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1 Table of Applications

In Table 1, we have listed key applications in tabular form, along with a list of various stakeholder roles, drawn significantly from PAR Item 5.6 (“Stakeholders for the Standard”). Table 1 also indicates an assessment of the applications of greatest interest to each stakeholder role.
Table 1 – Assessment of key measurement applications per stakeholder role
	
	Stakeholder role

	Measurement application
	Governmental policy maker
	User (individual or enterprise)
	cell tower operator
	wireless carrier
	researcher
	standards developer
	User device vendor
	Application developer

	Overall data on Quality of Experience of set of networks available to consumers
	x
	x
	x
	x
	x
	
	x
	x

	Quality of Experience of a specific network
	
	x
	x
	x
	x
	
	x
	x

	Identify limitations in deployment of a specific network
	
	x
	x
	x
	
	
	
	x

	Monitor for changes in operation of a specific network
	
	x
	
	x
	
	
	
	

	Diagnose problems in a specific network
	
	
	x
	x
	
	
	
	

	improve knowledge of system performance
	
	
	
	x
	x
	
	
	

	lead the market toward more effective networks
	x
	
	
	
	
	
	
	

	encourage the redeployment of scarce spectrum using efficient technologies and implementations
	x
	
	x
	x
	
	
	
	

	compare measured performance data to simulated results
	
	
	
	
	x
	x
	
	

	assess theoretical models
	
	
	
	
	x
	x
	
	

	assess technology elements proposed during standards development
	
	
	
	
	
	x
	
	


2 Proposed Requirements

1. The standard shall specify procedures for characterizing and assessing the performance of deployed mobile broadband networks from a user perspective.

2. The standard shall specify metrics broadly applicable to all IP-based mobile broadband networks.

3. The standard should reference metrics specified by IETF (particularly from the IP Performance Metrics (IPPM) Working Group) whenever feasible.

4. The standard shall specify test procedures.

5. The standard shall specify procedures for a measurement server to collect information from a disparate set of user devices on the network.

6. The standard shall specify communication and data exchange protocols and data formats allowing a network-based server to coordinate and manage test operation and data collection.

7. The standard shall be implementable in software.
8. The standard should be compatible with implementation by any IP-based server in conjunction with any IP-based user device.

9. The standard should consider how to minimize (consistent with an overall optimized solution) the cost burden on the user device due to the extent that data transfer may be subject to a fee from the carrier, may interfere with other active user device processes, and may drain the user device power.

10. The standard shall specify procedures for measuring including uplink throughput rate, downlink throughput rate, latency, and jitter.

11. The standard shall specify procedures for quantifying packet loss and timeouts.

12. The standard shall specify procedures for collecting and transmitting various types of metadata, to include carrier network, network type, cell ID, user device make/model, network policy information, and radio resource control parameters, if available. 

13. The standard shall specify procedures for collecting and transmitting user device location and location accuracy associated with measurement events.

14. The standard shall specify procedures for reducing user device location accuracy for privacy protection.

15. The standard shall specify procedures to ensure that Personally Identifiable Information (PII) is treated sensitively and protected from unauthorized disclosure.

16. The standard shall specify procedures to manage and respond to user consent authorization with regard to PII.

17. The standard shall specify anonymization procedures.

18. The standard shall provide for control of the tradeoff between cost and performance, so that cost-driven users can reduce the number of measurements and the thoroughness of measurements to obtain lower-cost operation, albeit with less complete information. The standard should recommend means of estimating and reporting the statistical validity of a set of measurement data.

19. The standard shall specify procedures based on active probing.

20. The standard should specify procedures based on passive measurements.
21. The standard shall support the needs of the public and research communities for collection of openly accessible anonymized data.
3 Mobile-Specific Considerations

The standard shall take into consideration the specific circumstances relevant to mobility and the resultant implications on measurements. In the mobile case:

1. measurements will typically be related to a specific user device, rather than to a router on a LAN

2. a single user device can typically operate with multiple disparate network technologies

3. a single user device may connect with multiple operators

4. a user device experiences widely varying signal and network conditions

5. due to variability, far larger statistical samples may be required to draw generalized conclusions

6. significantly more metadata (including, for example, location information) is required to characterize the scenario of a specific sample

7. it may be necessary to trigger testing based on a set of environmental circumstances, such as location, rather than relying upon scenarios such as LAN quiescence as a trigger

8. active testing may be relatively more constrained due to practical issues, including data plan limits and battery consumption

9. underlying software on many mobile devices is relatively closed, and underlying network data is often relatively difficult to access
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