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101.6.2	eMBB: Service & Performance (EPC) –different DC combinations
Description
The 5G-NR capable DUT shall successfully perform eMBB Services listed in the table below using embedded application in a NW with 5G EN-DC combinations.
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.
Applicability
3GPP Release 15 or later
[bookmark: _GoBack]5G Option 3 (EN-DC - EPC)
Related core specifications
3GPP TS 24.301, section 6.4 (ESM procedures), section 8.3.3.11 (max BR / GBR) and section 9.9.4 (QoS)
3GPP TS 38.331, section 5.3 (RRC Connection Control)
Reason for test
To verify that the DUT is able to perform in a NW with 5G EN-DC combinations. The data rates response times and qualities of service are excellent and are according to EN-DC combination. The focus of the test cases is performance and service continuity 
Initial configuration
DUT and Reference 1 are in RRC Idle
The DUT, Reference 1 and NW support 5G Option 3
Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid contention with other devices, etc.)

The network shall support one or more of the EN-DC combinations of the table below:
	Test Case Title
	LTE
	LTE 1 CC + NR 1 CC
	LTE 2 CC + NR 1 CC
	LTE 3 CC + NR 1 CC
	LTE 4 CC + NR 1 CC
	LTE 5 CC + NR 1 CC

	
	EN DC (Option 3)

	[bookmark: _Toc13818664]101.6.2.A1	HTTP Browsing 
	X
	X
	X
	X
	X
	X

	[bookmark: _Toc13818665]101.6.2.B2	Buffered TV Streaming 
	X
	X
	X
	X
	X
	X

	[bookmark: _Toc13818666]101.6.2.C3	Live TV Streaming 
	X
	X
	X
	X
	X
	X

	[bookmark: _Toc13818667]101.6.2.D4	Online Gaming 
	X
	X
	X
	X
	X
	X

	[bookmark: _Toc13818668][bookmark: _Toc531698451]101.6.2.E5	FTP UL/DL
	X
	X
	X
	X
	X
	X



Ensure optimal testing conditions (optimum RF signal, low traffic hours to avoid contention with other devices, etc.)
Scenario A: HTTP Browsing

Scenario B: Buffered TV Streaming


Scenario C: Live TV Streaming


Scenario D: Online Gaming



Scenario E: FTP UL/DL (use cases: File Sharing/Cloud Services)
Bearer with QCI 6 or 8 (300 ms Packet Delay Budget, Video/TCP-based) available
FTP server with sufficient data and bandwidth available to transfer data in all possible EN-DC band combinations for a sufficient period of time.
Test procedure
101.6.2.1	Scenario A: HTTP Browsing
Initial configuration
Bearer with QCI 6 or 8 (300 ms Packet Delay Budget, Video/TCP based) available

	-
	Test procedure
	Expected behaviour

	1
	On DUT and Reference 1: Open the embedded browser application and load a feature rich HTTP web page containing pictures, text and CSS formatting.
Measure the time of from initiating to completion of the loading the HTTP web page
	The page is loaded within a reasonable time and displayed/rendered appropriately. 
The time measurement is taken and recorded

	2
	On DUT and Reference 1: Refresh the page once it is loaded completely.
Measure the time of from initiating to completion of the loading the HTTP web page
	The page is loaded within a reasonable time and displayed/rendered appropriately
The time measurement is taken and recorded

	3
	Repeat Step 1 and Step 2 until you have in total 5 measurements
	The DUT’s data performance is comparable to the Reference 1 data performance (no more than 10% worse



101.6.2.2	Scenario B: Buffered TV Streaming
Initial configuration
Bearer with QCI 4 (300 ms Packet Delay Budget, GBR, non-conversational video) available, or
Bearer with QCI 6 or 8 (300 ms Packet Delay Budget, nonGBR, Video/TCP-based) available

	-
	Test procedure
	Expected behaviour

	1
	On DUT and Reference 1: Open the embedded application and start TV Streaming (e.g. Mediatek). 
	The TV content is displayed in the highest possible resolution with good sound. Sound and Video are in sync. The TV content is stable throughout the complete transmission. 

	2
	On DUT and Reference 1: During ongoing stream pause and restart, then move back and forward to a different timestamp of the stream.
	The TV content is stable throughout the complete transmission. The stream restarts at the same timestamp where stream was paused. Moving back and forward restarts the stream at the desired timestamp without any impact on the quality of the stream.
The DUT’s TV streaming performance is comparable to the Reference 1 streaming performance (no more than 10% worse)



101.6.2.3Scenario C:	 Live TV Streaming
Initial configuration
Bearer with QCI 2 (150 ms Packet Delay Budget, GBR, conversational video) available, or
Bearer with QCI 7 (100 ms Packet Delay Budget, nonGBR, Voice/Video) available

	-
	Test procedure
	Expected behaviour

	1
	On DUT and Reference 1: Open the embedded application and start Live TV Streaming. 
	The TV content is displayed in highest possible resolution with good sound. Sound and Video are in sync. The TV content is stable throughout the complete transmission. 

	2
	On DUT and Reference 1: Stream at least for 10 min.
	The TV content is stable throughout the complete transmission.
The DUT’s streaming performance is comparable to the Reference 1 streaming performance (no more than 10% worse)



101.6.2.4	Scenario D: Gaming
Initial configuration
Bearer with QCI 3 (50 ms Packet Delay Budget, GBR, Real Time Gaming) available, or
Bearer with QCI 7 (100 ms Packet Delay Budget, nonGBR, Voice/Video/Interactive Gaming) available
A gaming service that offers massive multiplayer online game with at least 10 active players on the server is accessible

	-
	Test procedure
	Expected behaviour

	1
	On DUT and Reference 1: Open the gaming application, connect to the gaming server and start gaming. 
	The gaming starts with highest possible resolution without any warning of too low performance. 

	2
	On DUT and Reference 1: Play at least for 15 min on intermediate level.
	The game can be played with swift response time and without lag or drops. The sound is in sync with the picture.
The DUT’s gaming performance is comparable to the Reference 1 gaming performance (no more than 10% worse)



101.6.2.5	Scenario E: FTP UL/DL (File Sharing/Cloud Services)
Initial configuration
Bearer with QCI 6 or 8 (300 ms Packet Delay Budget, Video/TCP-based) available
FTP server with sufficient data and bandwidth available to transfer data in all possible EN-DC band combinations for a sufficient period of time.

	-
	Test procedure
	Expected behaviour

	1
	On DUT and Reference 1: Open the FTP application and start DL of content.
Measure the downlink throughput for a sufficient amount of time to evaluate the throughput using a suitable application
	The content is downloaded correctly within a reasonable time 
The throughput measurement is taken and recorded

	2
	On DUT and Reference 1: Start uploading of content to FTP server.
Measure the uplink throughput for a sufficient amount of time to evaluate the throughput using a suitable application
	The content is uploaded correctly within a reasonable time 
The throughput measurement is taken and recorded

	3
	Repeat Step 1 and Step 2 until you have in total 5 measurements
	The DUT’s data performance is comparable to the Reference 1 data performance (no more than 10% worse)


Example message flow:
	Step
	Direction
UE - NW
	Message
	Comments

	1a
	-->
	SERVICE REQUEST
	

	1b
	-->
	rrcConnectionRequest
	

	1c
	<--
	rrcConnectionSetup
	

	1d
	-->
	rrcConnectionSetupComplete
	

	1e
	<--
	SecurityModeCommand
	

	1f
	-->
	SecurityModeComplete
	

	1g
	<--
	rrcConnectionReconfiguration
	

	1h
	-->
	rrcConnectionReconfigurationComplete
	

	1i
	<--
	ueCapabilityEnquiry
	

	1j
	-->
	ueCapabilityInformation
	

	1k
	<--
	rrcConnectionReconfiguration
	

	1l
	-->
	rrcConnectionReconfigurationComplete
	

	1m
	<--
	rrcConnectionReconfiguration
	

	1n
	-->
	rrcConnectionReconfigurationComplete
	

	2a
	-->
	SERVICE REQUEST
	

	2b-n
	--
	Steps 1b-1n are repeated
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