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1. Summary

This contribution looks at the UE classification of performance types for A-GPS terminals.  We briefly review the current classification proposed in [1] state and indicate how these classifications were derived. 

We also consider the different application being considered for A-GPS and consider if the current classification of types is a suitable metric to address these different scenarios
Finally we consider some proposed modifications to the current classification mentioned in other RAN4 contributions 

2. Introduction

GPS-based position technology is designed to provide location-based applications and value-added services in cellular telephones and other communications devices. The integration of GPS receivers with cellular telephones was driven initially to comply with the emergency location (E-911) mandate of the Federal Communications Commission in the United States. However beside emergency locations other applications are now being considered for GPS terminals such as; telemetric, tracking and navigation. These new applications can be seen in the wide proliferation of standalone GPS terminal being offered in the commercial market.  

Performance requirements for emergency applications tend to focus on positional accuracy within a specific response period with an associated background voice service.  A maximum response time of 30 sec is normally specified to provide this positional information and includes both the terminal and network contribution from the start of a location request message.  In order to account for network latency a response time of much less than 30s is required for the UE and is in the order of 16s. For the UE this also implies a Time to First Fix (TTFF) scenario where the GPS receiver has no prior information of its location and GPS assistance data is provided by the network. Therefore in the initial positional response a compromise is needed between the maximum response time and the indicated location accuracy.  Obviously the second or subsequent updates can improve the position estimate since the GPS receiver can take account previous stored location information to enhance its position estimate and response time, however in the subsequent response scenario this cannot be considered as TTFF. In R4-031156, all subsequent position updates are assumed to be TTFF in order to define a meaningful success rate criteria.
In contrast, new applications such as telematics, tracking or navigational, the cold start scenario and associated maximum response time is not so critical. What is more important is the periodic update of location information and accuracy. For example GPS application for navigation performance usually  have a significant start-up period in the order 60+sec or more to obtain the first location fix but then provide a fast periodic update because of the previous prior measurement information. 

3. Performance type 

3.1. Performance types (R4-03118)

In R4-03118 the performance requirements are specified for different type of terminals in the different RRC states for two values of GPS time assistance in terms of maximum response time to provide a 2-D position location.  In this case the type of terminal is defined in terms of its maximum response time in seconds.  Currently three types of terminal are identified in CELL_DCH state. 

a)
Type 1
Response time of [16] sec with coarse time assistance 

b)
Type 2
Response time of [32] sec with coarse time assistance

c)
Type 3
Response time of [16] sec with fine time assistance 

Where; 

· Response time is defined as the Time to-First Fix (TTFF) to provide a 2-D position location.  For TTFF it is assumed the UE will not re-use any information on time and location that was previously acquired and stored internally in the UE between two consecutive test occasions. 
· Time assistance is the accuracy of timing information for the GPS assistance data provided by the network. Currently two different GPS time assistance values have being considered. Coarse time assistance of [+/- 2] seconds and Fine time assistance of [+/-5] us. 

· Separate requirements are specified for the different RRC states since there are fundamental difference for delivery of assistance data and reporting of the position estimates. 

Type 1 and Type 2 have the same performance tests; the only difference is the response time i.e. 16 s or 32 s. Therefore in this case Type 1 terminal would ensure that compliance with the emergency location (E-911) requirements without the needs for the network to support fine assistance whereas type 2 would address the need new applications and could support E-911 requirements if it also supports type 3 requirements (fine time assistance).
Type 3 can be considered as an option to either a Type 1or Type 2 terminal for the sensitivity requirement only if the network can provide an improved reference timing accuracy.  This means a Type 3 terminal must also meet the performance requirements of Type 1 or Type 2.  For the network it requires additional elements (LMU) located at the base station and in the UE it requires tight timing coupling in the UE between the GPS receiver and FDD receiver to maintain the [+/-5] us tracking. 
3.2. Other options
Other alternative proposal have been discussed in RAN4 
a) Define only  a single type of terminal  i.e. merge the current type 1, 2, and 3 requirements
b) Define an additional  performance type where the TTFF  response time is not specified

c) Define other types of  terminal 
For all these options the following issues need to be addressed.
a) A single performance class would also need to meet the E-911 requirement. If the 16sec time is relaxed could the 30 s overall time be maintained as per the FCC mandate?  Note Max Response Time is defined as the time starting from the moment that the UE has received the RRC message containing a reporting criteria different from “No Reporting” and ending when the UE starts sending the measurement report on the UU interface, therefore this value does not include any allowance for the RRC signalling delay, delivery of assistance data, network delay or latency where the sum of all these delays would need to be less than 30s as per the FCC mandate.
b) Would a single class be an implementation burden for all regions where there is no E911 requirement? 
c) A single class which included fine timing assistance would imply mandatory support of fine timing. This requirement would not allow support of clip on GPS modules since a tight timing coupling in the UE between the FDD receiver and GPS module cannot be achieved. For example this would exclude USB or BlueTooth being used a communication path.  

d) A larger TTFF response time has some benefits since the GPS sensitivity is improved, however this would place a high burden on DL/UL resources in supporting the longer latency required to support the positional update, also degrade UE (GPS & FDD) battery life and GPS test time.  
4. Conclusion 

It is clear that the performance type can be specified in a number of different ways. In R4-031156 the methodology chosen was to define two types which addressed the E911 compliance requirement as required in the USA and more general application such a tracking and navigating. In addition a Type 3 optional requirement is also defined in the case where network can if the network can provide an improved GPS timing accuracy.  Support for type 3 would be an option for a type 1 or 2 terminal.
5. Reference

[1] R4-031156; Requirement for support of A-GPS (FDD); Nortel, Siemens, Nokia, Motorola
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