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1 Introduction 
1.1 Overview 
This document is applicable to 3GPP system capable terminals. It defines mobile equipment (ME） user experience performance test methods. This version only covers the browser set up time 、Web page loading speed and Multi-page switching speed performance test cases.

1.2 Scope

Within this document are test cases covering key browsing use cases, to support the measurement of the performance of web browsers and user experience of web applications. 

These test cases, outline the rationale, initial configuration, test procedure and expected results, are non-binding and non-exclusive. Operators, terminal manufacturers and test houses are free to perform additional or alternative tests. 

These tests only provide the methodology to be used and not the minimum required performance values. The performance results produced by the tests are intended to give benchmarks for the operators to use when comparing terminals.

This document has been compiled with the intent to test browser performance, considering the pre-installed browser configuration in the light of the overall device system performance.  This does not preclude a tester from install additional browsers and also test these with the test cases defined herein.

1.3 Definition of Terms

	Term 

	Description

	Bpm
	Beat per minute

	Fps
	Frame per second


2 Test Environment Preparation 
2.1 Required test equipment: 
· A high speed camera capable of shooting at a frame rate of ≥200 fps is recommended to be used to record the screen refresh process during testing. The camera lens must be filled with mobile screen during testing, which means the camera will be using macro settings.

· A computer with video player software to analyze the recorded operation process. The video player software should be able to playback the video frame by frame (e.g. QuickTime player, KMplayer).

· An intranet HTTP server PC which would host “static” IP pages that could contain representative web pages that would be downloaded by the Smartphone.

· One WLAN signal simulator or base station simulator so that the tester can compare Smartphone performance under different network conditions. The simulator instrument can provide a stable and repeatable signal. 
· A Metronome can be used to provide standard operation speed.


Figure 1 : The test scenario 
2.2 Initial configuration: 
· The device display contrast / brightness shall be set to the default values as delivered from the factory.

· The browser to be tested is the Smartphone’s original browser as supplied with the devices when sold.
· The terminal battery power shall be sufficient.
· The terminal Wi-Fi function is enabled. 
· The terminal screen is unlocked.
· 20 specified bookmarks are stored in the browser already. The stored bookmarks should be the most popular websites. The stored bookmarks will include URLs to HTTP, HTTPS and sites which are hitting a number of proxies.
· No APPs are running in the background except for the browser APP. This would include push notifications for all applications which have been disabled.
· The proxy function in the browser must be disabled

· Test environment lighting: 

· Avoid strong or flickering light. 

· The light in the test lab should make the captured image clear enough to be analysed on computer

2.3 Test environment network configuration:

Smartphones perform differently under good and poor network condition. The devices should be tested under different network conditions and compared with other devices. 

To test a good network condition, it is suggested to use a Wi-Fi AP connection, since Wi-Fi is more stable than cellular network. 

To compare the Smartphone performance under different network conditions (good/bad), two approaches are recommended:  

One approach is to install the “AT&T Network Attenuator” APP on Smartphone .The “Network Attenuator” APP could control various network speed and congestion levels on the device which would help with analysing the devices performance under the good/bad network conditions. The APP instruction and installation package can be found on the following link below http://developer.att.com/attenuator.

Another approach is to apply a base station simulator or WLAN signal simulator to provide a stable and repeatable test environment. The test environment enables the tester to control many aspects of the base station simulator or WLAN signal simulator and allows the user to configure the test environment for poor and strong signal quality. 
The WLAN network configurations are provided in this version. (The GSM/GPRS/WCDMA/E-UTRA network configuration will be provided in future versions). The WLAN parameters of the test Access Point (AP) are given as below. The Wi-Fi RSSI parameter can be configured for different network conditions.

	Parameter
	Mandatory Value
	Comment

	WLAN standards
	Wi-Fi 802.11/g/A/N
	

	Wi-Fi frequency

(2.4 GhZ)
	1,6,11
	

	WI-FI Frequency

(5 GHZ)
	36 (20 MHz Channel) 
	Devices that support the 2.4 ghz and the 5 ghz band be tested in each band

	Authentication / Ciphering
	WPA2
	Assumption is that this is WPA2 Personal as WPA2 enterprise would require an aaa server

	DTIM period
	3
	

	Wi-Fi RSSI
	good NW :-70 dBm       bad NW : -90 dBm
	A TESTER COULD CHOOSE TO TEST UNDER DIFFERENT NW CONDITIONS

	Beacon interval
	100ms
	


Table 1 : WLAN parameters of the test Access Point (AP)

2.4 The test web page
Five test webpage have been created together with the associated files. Before testing, download the files onto  local web servers that are accessible to the terminal. It is recommended to place the files in five different folders of the server so the page and its contents are reloaded instead of taken from the cache of the mobile device during the test.
3 Browser APP set up time
3.1 The default starting page is untitled and left as a blank page
3.1.1 Definition 
To measure the average time taken between user activation of the browser and the browser reaching an active state: the untitled blank page is presented. 

3.1.2 Reason for test

The time taken for the browser to start has an impact on user experience: a long start-up time is worse than a short start-up time. This test case evaluates the overall browser start-up time (without any content loading or rendering) to ensure users do not have to wait long for browser application to start.

3.1.3 Configuration
The initial configuration is same as defined in the section 2.2. In addition, the default starting page for browser is set to be the untitled blank page.  The cache for the browser and browsing history are cleared. No APPs are running in the background.

3.1.4 Test Procedure

1. Enter the user interface of Smartphone. 

2. Use the high speed camera to capture the operation process.

3. Touch the web browser icon or launch button to start up the browser.

4. Use the computer player to playback the testing process captured by high speed camera and analyse frame by frame. Record the time it takes from FINISHING touching the browser icon or launch button to when the untitled blank webpage is displayed completely. 

5. Close the webpage and close the browser APP in the Smartphone background.

6. Repeat the test step 2, 3, & 4 ten times to get an average APP set up time. 
3.1.5 Expected Result 

The times required are decided by individuals, however the shorter the time the better the user experience.

3.1.6 Additional Notes  

In this test case, the blank default starting page means the untitled webpage interface where the user could search or type a URL. Different Smartphone UIs display varied blank starting pages. For example, Chrome shows some popular links on the start-up webpage; Safari shows the white blank page.
3.2 The default starting page is the last page visited

3.2.1 Description 
To measure the average time taken between user activation of the browser and the browser reaching an active state & the most recently visited webpage is presented. 

3.2.2 Reason for test

The time taken for the browser to start has an impact on the user experience. A long start-up time is less acceptable than a short start-up time. This test case evaluates the overall browser start-up time (with content loading or rendering) to ensure users do not have to wait too long for the browser application to start.
3.2.3 Configuration
The initial configuration is the same as defined in section 2.2. In addition, the default starting page of the browser is set to be the page that is most recently visited. No APPs are running in the background.

3.2.4 Test Procedure

1. Enter the user interface of Smartphone. 

2. Touch the web browser icon or launch button to start up the browser.

3. Enter the URL in the address bar to open the test web page.

4. Close the webpage and exit the browser APP in the Smartphone background.

5. Use the high speed camera to capture the operation process.

6. Touch the web browser icon or the launch button to start up the browser.

7. Use the computer player to playback the testing process captured by the high speed camera and analyse frame by frame. Record the time it takes from FINISHING touching the browser icon or launch button to, when the webpage has completed loading.

8. Close the webpage and exit the browser APP.

9. Repeat the test step 5, 6, 7 and 8 ten times to get an average APP set up time.
3.2.5 Expected Result 

The times required are decided by individuals, however the shorter the time the better the user experience
4 Webpage loading speed    

4.1 The page is loaded in first time 
4.1.1 Description
The testing time between the start of the opening of a test webpage and displaying of the entire page.

4.1.2 Reason for test

To ensure users do not have to wait too long when opening one webpage. 

4.1.3 Configuration
The initial configuration is the same as defined in section 2.2. In addition, ensure the cache of the browser is empty.

4.1.4 Test Procedure

1. Enter the user interface of the Smartphone. 

2. Use the high speed camera to capture the process.

3. Touch the web browser icon or launch button to start up the browser.

4. Enter the URL of the test webpage at the search bar and then touch the open button to load the webpage.

5. Use the computer player to playback the testing process captured by the high speed camera and analyse frame by frame. Record the time it takes from FINISHING touching the browser icon or launch button to when the whole webpage has completed loading. 

6. Close the webpage and exit the browser APP in the Smartphone background.

7. Clear the browsing history and cache of the browser.

8. Repeat the test steps 2, 3, 4, 5, 6 & 7 ten times to get an average webpage loading time.
4.1.5 Expected Result 

The times required are decided by individuals, however the shorter the time the better the user experience

4.2 Backing up one history page   
4.2.1 Description
Testing the time between backing-up/forwarding one history page until the opening and displaying of that page.

4.2.2 Reason for test

Test the cache of browser to load one history page to ensure the users do not have to wait too long when opening a formerly visited website.

4.2.3 Configuration
The initial configuration is the same as defined in section 2.2.
4.2.4 Test Procedure

1. Enter the user interface of the Smartphone. 

2. Use the high speed camera to capture the process.

3. Touch the web browser icon or launch button to start up the browser.

4. Enter URL of the testing webpage 1 at the search bar to open the webpage.

5. After the testing webpage is loaded completely, enter URL of another testing webpage 2 at the search bar to open the webpage.

6. Touch the back button to reload the testing webpage 1.

7. Use the computer player to playback the testing process captured by a high speed camera and analyse frame by frame. Record the time it takes from FINISHING touching the back button to when the testing webpage 1 completes the reloading.

8. Close the webpage and exit the browser APP in the Smartphone background.

9. Clear the browser history and cache.

10. Repeat the test steps 2, 3, 4, 5, 6, 7, 8 & 9 ten times to get an average history webpage loading time.
4.2.5 Expected Result

The times required are decided by individuals, however the shorter the time the better the user experience.
5 Multi-page switching speed
5.1 Multi-page switching speed testing
5.1.1 Description 
Opening several web pages by one browser; Switch between different tabs to measure the switching speed. This test case is suitable for the browser which can open several tabs at the same time. 

5.1.2 Reason for test
The multi-page switching performance is related to the Smartphone browser cache read performance. To ensure users do not have to wait too long when switching between websites.  

5.1.3 Configuration
The initial configuration is the same as defined in section 2.2. In addition, the browser is able to open several webpages (tabs) at the same time.

5.1.4 Test Procedure

1. Enter the user interface of the Smartphone. 

2. Touch the web browser icon or launch button to start up the browser.

3. Enter the URL of the testing webpage 1 at the search bar to open the webpage.

4. Add a new tab in the browser when the testing webpage 1 is loaded completely. 

5. On the newly opened tab, enter the URL of the testing webpage 2 in the search bar to open the webpage.

6. Repeat test steps 4 & 5 to open five different webpages.

7. Touch the browser tab switcher icon in order to scroll through five tabs.

8. Choose one of those five webpages then click the screen to switch to that webpage. 

9. Record the time point as T1 when the finger finishes clicking the screen for webpage switching.

10. Record the time point as T2 when the chosen page is loaded completely. 

11. Calculate the multi-page switching time by taking the time difference between T1 and T2. The high speed camera is recommended to capture the process.

12. Choose different webpages from these five tabs and then repeat the test steps 7, 8, 9, 10 & 11 ten times to get an average multi-page switching time.
5.1.5 Expected Result 

The times required are decided by individuals, however the shorter the time the better the user experience.
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� Some browser developer tools come with browser network throttling; these will be evaluated in the next version of this document.
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