message prepared on Client 1 



Scenario B: MMS
	-
	Test procedure
	Expected behaviour

	1
	At Client 1Using the DUT messaging application, create a new MMS and enter the MSISDN of DUTClient 1 as the recipient
	The Messaging application is opened and the MSISDN of Client 1DUT is entered

	2
	Enter some text and attach an image.
	The MMS message is prepared

	3
	Send the MMS to Client 1DUT
	MMS is successfully sent from DUT Client 1 and received on DUTClient 1. Ensure DUT stays in E-UTRA service the whole time.

	4
	Open the MMS at Client 1DUT and check the contents 
	The message content is identical to the message prepared on DUTClient 1.



[bookmark: _Toc421610517][bookmark: _Toc447202592][bookmark: _Toc65696460]36	Data Retry
[bookmark: _Toc315713867][bookmark: _Toc415751090][bookmark: _Toc421610518][bookmark: _Toc447202593][bookmark: _Toc65696461]36.1	RRC Errors
[bookmark: _Toc315713868][bookmark: _Toc415751091][bookmark: _Toc421610519][bookmark: _Toc447202594][bookmark: _Toc65696462]36.1.1	RRCConectionReject Message: initial attach
Test case has been archived.  Please refer to TS.11 v22.0 for the full test procedure. A copy of which can be requested by emailing terminals@gsma.com
[bookmark: _Toc315713869][bookmark: _Toc415751092][bookmark: _Toc421610520][bookmark: _Toc447202595][bookmark: _Toc65696463]36.1.2	Idle Mobile Originated SMS over SGs when on E-UTRA
Test case has been archived.  Please refer to TS.11 v22.0 for the full test procedure. A copy of which can be requested by emailing terminals@gsma.com
.
[bookmark: _Toc415751093][bookmark: _Toc421610521][bookmark: _Toc447202596][bookmark: _Toc65696464]36.2	EMM (EPS Mobility Management) Common Procedures
[bookmark: _Toc432599394][bookmark: _Toc432597316][bookmark: _Toc447202618]…
[bookmark: _Toc65696490]38 UE Performance in HST Scenario
Initial configuration (Overview)
Initial configuration (Overview)
The test shall be conducted along an agreed high-speed train (HST) line where mobile speed of trains should be above 250 km/h. (Related core specifications: 3GPP TR25.913, clause 7.3 Mobility and 3GPP TS36.101, clause B.3 High speed train scenario) The velocity can be got by GPS software etc.
[bookmark: _Toc408839054][bookmark: _Toc65696491]38.1	System Access & Registration in HST Scenario
[bookmark: _Toc408839055][bookmark: _Toc65696492][bookmark: _Toc367649661][bookmark: _Toc372187939][bookmark: _Toc392085382]38.1.1	Combined Attach
Description
The DUT shall successfully perform the combined “EPS Attach” and “Default EPS Bearer Context Activation” procedures.
Related core specifications
3GPP TS 24.301, clause 5.5.1.3
Reason for test
To verify that the DUT can successfully perform the combined attach procedure in High Speed Train Scenario.
Initial configuration
E-UTRAN and UTRAN (or GERAN) cells are available (Cells on the train are not included) in High Speed Train test route.
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid interference with other devices, etc.).
The DUT and Reference 1 are on the high speed train
Scenario A: DUT is powered off
Scenario B: Flight mode enabled
The DUT operates in CS/PS mode 1 of operation or CS/PS mode 2 of operation
Test procedure
Scenario A: Power ON
1. Power on DUT and Reference 1.
2. Open embedded Browser and load a content rich page on DUT and Reference 1
3. Power off DUT and Reference 1. Repeat steps 1 and 2 for 9 more times.
Scenario B: Flight Mode OFF
1. Disable Flight Mode on DUT and Reference 1.
2. Open Internal Browser and load a content rich page on DUT and Reference 1.
3. Enable Flight Mode on DUT and Reference 1. Repeat steps 1 and 2 for 9 more times.
Expected behaviour
1. Verify that the DUT sends a combined ATTACH REQUEST to the network for.
Check that in the ATTACH REQUEST message, the “EPS attach type” parameter holds the “combined EPS/IMSI attach” value.


[bookmark: _Toc65696493]38.2	PS Data and Mobility in HST Scenario
[bookmark: _Toc65696494]38.2.1	Reselection - Idle Mode (Data enabled)
Description
The DUT should perform reselections without losing service.
Related core specifications
3GPP TS36.304
Reason for test
To ensure that the DUT performs reselections correctly without losing service.
Initial configuration
There must be an appropriate number of E-UTRA cells available (Cells on the train are not included) on the same PLMN in High Speed Train test route.
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid interference with other devices, etc.).
The DUT, Reference 1 are on the high speed train and successfully registered in E-UTRAN cell for IMS service.

Test procedure
1. Browse Web pages on DUT and Reference 1 using the embedded browser (or via a tethering connection if embedded browser is not supported).
2. Block all data traffic on DUT and Reference 1.
3. Enable data and load web pages on the DUT and Reference 1 using embedded browser (or via a tethering connection if embedded browser is not supported) after each reselection.
4. Repeat steps 2-3 for 9 more times.
Expected behaviour
1. Web pages are loaded successfully to confirm data connection.
2. Data transfer has stopped and DUT and Reference 1 are in Idle Mode.
3. DUT and Reference 1 perform reselections as expected and remain in service at all times.
4. Confirm DUT’s reselection success ratio is comparable to the success ratio of Reference 1 (within 10%).
[bookmark: _Toc65696495]38.2.2	PS Data (FTP Downlink) and Handover
Description
The DUT should perform handovers without losing service. To measure the average relative downlink throughput during mobility tests on an E-UTRA Radio Access Bearer.
Related core specifications
3GPP TS 36.331
3GPP TS 36.304
Reason for test
To ensure that the DUT performs handovers correctly without losing service and obtain a measure of average downlink throughput for an E-UTRA Radio Access Bearer.
Initial configuration
There must be an appropriate number of E-UTRA cells available (Cells on the train are not included) on the same PLMN in High Speed Train test route.
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid interference with other devices, etc.).
The DUT, Reference 1 are on the high speed train and successfully registered in E-UTRAN cell for IMS service.
A file that takes longer time than 10 minutes to download is available.

Test procedure
1. Set up an FTP session to a controlled FTP site using a suitable application on DUT and Reference 1.
2. Download a large incompressible file on both DUT and Reference 1 for 10 minutes.
Expected behaviour
1. -
2. DUT and Reference 1 perform handover as expected and remains in service at all times. Ensure the DUT has comparable data performance to the Reference 1 (within 10%).

[bookmark: _Toc65696496]38.3	E-UTRA Voice in HST Scenario
[bookmark: _Toc65696497]38.3.1	MO Voice Call with CS Fallback – DUT in IDLE state – Successful (UTRAN)
Description
The DUT shall successfully perform a MO Voice Call with CS fallback to UTRAN.
Related core specifications
3GPP TS 23.272
Reason for test
To verify that the DUT successfully performs CS fallback for an MO Voice call.
Initial configuration
E-UTRAN and UTRAN cells are available (Cells on the train are not included) in High Speed Train test route. 
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid interference with other devices, etc.).
The DUT, Reference 1 are on the high speed train. Client 1 and Client 2 are in a static test environment.
The DUT, Reference 1 and clients are successfully registered in E-UTRAN cell.

The network shall support one or more of the following CS fallback types: 
· Blind CS fallback to UTRAN
· CS fallback to UTRAN with System Info (RIM)
· CS fallback to UTRAN with measurements
· CS fallback to UTRAN with handover
DUT and Reference 1 are either configured to E-UTRA / UTRAN only or the test is carried out in automatic mode in an area where GERAN cells are not available.

If the DUT and Reference 1 are supporting voice over IMS, they are either configured to “CS voice preferred, IMS PS voice secondary” or “CS voice only”.
DUT and Reference 1 are set to operate in CS/PS mode 1 or CS/PS mode 2.
Test procedure
1. DUT makes a MO voice call to Client 1. Consecutively, Reference 1 makes a MO voice call to Client 2.
2. Answer call on Client 1 and Client 2.
3. End both voice calls.
4. Repeat steps 1 - 3 for 9 more times.
Expected behaviour
1. DUT and Reference 1 perform CS fallback to UTRAN, then alerting tone is heard on DUT and Reference 1.

2. Both MO voice calls are successfully established.
3. Calls are ended.
4. Confirm DUT’s CSFB call success ratio is comparable to the success ratio of Reference 1 (within 10%).
[bookmark: _Toc65696498]38.3.2	MO Voice Call with CS Fallback – DUT in IDLE state – Successful (GERAN)
Description
The DUT shall successfully perform a MO Voice Call with CS fallback to GERAN.
Related core specifications
3GPP TS 23.272
Reason for test
To verify that the DUT successfully performs CS fallback for an MO Voice call.
Initial configuration
E-UTRAN and GERAN cells are available (Cells on the train are not included) in High Speed Train test route. 
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid interference with other devices, etc.).
The DUT, Reference 1 are on the high speed train. Client 1 and Client 2 are in a static test environment.
The DUT, Reference 1 and clients are successfully registered in E-UTRAN cell.

The network shall support one or more of the following CS fallback types:
· Blind CS fallback to GERAN
· CS fallback to GERAN with System Info (RIM)
· CS fallback to GERAN with measurements
· CS fallback to GERAN with handover
DUT and Reference 1 are either configured to E-UTRA / GERAN only or the test is carried out in automatic mode in an area where UTRAN cells are not available.

If the DUT and Reference 1 are supporting voice over IMS, they are either configured to “CS voice preferred, IMS PS voice secondary” or “CS voice only”
DUT and Reference 1 are set to operate in CS/PS mode 1 or CS/PS mode 2.
Test procedure
1. DUT makes a MO voice call to Client 1. Consecutively, Reference 1 makes a MO voice call to Client 2.
2. Answer call on Client 1 and Client 2
3. End both voice calls.
4. Repeat steps 1 - 3 for 9 more times.
Expected behaviour
1. DUT and Reference 1 performs CS fallback to GERAN, then alerting tone is heard on DUT and Reference 1..

2. Both MO voice calls are successfully established.
3. End both voice calls. 
4. Confirm DUT’s CSFB call success ratio is comparable to the success ratio of Reference 1 (within 10%).

…
[bookmark: _Toc65696501]39	Single User Multiple-Input-Multiple-Output
[bookmark: _Toc65696502]39.1	Stationary Data Performance
[bookmark: _Toc65696503]39.1.1	Downlink Throughput with Four-Layer Spatial Multiplexing (Relative Measurement)
Description
To measure the average downlink throughput under static conditions using Downlink Four-Layer Spatial Multiplexing.
Related core specifications
3GPP TS 36.211, 3GPP TS 36.212, 3GPP TS 36.213, 3GPP TS 36.331
Reason for test
To obtain a measure of average downlink throughput for an E-UTRA Radio Access Bearer using Downlink four-layer spatial multiplexing as implemented in the network under test. 
This test is applicable for devices supporting Downlink four-layer spatial multiplexing regardless of the type of transmission mode (TM3, TM4, TM9) or frequency.
Initial configuration
DUT and network under test are both supporting downlink four-layer spatial multiplexing.
Reference-1 used to validate the result with similar MIMO capabilities is available. 
DUT and Reference-1 are successfully registered in E-UTRAN cell
Ensure optimal testing conditions (low user traffic hours to avoid interference with other devices for Radio resources and a suitable RF environment for high spectral efficiency facilitating four-layer spatial multiplexing).
	-
	Test procedure
	Expected behaviour 

	1
	Set up a tethering (USB/Wi-Fi)/ DUN/ internal FTP client connection on DUT. Or use embedded application.

	Data connection is successfully established.


	2
	Download a large incompressible file from an external server.
Confirm that downlink four-layer spatial multiplexing is scheduled; using trace tool or internal measuring application.
Confirm Data download has started and the transfer is ongoing throughout the test.
Make a note of the configuration being tested.  E.g. B41 TM9 four-layer spatial multiplexing.
	Downlink four-layer spatial multiplexing is scheduled by the network.
Data download is ongoing successfully.

	3
	Measure the average downlink throughput for a sufficient amount of time to evaluate the throughput using a suitable application.
	The average throughput measurement is taken and recorded.


	4
	Stop the data download.

	Data download is successfully stopped.


	5
	Repeat steps 1 to 4 for 5 times on DUT and Reference-1.

	Calculate an average throughput of 5 times on DUT and Reference-1.

	6
	Evaluate the data performance by comparing the DUT’s throughput measurements with the throughput measurements of Reference-1.
	The DUT’s data performance is comparable to the Reference-1’s data performance (no more than 10% worse).



[bookmark: _Toc65696504]39-1	Minimization of Drive Test
[bookmark: _Toc65696505]39-1.1	Immediate Minimization of Drive Test
Description
DUT shall provide detailed location information when it is available if DUT is configured with immediate MDT.
Related 3GPP core specifications
3GPP TS 36.331, 3GPP TS 37.320
Reason for test
To ensure the DUT correctly send detailed location information when it is available if E-UTRA network has configured DUT with immediate MDT.
Initial configuration
DUT and network support immediate MDT.
GNSS is enabled on DUT.
	-
	Test procedure
	Expected behaviour

	1
	Power on DUT. 
	DUT is powered on and camping on the E-UTRA network.

	2
	Set up a Tethering connection on DUT. Download a file from an external server to make sure DUT is in connected mode.
	DUT is successfully tethered and downloading data.

	3
	Confirm that immediate MDT is configured with the measurement configuration; using a trace tool or internal measuring application if available. 
	Network sends RRCConnectionReconfigura-tion with “includeLocationInfo-r10” IE set to be True.
Immediate MDT is successfully configured.

	4
	Move the DUT to trigger the report of the measurement results.
	Location information is reported to the E-UTRA network with the measurement results.



[bookmark: _Toc65696506][….End change]
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