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1
Decision/action requested

The group is asked to discuss and agree on the proposed text change.
2
References

TR 32.862 V0.5.0 Telecommunication management; Study on Key Quality Indicators (KQIs) for service experience (Release 13)
3
Rationale

Provide the combination of the access phase for the different scenarios in Section 5.
4
Detailed proposal

	1st proposed change


5 KQI Scenarios

<Describe the scenarios for the distinct services where KQI may be collected>

5.1
The Radio Network Access Phases for Different Scenarios
The E2E procedure for a service in a mobile network in general includes multiple phases, and the radio network access phase is a prerequisite for all services.  The radio network access phases for CS and PS scenarios in mobile network are as below: 

· Radio network access phase for CS scenarios: 
The radio network access phase includes connection setup between a UE and a mobile network (RAN + CN), including RRC connection setup, and RAB connection setup. If a connection has already been set up between a UE and a mobile network when the UE initiates a service setup request, the radio network access phase is not required.

·  Radio network access phase for PS scenarios: 
The radio network access phase includes connection setup between a UE and a mobile network (RAN + CN), including RRC connection setup, RAB connection setup and PDP activation. If a connection has already been set up between a UE and a mobile network when the UE initiates a service request, the radio network access phase is not required.

5.2
Mobile Web Browsing KQI Scenario

The Web Browsing service in a mobile network includes two phases:

· 
· Page response phase: 
This phase indicates connection setup between a UE and a service server to begin page download, including DNS name server connection setup, TCP transport connection setup, and Web Browsing request.

· Page download phase: 
This phase lasts from the page response to the page download completion.

The page download phase may involve download in response to a single HTTP GET request, serial downloads in response to multiple HTTP GET requests, or parallel downloads in response to multiple HTTP GET requests. 

The KQIs are classified into accessibility and integrity categories to reflect user experience for Web Browsing services.

	KQI Category
	KQI
	Definition

	Accessibility
	Page Response Success Rate (%)
	Indicates the probability of successful web page connection setup after a UE initiates a web browsing request.

	
	Page Response Delay (s)
	Indicates the duration from the time a UE initiates a web browsing request to the time the web page connection is successfully set up.

	Integrity
	Page Browsing Success Rate (%)
	Indicates the probability of successful page downloads.

	
	Page Browsing Delay (s)
	Indicates the duration from the time a UE initiates a web browsing request to the time the UE receives all contents of the web page.

	
	Page Display Delay (s)
	Indicates the duration from the time the server sends the first data packet with a response code to the time the UE receives all contents of the web page.

	
	Page Download Rate (kbit/s)
	Indicates the average download rate of contents displayed on the page.


Editor’s note: It is not yet checked whether KQI(s) for web browsing exist in some few key organisations and whether something can be reused. Clause 5 should be revisited and updated accordingly when clause 4 has been finished.

5.3
Mobile Video Streaming KQI Scenario and Definition
The Video Streaming service in a mobile network includes four phases:

· Access phase: 
This phase indicates connection setup between a UE and the video streaming application. If a connection has already been set up between a UE and the video streaming application when the UE initiates a Video Streaming service request, the access phase is not required.
· Video main page opening phase: 
This phase indicates connection setup between a UE and a service server to begin page download, including, transport connection setup and if needed DNS connection setup and Web Browsing request.

· Initial video streaming buffering phase: 
This phase indicates connection setup between UEs and the content server. Video download starts, including DNS connection setup (optional), TCP connection setup, and video request, and video streaming data is downloaded until the buffering is complete.

· Video streaming playing phase: 
This phase begins when the buffering is complete and ends when the video download is complete.

The KQIs are classified into accessibility and integrity categories to reflect user experience for video streaming services.

	KQI Category
	KQI
	Definition

	Accessibility
	Video Streaming Start Success Rate (%)
	Indicates the probability of playing after the user initiates the Video Streaming service and the initial buffer is completed.

	
	Video Streaming Start Delay (s)
	Indicates the duration from the time the user initiates the Video Streaming service to the time the initial buffer is complete and the video plays.

	Integrity
	
	

	
	Video Streaming Stall Frequency
	Indicates the number of stalls per minute during video playing.

	Step 1 
	Video Streaming Stalled Time Rate (%)
	Indicates the ratio of the stall durations to the entire video playing periods. 

	Step 2 
	Video Streaming Download Throughput (kbit/s)
	Indicates the average download rate of video streaming data during the entire Video Streaming service.


Editor’s note: It is not yet checked whether KQI(s) for video streaming exist in some few key organisations and whether something can be reused. Clause 5 should be revisited and updated accordingly when clause 4 has been finished.

5.4
Mobile File Transfer KQI Scenarios and Definitions

For File Transfer service in a mobile network two separate processes must be investigated:

· The File Upload service process

· The File Download service process
5.4.1
File Upload KQI Scenario and Definition 

The File Upload service process in a mobile network includes two phases:

· 
· File server response phase: 
This phase indicates connection setup between a UE and a service server to begin file upload, including transport connection setup, and if needed DNS connection setup, and file upload request response.
· File transfer phase: 
This phase indicates the phase from file transfer starting to file transfer completing. 

The KQIs are classified into accessibility and integrity categories to reflect user experience for file upload services.

	KQI Category
	KQI
	Definition

	Accessibility
	File Request Response Success Rate (%)
	Indicates the probability that a UE initiates a file upload request and the UE receives the data receiving confirmation message from the server.

	Step 3 
	File Request Response Delay (s)
	Indicates the delay from the time a UE initiates a file upload request and the UE receives the data receiving confirmation message from the server.

	Integrity
	File Transfer Success Rate (%)
	Indicates the probability that a UE can successfully transmit all application data.

	
	File Transfer Delay (s)
	Indicates the delay from the time a UE sends a data upload request to the time the UE receives the data receiving response from the server.

	Step 4 
	File Transfer Throughput (kbit/s)
	Indicates the average rate at which the file is transferred. 


5.4.2
File Download KQI Scenario and Definition

The File Download service phase in a mobile network includes two phases:

· 
· File server response phase: 
This phase indicates connection setup between a UE and a service server to begin file dowload, including transport connection setup, and if needed DNS connection setup, and file download request response.
· File transfer phase: 
This phase indicates the phase from file transfer starting to file transfer completing. 
The KQIs are classified into accessibility and integrity categories to reflect user experience for file download services.
	KQI Category
	KQI
	Definition

	Accessibility
	File Request Response Success Rate (%)
	Indicates the probability that a UE initiates a file download request and a transfer connection is successfully set up..

	Step 5 
	File Request Response Delay (s)
	Indicates the delay from the time a UE initiates a file download request to the time the server returns a successful response.

	Integrity
	File Transfer Success Rate (%)
	Indicates the probability that a UE can successfully transmit all application data.

	
	File Transfer Delay (s)
	Indicates the duration from the time the server sends the first data packet with a response code to the time the entire filre content has been downloaded.

	Step 6 
	File Transfer Throughput (kbit/s)
	Indicates the average rate at which the file is transferred. 


Editor’s note: It is not yet checked whether KQI(s) for file transfer exist in some few key organisations and whether something can be reused. Clause 5 should be revisited and updated accordingly when clause 4 has been finished.
5.5
Mobile E-mail KQI Scenarios and Definitions

For E-mail service in a mobile network two separate processes must be investigated:

· The Sending E-mail service process

· The Receiving E-mail service process


5.5.1
Sending E-mail KQI Scenario and Definition


The Sending E-mail service process in a mobile network includes two phases:

· Login phase
In this phase, UEs log in to the connection window of the Email servers after a successful authentication. Users need to log in to the Email servers to be able to receive or send E-mails. 

· E-mail sending phase 
The phase from starting up Email sending to Email sending completion.

The KQIs are classified into accessibility and integrity categories to reflect user experience for Sending E-mail services.
.

	KQI Category
	KQI
	Definition

	Accessibility
	Mail Server Login Success Rate (%)
	Indicates the probability of successful login after client startup and connection setup.

	
	Mail Server Email Login Delay (s)
	Indicates the delay of successful login after client startup and connection setup.

	Integrity
	Email Send Success Rate (%)
	Indicates the probability of successful Email sending.

	
	Email Send Data Transmission Duration (s)
	Indicates the duration from the time a user sends an Email to the time the Email is successfully sent.

	
	Email Send Data Throughput Average (kbit/s)
	Indicates the average data transmission rate for Email sending


5.5.2
Receiving E-mail KQI Scenario and Definition


The Receiving E-mail service process in a mobile network includes two phases:

· Login phase
In this phase, UEs log in to the connection window of the Email servers after a successful authentication. Users need to log in to the Email servers to be able to receive or send E-mails. 
· Email receiving phase
The phase from starting up Email receiving to Email receiving completion.

The KQIs are classified into accessibility and integrity categories to reflect user experience for Receiving E-mail services.
	KQI Category
	KQI
	Definition

	Accessibility
	Mail Server Email Login Success Rate (%)
	Indicates the probability of successful login after client startup and connection setup.

	
	Mail Server Email Login Delay (s)
	Indicates the delay of successful login after client startup and connection setup.

	Integrity
	Email Receive Success Rate (%)
	Indicates the probability of successful Email receiving.

	Step 7 
	Email Receive Data Transmission Duration (s)
	Indicates the duration from the time a user starts receiving an Email to the time the Email is successfully received.

	Step 8 
	Email Receive Data Throughput Average (kbit/s)
	Indicates the average data transmission rate for Email receiving


Editor’s note: It is not yet checked whether KQI(s) for e-mail exist in some few key organisations and whether something can be reused. Clause 5 should be revisited and updated accordingly when clause 4 has been finished.
5.6 
Mobile Bidirectional Voice KQI Scenario and Definition
The mobile bidirectional voice service includes two phases:

· 
· Call setup phase: 
This phase includes the calling party dialling to hearing the ring tone.
· User talking phase: 
A call is established when the called party answers the call. This phase is used to assess voice quality for both calling and called parties.

· Retention phase: 
This phase is used to assess whether a call is abnormally terminated, or whether the call is interrupted due to poor voice transmission.

The KQIs are classified into accessibility, retainability, and integrity categories to reflect user experience for voice services.

	KQI Category
	Counter KQI
	Definition

	Accessibility
	Perceived Voice Call Setup Success Rate (%)
	Indicates within a measurement period the probability that a call is successfully set up. 

	
	Voice Call Setup Delay (s)
	Indicates the average duration from the time the calling party initiates a voice call to the time the calling party hears the ringtone back.

	Retainability
	Perceived Voice Call Dropped Rate (%)
	Indicates within a measurement period the probability of call drops. 

	Integrity
	Calling Party Voice Quality Average
	Indicates within a measurement period the average voice quality of the Calling Party during a call.

	
	Calling Party Voice Quality Abnormality Ratio (%)
	Indicates the ratio of voice calls with poor Calling Party voice quality to the total number of calls within a measurement period.

	
	Called Party Voice Quality Average
	Indicates within a measurement period the average voice quality of the Called Party during a call.

	
	Called Party Voice Quality Abnormality Ratio (%)
	Indicates the ratio of uplink voice calls with poor Called Party voice quality to the total number of calls within a measurement period. 


Editor’s note: It is not yet checked whether KQI(s) for bidirectional voice service exist in some few key organisations and whether something can be reused. Clause 5 should be revisited and updated accordingly when clause 4 has been finished.
5.7
Mobile Audio Streaming KQI Scenario and Definition

The Audio Streaming service in a mobile network includes four phases:

· Access phase: 
This phase indicates connection setup between a UE and the audio streaming application. If a connection has already been set up between a UE and the audio streaming application when the UE initiates an Audio Streaming service request, the access phase is not required.
· Voice main page opening phase: 
This phase indicates connection setup between a UE and a service server to begin page download, including transport connection setup, and if needed DNS connection setup, and Web Browsing request.

· Initial audio streaming buffering phase: 
This phase indicates connection setup between UEs and the content server. Audio download starts, including DNS connection setup (optional), TCP connection setup, and audio request, and audio streaming data is downloaded until the buffering is complete.

· Audio streaming playing phase:
This phase begins when the buffering is complete and ends when the audio download is complete.

The KQIs are classified into accessibility and integrity categories to reflect user experience for audio streaming services.

	KQI Category
	KQI
	Definition

	Accessibility
	Audio Streaming Start Success Rate (%)
	Indicates the probability of playing after the user initiates the Audio Streaming service and the initial buffer is completed.

	
	Audio Streaming Start Delay (s)
	Indicates the duration from the time the user initiates the Audio Streaming service to the time the initial buffer is complete and the audio plays.

	Integrity
	
	

	
	Audio Streaming Stall Frequency
	Indicates the number of stalls per minute during audio playing.

	Step 9 
	Audio Streaming Stalled Time Rate (%)
	Indicates the ratio of the stall durations to the entire audio playing periods. 

	Step 10 
	Audio Streaming Download Throughput (kbit/s)
	Indicates the average download rate of audio streaming data during the entire Audio Streaming service.


Editor’s note: It is not yet checked whether KQI(s) for audio streaming exist in some few key organisations and whether something can be reused. Clause 5 should be revisited and updated accordingly when clause 4 has been finished.
5.8
Mobile SMS KQI Scenarios and Definitions

For SMS service in a mobile network two separate processes must be investigated:

· The Sending SMS process

· The Receiving SMS process


5.8.1
Sending SMS KQI Scenario and Definition


The Sending SMS process in a mobile network includes one phase:

· SMS sending phase 
The phase from starting up SMS sending to SMS sending completion.

The KQIs are classified into integrity and retainability categories to reflect user experience for Sending SMS.
.

	KQI Category
	KQI
	Definition

	Integrity
	SMS Send Data Transmission Duration (s)
	Indicates the duration from the time a user sends an SMS to the time the SMS is successfully sent.

	Retainability
	SMS Send Success Rate (%)
	Indicates the probability of successful SMS sending.


5.8.2
Receiving SMS KQI Scenario and Definition


The Receiving SMS process in a mobile network includes one phase:

· SMS receiving phase
The phase from SMS receiving starting to SMS receiving completion.

The KQIs are classified into integrity and retainability categories to reflect user experience for Receiving SMS.
	KQI Category
	KQI
	Definition

	Integrity
	SMS Receive Data Transmission Duration (s)
	Indicates the duration from the time a user starts receiving an SMS to the time the SMS is successfully received.

	Retainability
	SMS Receive Success Rate (%)
	Indicates the probability of successful SMS receiving.


5.9
Mobile MMS KQI Scenarios and Definitions

For MMS service in a mobile network two separate processes must be investigated:

· The Sending MMS process

· The Receiving MMS process


5.9.1
Sending MMS KQI Scenario and Definition


The Sending MMS process in a mobile network includes one phase:

· MMS sending phase 
The phase from starting up MMS sending to MMS sending completion.

The KQIs are classified into integrity and retainability categories to reflect user experience for Sending MMS.
.

	KQI Category
	KQI
	Definition

	Integrity
	MMS Send Data Transmission Duration (s)
	Indicates the duration from the time a user sends an MMS to the time the MMS is successfully sent.

	
	MMS Send Data Throughput Average (kbit/s)
	Indicates the average data transmission rate for MMS sending

	Retainability
	MMS Send Success Rate (%)
	Indicates the probability of successful MMS sending.


5.9.2
Receiving MMS KQI Scenario and Definition


The Receiving MMS process in a mobile network includes one phase:

· MMS receiving phase
The phase from MMS receiving starting to MMS receiving completion.

The KQIs are classified into integrity and retainability categories to reflect user experience for Receiving MMS.
	KQI Category
	KQI
	Definition

	Integrity
	MMS Receive Data Transmission Duration (s)
	Indicates the duration from the time a user starts receiving an MMS to the time the MMS is successfully received.

	Step 11 
	MMS Receive Data Throughput Average (kbit/s)
	Indicates the average data transmission rate for MMS

	Retainability
	MMS Receive Success Rate (%)
	Indicates the probability of successful MMS receiving.


5.10
Summary
For some KQI scenarios, we have got the service quality related indicators’ definition. These scenarios with respective KQI categories and KQIs are as below:

	Scenario
	KQI Category
	Key Quality Indicators(KQIs)

	Mobile Web Browsing
	Accessibility
	Page Response Success Rate (%)

	
	
	Page Response Delay (s)

	
	Integrity
	Page Browsing Success Rate (%)

	
	
	Page Browsing Delay (s)

	
	
	Page Display Delay (s)

	
	
	Page Download Rate (kbit/s)

	Mobile Video Streaming 
	Accessibility
	Video Streaming Start Success Ratio (%)

	
	
	Video Streaming Start Delay (s)

	
	Integrity
	

	
	
	Video Streaming Stall Frequency

	
	
	Video Streaming Stalled Time Ratio (%)

	
	
	Video Streaming Download Throughput (kbit/s)

	File Upload
	Accessibility
	File Request Response Success Rate (%)

	
	
	File Request Response Delay (s)

	
	Integrity
	File Transfer Success Rate (%)

	
	
	File Transfer Delay (s)

	
	
	File Transfer Throughput (kbit/s)

	File Download
	Accessibility
	File Request Response Success Rate (%)

	
	
	File Request Response Delay (s)

	
	Integrity
	File Transfer Success Rate (%)

	
	
	File Transfer Delay (s)

	
	
	File Transfer Throughput (kbit/s)

	Sending E-mail
	Accessibility
	Mail Server Email Login Success Rate (%)

	
	
	Mail Server Email Login Delay (s)

	
	Integrity
	Email Send Success Rate (%)

	
	
	Email Send Data Transmission Duration (s)

	
	
	Email Send Data Throughput Average (kbit/s)

	Receiving E-mail
	Accessibility
	Mail Server Email Login Success Rate (%)

	
	
	Mail Server Email Login Delay (s)

	
	Integrity
	Email Receive Success Rate (%)

	
	
	Email Receive Data Transmission Duration (s)

	
	
	Email Receive Data Throughput Average (kbit/s)

	Mobile Bidirectional Voice
	Accessibility
	Perceived Voice Call Setup Success Rate (%)

	
	
	Voice Call Setup Delay (s)

	
	Retainability
	Perceived Voice Call Dropped Rate (%)

	
	Integrity
	Calling Party Voice Quality Average

	
	
	Calling Party Voice Quality Abnormality Ratio (%)

	
	
	Called Party Voice Quality Average

	
	
	Called Party Voice Quality Abnormality Ratio (%)

	Mobile Audio Streaming
	Accessibility
	Audio Streaming Start Success Ratio (%)

	
	
	Audio Streaming Start Delay (s)

	
	Integrity
	

	
	
	Audio Streaming Stall Frequency

	
	
	Audio Streaming Stalled Time Ratio (%)

	
	
	Audio Streaming Download Throughput (kbit/s)

	Sending SMS
	Integrity
	SMS Send Data Transmission Duration (s)

	
	Retainability
	SMS Send Success Rate (%)

	Receiving SMS
	Integrity
	SMS Receive Data Transmission Duration (s)

	
	Retainability
	SMS Receive Success Rate (%)

	Sending MMS
	Integrity
	MMS Send Data Transmission Duration (s)

	
	
	MMS Send Data Throughput Average (kbit/s)

	
	Retainability
	MMS Send Success Rate (%)

	Received MMS
	Integrity
	MMS Receive Data Transmission Duration (s)

	
	Step 12 
	MMS Receive Data Throughput Average (kbit/s)

	
	Retainability
	MMS Receive Success Rate (%)
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