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Based on e-mail responses to the questionnaire proposed by AWS, opinions from different companies’ are summarized here for further discussion.

1     General
1.1
How we do we address the performance requirement for UE based network assisted performance requirements. Is there any outstanding issues to prevent UE based and UE assisted A-GPS from sharing the same test scenario and conditions

[Mot] Response
In R4-030823  we only focused on the UE based case. However we do not see why this proposed methodology could not be used to address both type of network implementation   
 

For UE assisted A-GPS we would need to define a mapping table which associates code-phase and GPS timestamp accuracy with location accuracy, otherwise there is no linkage between the specified code-phase accuracy and the required location accuracy and response time.  

[Nokia] We agree that it should be possible to use the same test methodology for the UE assisted case and if we want to map the accuracy of the code phase measurement to a position accuracy, a suitable mapping table needs to be defined.

[Telecom Italia]: 

We also think that the same test conditions as the UE-based shall be applied to the UE-assisted case, which should be studied in the same timeframe as the UE-based case. Coming to the proposal of a "mapping table", we'd like to better investigate this approach before we decide about taking the same requirements for both or not 

[Ericsson] 

 So far work  is  concentrated on UE based.  However, the test conditions and requirements should be the same for UE based and UE assisted; difference is what the UE reply to the network. 

 

[Lucent Technologies]

In our opinion there is no reason not to share the same test scenario and conditions for UE-based and UE-assisted AGPS.  

[Nortel] 

We believe than the main question is more about having or not the same performance for both UE assisted and UE base methods. The answer of this question will drive the fact to have the same scenario tests or not. 

[Qualcomm] 
The general test conditions and scenarios should be the same for both UE-based and UE-assisted A-GPS.  Of course, the evaluation of the respective measurement reports (UE-based position estimate, and UE-assisted GPS code phase measurements) will be a bit different.  But we should be able to translate GPS code phase measurement results to some appropriate location accuracy metrics.

[AWS]

Sound we have an agreement that both MS based and MS assisted A-GPS should share the same test conditions and scenarios. No any special test conditions and scenarios are needed to be defined for MS Assisted A-GPS.

[TeliaSonera] 

Trade-off between network load and control for UE based/assisted. We want to support both in the test requirements. 

1.2               How do we address the request from RAN#20 for different performance classes 
[Mot] Response
In R4-030823 the performance types can be categorized in terms of different response time.  For Type 1 and Type 2 the response time is specified as either 16 sec or 32 sec for all test parameters when the network provides a coarse GPS time reference. 

 

Type 3 addresses the case where the network or Node B can provide a more accurate GPS time reference of [+/- 5] us.

[Nokia] We also think that the types proposed in R4-030823 address different performance classes in terms of response time and as the capability of a UE to improve its sensitivity if accurate time assistance is provided by the network.

[Telecom Italia]: 

In principle we could support to have only one UE class, if everybody agrees that this will be the one fulfilling the most stringent requirements (!). However we think that this is not realistic, hence we agree to have several types of terminals. This does not prevent operators to plan their services accordingly.

[Ericsson] 

We  want to go for minimum performance requirements without different UE classes . Then the operators and the network can plan the services for the specified performance of the UE.

[Lucent Technologies]

The definitions of difference UE performance classes has also impacts to the network, starting from exchanging the performance class between UE and UTRAN, the allowed transfer delay and so on. Lucent intend not to go with different UE performance classes but defining a set of minimum performance requirements.  

[Nortel] 
We support different UE performance classes as proposed in R4-030823. 

[Philips]

Different performance classes could well open up valued applications, which we would not want to exclude.  In particular, for applications such as machine-to-machine or asset tracking a response time of many minutes could be perfectly acceptable.  Allowing extra time would then allow lower cost, or greater availability / coverage area.  Bearing in mind these advantages, could a class be defined in which the response time is unbounded?
[Qualcomm] 

We support the development of minimum A-GPS performance requirements based upon the existing UE capabilities specified in TS 25.306 & TS 25.331 (namely those specific to “network assisted GPS support”).  It is unclear how to pursue any other additional qualifiers like “performance classes”, etc., since such labels cannot be identified or comprehended by UTRAN.

Thus, within a particular release, there should be a set of requirements specific to the UE capability “UE-based A-GPS” and then a set of requirements specific to the UE capability “UE-assisted A-GPS”.

[AWS]

AWS prefers single accuracy class as minimum specs. However, if the performance of different vendors’ UE can not converge into single performance class, multiple performance classes could be considered in order to give operators more clear information on how to choose proper UE for their applications. If multiple classes are considered, performance class information should be added into UE capability report and associated signalling enhancement should be considered. 

We are confused with 3 UE types proposed in R4-030823. It is not clear that Type I and II UE’s performance when more accurate network timing reference is provided. Vice versa, what is the performance of Type III UE if network can only provide with +/-2 seconds reference timing?

Here is a proposed performance matrix with different timing accuracy if multiple accuracy class is necessary:

	Timing Accuracy
	+/- 2 seconds

	UE Type
	Type I
	Type II
	Type III

	Cold start location estimate
	
	
	

	Consequent location estimate 
	
	
	


	Timing Accuracy
	+/- 5 micro seconds

	UE Type
	Type I
	Type II
	Type III

	Cold start location estimate
	
	
	

	Consequent location estimate 
	
	
	


[TeliaSonera] 
We think 3 classes are useful or with one class only the most stringenst requirements should apply.
2     Test scenario and test conditions
2.1
How many operational scenarios should be considered? In R4-030661 (5), R4-030823 (4 + additional for moving and periodic updates) was presented.  What is a proper test scenario and channel model for A-GPS in different scenarios; in building and moving vehicle, etc? 
[Mot] Response

 As proposed in R4-030823 we should start with AWGN + fading test cases and follow on with different types of propagation channels/scenarios identified in R4-030661 if we have time. A similar approach was taken in TS25.133 where fading channels were specified as a second phase in either the same or subsequent specification release.

[Nokia] We also see that this is a good approach. If  it is seen necessary, a fading propagation condition could be included to the moving scenario test case, which is mentioned in R4-030823.

[Telecom Italia]: 

The approach taken so far in TS 25.133 assumes that performance degradation due to fading, experienced in real network but not tested in R-99, can be faced by operators adding a fading-related margin when planning their networks. However here we are taking about a GPS satellite "network" and we can hardly see how to compensate on the network side for possible performance degradation. Based on that we would like to have at least a rough characterisation of A-GPS terminals in fading scenarios.

In document R4-030661 we proposed a methodology for linking test scenarios with realistic environment in order to have a rough estimation about service performance. Even though this seems a complex issue to some companies, we still believe that some kind of justification for the figures given in R4-030823 is necessary.

[Ericsson]  

In R4-030823, a set of testcases was proposed as a first step. Based on contributions our view is that more testcases, such as moving scenarios etc,will be added. 
[Lucent Technologies]

The testing scenarios we had used for CDMA were INDOOR, OUTDOOR STATIONARY and OUTDOOR DRIVING for the 4 typical environment: Dense Urban, Urban, Suburban and Rural. We believe these scenarios are essential to verify the minimum performance of AGPS handset

[Philips]

The FCC E911 regulations require the operators to deliver an average accuracy of location across their region.  They will need to know the performance in typical environments such as rural, suburban, dense urban in order to weight these according to the expected call distribution and check compliance.  We should therefore have a number of scenarios which correspond to readily identifiable regions, and the accuracy specifications should be such that they can readily be combined in order to give an overall figure.  This means that the specifications should be in terms of "x% of achieving accuracy of <50m".  A test of the type "67% of the time the accuracy is <y" is not helpful, as it needs interpolating to arrive at a composite result. 

Incidentally, what specification is put on availability - the likelihood of producing a fix at all?

[Qualcomm] 

To begin, let us remember the basic goal of establishing such minimum A-GPS performance requirements (and their associated test cases).  The purpose of this work is to agree upon a practical (and “countable” () set of test cases that operators and vendors can use to determine whether or not a particular terminal adequately provides a desired UE positioning capability (e.g., UE-based A-GPS).  

It will be impossible to specify an exhaustive collection of test cases to somehow ensure that an evaluated terminal will perform perfectly in all possible radio environments and for all potential user/application scenarios.  Therefore, we must make some compromise by determining a manageable set (handful?...) of initial test scenarios that aim to be “representative” of the types of radio environments that we anticipate will be encountered by this first wave of A-GPS enabled handsets in the field.  These initial test requirements will ensure that all A-GPS enabled handsets share some basic level of operational uniformity and robustness.

Going forward, it should be quite possible for operators to take this basic set of test cases and modify or tune them accordingly to evaluate terminals for environments that are unique to their networks, or for applications that are unique to their networks, etc.  With respect to progressing the standard, we anticipate that the initial test cases may be adjusted (e.g., tightened) as future releases are developed.  In addition, new test cases for which there are common interests amongst operators and vendors (after gaining additional field experience with test and deployment of first wave of A-GPS terminals), should be introduced into future releases of the specification.

With all of the above said, (, we believe that the authors of the previous proposal (R4-030823) have done a good job to identify the handful of potential types of test scenarios that we should attempt to address in this initial set of minimum A-GPS performance requirements.  Although there are certainly a number of details to work out, we can summarize a potential core set of test cases as follows:

1) Assuming the availability of only approximate GPS timing assistance (~2 sec, etc):

  a) Sensitivity test

  b) Accuracy test

  c) Dynamic range test

  d) Multi-path test (e.g., simple 2-ray type test)

*Possibly, we should consider the following cases:

  e) Consecutive positioning test:

      - One-shot positioning request (with assistance) is followed by another subsequent one-shot positioning request (with reduced assistance).  Perhaps the reporting interval of the second request could be shorter than that of the first.  This test would also inherently verify that the UE appropriately maintained the assistance data from the first request.  Note that this may be the sort of operation needed for E-911/E-112 type services.

   f) Moving scenario with periodic update

       - If we consider these two aspects, perhaps we should combine them into a single test

       - This is a scenario that is most relevant to some sort of periodic tracking application

2) Assuming the availability of more accurate levels of GPS timing assistance (e.g. ~5 usec, etc):

   a) At a minimum, an additional sensitivity test case(s) should be constructed

   b) Perhaps additional test cases for accuracy, dynamic range, multi-path, etc., could be constructed for this more accurate GPS timing assistance (with signal levels and reporting intervals adjusted appropriately), but it is not clear that such additional tests are worth the added complexity in this first release.

[Elektrobit]  

AWGN channel is OK for GPS receiver sensitivity tests or only as a calibration model. Our view is that all the operational scenarios need to have a realistic channel models (see 2.4). We agree with Lucent that Rural, Suburban, Urban and Dense urban environments together with Indoor outdoor and vehicular test scenarios are important to be tested. However comprehensive test coverage can be achieved with reduced number of test cases. Our suggestion is that we have five fading test cases which comprise typical test scenarios. These test cases are Rural vehicular (highway), Suburban outdoor, Urban outdoor, Urban indoor and Dense urban outdoor (street canyon). For statistical approach each of these cases shall have a probability of occurrence. This factor can be varied by operators according to the local user distribution. 
[AWS]

Sound that we do have an agreement on adding moving scenario with fading conditions to test cases. 

2.2
What is the number of Satellites for each operating scenario? In some scenario only a few satellites would be visible.  What is the geometry of these visible satellites?   
[Mot] Response
In R4-030823 we have specified a max of 9 satellites that the RRC measurement report would need to support by the Node B system system simulator. However in some test cases 8 satellites are generated while in some others only 5 or 6 satellites out of 9 visible satellites are generated by the GPS system simulator.

[Ericsson] 

The geometry of the satellites will be given by the HDOP figure for each test case.

[Lucent Technologies]

The number of visible satellites is governed by two factors: (1) The channel modelling, and (2) the satellite constellation modelling. The required signal strength or SNR can be determined by UE vendor's compromise. 

The number of visible satellites will also depend on the testing environment as mentioned in Sec. 2.1. Take the INDOOR cases for example, the number of visible satellites is most likely less than 4, and the geometry of the visible satellites, will most likely come from the same or the nearly same direction. The horizontal dilution of precision will be bad.  Dense Urban test should have the similar situation, where the visible satellites may be distributed in near a line, which in turn forms a bad geometry.  We recommend to specify exactly the number of satellites and the horizontal dilution of precision for each of the scenarios. 

[Nortel] 
In line with the previous answer, especially about the need to have an Horizontal Dilution Of Precision. First input were provided in  R4-011306 ( see sub Accuracy and Dilution of Precision and references). This couple (# of Satellite, DOP) is essential to differentiate the environment ( INDOOR etc..) 

[Philips]

The number of visible satellites, and their widely varying relative signal strength, definitely needs to be taken into account in the sensitivity and timing requirements, to give a realistic indication of performance.  

Our observations and practical measurements suggest that in very many practical situations there is a large range in signal strength between the strongest signal and the second, third, etc. GPS signals, in a variety of measurements.  This means that often only a few (3-4) signals are receivable.  

For example in recent experiments the fourth strongest GPS signal was found to be within 9dB of the strongest signal only half the time, and in 5% of our measurements the difference between the strongest and the third strongest GPS satellite was >=15dB.  In designing and testing for a high reliability of service, with 95% confidence limits, we therefore have to allow a substantial margin between the strongest and successively weaker GPS signals.

We would be happy to share experiences on this, to obtain appropriate realistic and representative scenarios.

Note that the strongest signals are those from the satellites with the higher elevations.  The test scenario should reflect this, for example with the strongest signal being from one of the half of the satellites which are highest in elevation.

[Qualcomm] 

The reference satellite scenario(s) employed for these various test cases should possess adequate levels of geometric diversity (e.g. HDOP) to make it “possible” for the UE under evaluation to provide the expected positioning result.  It is anticipated that satellite scenarios considered will be composed of up to 8 or 9 satellites, and in some cases the satellite signals should exhibit different levels of signal strength (e.g. as in the dynamic range test).

[AWS]

Should a table be considered to describe the signal condition of each satellite for each test scenario?

2.3  What is the required signal to noise ratio under each test scenario? 
[ Mot] Response 
 In R4-030823 the required dBm was proposed for a specific sets of parameters [response time, number of satellites, satellite geometry, measurement report, success rate] .  In R4-030823 we have proposed the minimum sensitivity for each test. This value is based on the specified success rate.  This is specified for two values 67% and 95%. 

[Ericsson] 

The signal to noise ratio that corresponds to this signal strength will be UE-dependent.

 

[Lucent Technologies]

The specifications given in R4-030823 are in line with our expectations.

[Philips]

The sensitivity of the receiver and the processing determines the number of usable satellite signals - for example a receiver able to work down to (say) -153dBm would be able to "see" more satellites, more of the time, and would therefore be able to provide fixes more often, and deliver improved accuracy.  Different processor approaches may need different numbers of satellites - 3 is a minimum, but some look for 5 signals.  

The remarks and results to 2.2 imply that (at least) two levels need to be considered - the signal level for the third strongest satellite as well as the signal level for the strongest.  With the strongest signal at -142dBm then for 95% tests the third strongest signal should be set at (say) -157dBm.  Otherwise we are simply deceiving ourselves about the likely performance and coverage we will experience in practice.   Or, if we wanted to stick to the sensitivity level for the third strongest signal, then a strongest signal level of -132dBm would give availability of 95% for a third signal level of  -147dBm.  There is clearly a trade-off here, where we need a good engineering balance, and more experimental data and views will refine this.  

[Qualcomm] 

With respect to the scenarios and corresponding signal levels previously described in R4-030823:

a) Sensitivity test:

  i) Inaccurate time assistance (~2 sec)

     - The -142dBm signal level proposed seems a bit strong.  Assuming an “open sky” level of about -130dBm, this -142dBm level represents only about 12dB link margin which does not seem to translate to adequate performance in a variety of obstructed user scenarios (note that this test assumes AWGN…).

     - All satellite levels should be -147dBm for this scenario (instead of somehow arbitrarily allowing one to remain at -142dBm…)

     - We also suggest 32 sec for the reporting interval for this test scenario

  ii) Accurate time assistance (~5usec)

     - If we use a uniform level of -147dBm for all satellites in the “inaccurate time assistance” case above, then we should consider adding some margin (e.g. ~3dB) for this more advantaged search scenario

     - In addition, for this advantaged situation, we should consider reducing the reporting interval from 32 sec to some degree…

b) Accuracy test

    - Open sky signal levels of approx -130dBm are fine for this type of test

c) Dynamic range test

    - For this test, it has been proposed to use the following signal levels:  -129, -135, -141, -147, -147, -147

    - Why are there three signals at -147dBm?  Shouldn’t we make some effort to space these signal levels more evenly across this range of signal strengths?

    - Also, why are we only considering 6 satellites?  It would seem to be a more robust test if 8 satellite signals were used?

d) Multi-path test

    - We support the idea of making this initial multi-path test case straightforward.  

However, it seems that conducting a multi-path test with open-sky signal conditions (-130dBm) is not very representative of the environments that are likely to be characterized by multi-path.  This signal level should be reconsidered.  It may not need to be as weak as specified in the sensitivity tests, but it should be noticeably weaker than this -130dBm level.

2.4
What type of radio signal propagation model should be applied for the test? Should a uniform GPS test signal be assumed for all satellites? 

[Mot] Response 
In normal operation a GPS receiver is not likely to obtain a uniform (same level) signal for all the satellites. Usually the GPS signal from one satellite is larger than the rest and this aspect is taken into account in R4-030823 for the sensitivity test for type 1 and type 2  . 

[Nokia] In the Type3 sensitivity test case the same signal level is proposed for all the satellites since this allows us better to verify the sensitivity of an A-GPS receiver. In reality it is of course quite usual that the UE experiences different signal levels for satellites. This, however, makes it more difficult to verify what really is the sensitivity of the receiver. The actual satellite signal levels of course depend on environment and therefore we are not that sure that a scenario with one strong satellite and a few weaker ones is the most typical scenario either. Furthermore, if we try to cover all typical environments, we will end up having a huge set of test cases. Hence, I think that it is important to concetrate on test cases, which are close enough to real radio conditions and which also verify the A-GPS minimum performance well. This has also been approach for other UE requirements in TS25.101 and TS25.133.

[Telecom Italia]: 

We agree that uniform signals for all the satellites is unlikely, hence we would like to have the background for the assumption of 7 satellites with the same signal level (-147 dBm) used for the sensitivity tests. Moreover, we think that also the current proposal for the dynamic test could be improved, by extending the number of involved satellites and the range of the signal strength 

[Lucent Technologies]

We disagree on using AWGN propagation only and uniform GPS signal level. This would only be of little practical use to the operator since the real-world scenario is quite a bit different from that ideal model.

We could provide contribution on the quantitative errors between the AGPS performance observed in field and that obtained through simulation using AWGN.

[Philips]

We agree with the sentiment expressed by various parties that uniform GPS signals are not seen in reality, except in wide open outdoor environments when there are excellent signal conditions.

[Qualcomm] 

The various signal levels employed are scenario dependent (please refer to our comments on signal levels in previous section 2.3).  Inherently, the dynamic range and multi-path tests should involve a non-uniform set of signal levels.  For the accuracy and sensitivity test cases, we believe that the tests can be simplified by using a uniform signal level while at the same time maintaining the intended purpose of the test.

 

[Elektrobit]

Speaking about fading tests, we suggest that the channel models adopted in the first phase should be based on some well-known models. The models should also reflect the effect of different test scenarios.

We are aware that no widely accepted models exist for multipath satellite connections. It is probable that such models will be available in next couple of years, but meanwhile we suggest that we will select the most suitable for this purpose and base the models on them. One possible candidate could be the ITU models [1] that could well  serve as a basis for the first set of the multipath satellite models for A-GPS testing in 3GPP.

The models would contain 3 to 6 different paths per satellite, which is more realistic than just one or two suggested in R4-030823. Different models for different scenarios are available in [1], although we feel that some modifications would be needed to adapt the models for different satellite elevations and different environments.
In any case, we feel that more than two paths are needed in the model to be realistic, especially for satellites that are situated on a low elevation. Sometimes also the first path should have a relatively small strength compared to the strongest one.

Reference:

[1] RECOMMENDATION  ITU-R  M.1225. GUIDELINES  FOR  EVALUATION  OF  RADIO  TRANSMISSION  TECHNOLOGIES  FOR  IMT-2000. 

[AWS]

Because what we are expecting is location estimates, which will be directly used for location based or emergency services. The reporting accuracy is most important for operators. The measurement result with the channel model we choose should not be too much away from realistic operational environment. Or, at least, we need to know what the worst case estimation error is with the channel model selected.
2.5
Should different set of assistance date be specified for each test? Currently the RRC specification allows the UE to indicate the specific assistance data for each test 

[Mot] Response
 Requesting different sets of assistance data may not be optimum, since it assumes all network can support this capability in any permutation. Our preference is to define a minimum set so this is clear from a UE perspective. This is inline with TS25.133 where other combinations are allowed but performance is specified for a particular condition

[Ericsson] 

 We should test UE based and UE assisted both with Accurate Timing and Without Accurate Timing from the network. This might result here in 4 different types of assistant data in total. 

[Lucent Technologies]

Basically it is up to the UE and UTRAN vendor to ensure that all combinations of the mandatory IE of the assistant data are supported. For comparable performance measurement results, it is necessary to define a minimum set of assistance data for UE-based (and later on UE-assist) AGPS.  

[Nortel]

We agree that it will be beneficial to have a minimum set defined for the assistance data for the whole set of test. 

[Qualcomm] 

We should establish a baseline set of assistance data for UE-based A-GPS testing and a set for UE-assisted A-GPS testing.  For some test cases, the GPS timing assistance data will be somewhat different from others depending upon whether approximate (~2 sec) or more accurate (e.g. 5usec) is provided to the UE.

Perhaps we should consider testing the mechanism for the UE to request for additional assistance data from UTRAN in the signalling tests to be developed for 34.123?....

2.6
What is impact to location accuracy of RRC message sequence? What is the worst case performance if the RRC message sequence is not defined in the specification? What is the difference between worst case and recommended sequence?

[Mot] Response

The network can either send a measurement request followed by the assistance data or alternatively send the assistance data followed by the measurement request.   Both scenarios are possible. In GSM the network suggests the UE to perform the measurement in a specified period [8, 16, 32, etc).  In WCDMA the UE is allowed to ignore this IE for measurement period. The test requests the UE to comply with the response time.   In R4-030823 we propose the RRC message is clearly defined since the response time would depend on the message sequence. In this case we consider the scenario when the RRC measurement control sends the assistance data followed by a measurement request  

[Ericsson] 
If the sequence is not well defined the start of the Respons time is not well defined. 
In 3GPP2 the response time include: 
".... the start of the time period is at the end of the transmission of the message containing the measurement request by the base station."  We might have to define which of the measurement control message to use. We could say that the last message, the one containing the 'Periodical reporting criteria' can be used.

 

[Lucent Technologies]

3GPP TS 25.331 specifies in detail the message sequence of transferring the GPS assistance data to the UE. The size of the GPS assistance data depends on the number of GPS satellites visible on the sky, but typically the block has a size of about 900 Bytes, which needs to be transferred over the DCCH with a capacity 3.4 kbps. 

If all data are sent within one MEASUREMENT CONTROL message, the related signalling bearer is for up to several seconds. This may result in an increase of the call drop rate. In order to address the issue of occupying the signalling bearer too long, R4-030823 propose to separate the assistance data over several consecutive RRC MEASUREMENT CONTROL messages.

Furthermore, if the sequence on when the assistant data, the reference time and the trigger for starting the measurement request is sent is not clearly defined, then different response time may be observed, depending on the network implementation. By following R4-030823, the measurement will be triggered with the last MEASUREMENT CONTROL message, containing the periodical reporting criteria. This approach allows a comparable response time determination.

Also with the last MEASUREMENT CONTROL message, the reference time shall be sent. This approach allows that the latest reference time is sent to the UE with a very small delay, providing the best AGPS time information and meeting the +/- 2 seconds UE requirement. Otherwise, e.g. the reference time is sent with the first message, the reference time is may delayed too much, may resulting in a bad UE positioning performance.

Note that if all required messages are sent to the UE within a few seconds, and the UE is designed to be able to store and apply the messages properly, we are not expecting the RRC message sequence will have visible impact on the location accuracy. It may, however, have impact on the UE response time. The impact may depend on the UE implementation. 

 
[Nortel] 

In line with the previous answer, especially with the proposed method to define the beginning of the Response time with the presence of the "periodical reporting" criteria in the RRC message. This is a good way to have an apple to apple comparison.

[Qualcomm] 

When the size of the GPS assistance data causes the RRC MEAS CTRL message to exceed several hundred milliseconds of transmission time, the GPS assistance data payload should be divided amongst multiple RRC MEAS CTRL messages since this is likely to be done in real systems to prevent blocking of link-critical RRC messages.

The response time should be evaluated relative to arrival of the “periodical reporting” criteria in the last RRC MEAS CTRL message used to deliver the multi-part positioning request.

Location accuracy should not be directly affected by the arrangement of the RRC message sequence.  However, response time may be directly affected.

With respect to the sending of the GPS Reference Time assistance, it makes sense to send this information in the first RRC MEAS CTRL message of the multi-part positioning request.  This way, a UE has basic timing information up-front so that it can begin to exploit the GPS Navigation Model assistance information immediately as it arrives in the several remaining messages (instead of waiting for all messages to be transferred).

[AWS]

We need to know the worst case impact of message sequence to the response time. The specification should be defined based on the most commonly used message sequences, which should cover 95% of cases.
2.7
Why only CELL_DCH state is considered in R4-030832? A-GPS estimate accuracy should not be state dependent. Should the minimum performance specification be valid in all applicable state, such as CELL_FACH state, etc?

 [Mot] Response

 In R4-030823  we have only proposed the performance requirements should be tested in CELL_DCH state. Motorola does not see any reason why a performance cannot also be specified for CELL_FACH state.    

[Nokia] CELL_DCH state provides a faster and more reliable assistance data delivery. Reporting is also simpler in CELL_DCH state. Hence, CELL_DCH state allows us to concetrate on actual A-GPS performance requirements without using lots of time for signalling issues (e.g. reporting delays and assistance data delivery) in other states. Once the requirements for CELL_DCH state are ready we can continue with CEll_FACH state requirements.

[Ericsson]  

AGPS is mandatory from REL-5 on for all states. Based on that, performance requirements are also needed for all states. 
But after  concluding the requirements in Cell_DCH, it should be relatively easy to agree 
on requirements in the other connected states as well.

[Lucent Technologies]

There is no reason to limit the performance requirements only to CELL_DCH. According to R5 version of TS25.331 all test shall also be applicable for CELL_FACH, also. 

 
[Nortel] 

We agree that CELL_FACH should be considered also. What about XXX_PCH state for UEs supporting this capability ? 

[Qualcomm] 

RAN2 has previously indicated that such test case development be prioritised for CELL_DCH state and then for CELL_FACH state.  Also, CELL_DCH UE Positioning procedures are a bit more straightforward and probably more applicable for emergency call operations.  Complimentary work for CELL_FACH should proceed after development for CELL_DCH (note that many of the test case details will already be in common…).

[AWS]

A-GPS performance specification should not be RRC state dependent.

2.8
How do we define cold start? Is it necessary to define the cold start case? Can TTFF be considered as cold start? Is 32 seconds too long for a location response? For emergency service, the response time should be less than 30 seconds. 

 

[Mot] Response
In a normal UE implementation there is no hard reset of the GPS assistance data which would be required if 'cold start' criteria is used for repetitive tests . A hard reset would require special UE test software to remove all the stored GPS assistance data after each test. Repetitive tests are needed in order to specific a success rate for each test scenario. So we would need further discussion how we can configure / consider this  aspect if it is deemed to be important. 

 

In R4-030823 we have proposed two values of  response time, 16 sec and 32 sec to allow for different UE types. Motorola believe a 16 sec response time is not difficult to support, however we have seen some concerns raised by some parties.  Currently a response time which is specified for emergency services can be obtained  from FCC test guideline [ensures that the operators can report UE position to E911 calls within 30 seconds] so this sort of requirement can be addressed with the different performance types. 

[Nokia]  Since it is difficult to control radio environment and thereby to ensure that a UE can always detect enough satellites, which are also strong enough for reporting a position estimate in less than 30 seconds, we should use radio conditions, the accuracy of time assistance and receiver capabilities as a basis for defining the minimum A-GPS performance requirements and not a time requirement, which does not consider these basic side conditions.  Furthermore, there is no need to limit ourselves to response time requirement of 16 seconds and 32 seconds. R4-030823 proposed periodical reporting to be used in the test cases and even the current RRC signalling already supports reporting intervals of Integer(250, 500, 1000, 2000, 3000, 4000, 6000, 8000, 12000, 16000, 20000, 24000, 28000, 32000, 64000) ms.        
[Ericsson] 

We shall not define this terms again, since they are already well defined in NAVSTAR. However, we have to define exactly what we mean by the respons time we agree on.

[Lucent Technologies]

Since the "cold start" for a regular GPS receiver represents the situation that before it starts searching GPS signals, it has no knowledge about its position, its time, and any GPS related information, the "code start" for an AGPS-capable terminal should represent the status that before the terminal receives any AGPS assistance message from the network, it has no knowledge about its position, its time, and any GPS related information.

The time-to-first-fix (TTFF) time is defined only for "cold start" AGPS terminals. For UE-based terminals, TTFF equals the response time from the time it receives all required AGPS aiding messages to the time it sends out the positioning results. Similarly, for "UE-assisted AGPS terminals, TTFF is the response time from the time it receives all required AGPS aiding messages to the time it sends out the GPS pseudorange measurements.

Under the assumption that "Performance Testing" is carried out in lab environment and it allows one to have a full control for the testing equipments, including GPS simulator, SMLC, etc., we proposed the following way for the "cold start" testing:



-         Send all required AGPS data, except "AGPS reference time" and "AGPS reference position" to the terminal, after a mobile is turned on.



-         For the subsequent tests, the testing equipments should repeat the process of sending "AGPS reference time" and "AGPS reference position" to request mobile's position. The "AGPS reference time" and "AGPS reference position" will be different for each request. They will be adjusted following a predefined, random sequence. The adjusting range for the AGPS reference time should be controlled within the time range of the current NAV model to avoid repeat-sending of NAV model. But, the adjusting range of the reference position can be anywhere on the earth, if whole set of the NAV model for all SVs have been sent to the terminal. 

[Nortel] As soon as there is a clear definition of what is intended by "Cold Start" or "Max response time" included into the specification (see 2.6), it will be possible to agree on one or several values. We believe that , for the performance requirement point of view, this time should not include RRC signalling providing assistance data to the UE. Otherwise we will not add a requirement from a Layer 1 point of view (a response time to a request from the network) but from an application point of view which is totally different.  Our understanding is that the "max response time" should  reflect the time needed by the UE L1 to perform the measurements. 
  

      For the "Max Response Time", the starting point may be the reception, at the UE, of the RRC message (Measurement control) containing a reporting criteria other than "No Report".  (as proposed above) The ending point will be when the measurement is available at the UE side in the Measurement Report ( like others RAN4 measurements). Furthermore, as stated by Motorola, we also believe that 16 sec is a reasonable amount of time but other Ue implementations are to be considered also.

[Qualcomm] 

The key concern regarding cold-start is to make sure that all UEs under evaluation are operating with a common set of initial conditions for each test event so that we do indeed develop a common performance standard.  In addition, there is a related concern of making sure that UEs operating in power-on or continent-hop scenarios do not provide erroneous positioning information based upon assistance or positioning data maintained in the handset.

While a hard reset of a UE’s positioning related assistance/info may be the most direct means to ensure a reset of initial conditions between test events, we certainly realize possible practical limitations to accomplishing such a reset.  Perhaps a less direct, but more effective, way to ensure a refresh of initial conditions is to pursue a test methodology in which the simulator reference location and reference time changes significantly between each test event (note that the associated satellite arrangements would naturally change as well).  Such an approach could be supported by simply cycling through a few different combinations of reference location/time (for example, three sets:  location in Europe in 2004, location in Asia in 2005, location in the Americas in 2006).

With regard to the suitability of a 32 second reporting interval, this should not be too long for testing purposes.  We recommend 32 seconds for the sensitivity test when only approximate timing assistance (~2 sec) is provided.  For other tests involving higher signal levels, consecutive positioning requests, or better quality timing assistance it is appropriate to consider lesser reporting interval choices.

Note that with respect to emergency services in the U.S., the FCC OET-71 test guidelines simply mention that 30 seconds is an “acceptable” response time.  These guidelines do not seem to mandate any exact response time limit.  Please let us know if we have overlooked some sort of hard requirement on response time for 911.

[AWS]

Because emergency call is one the major application in US, the actual cold start time needs to be shorter than 30 seconds to guarantee that the timers won't time out. This should include the time duration between GMLC sending out location request and receiving the report. The specification can be expressed in terms of some level of successful completion below 100%.
2.9
Should conducted or radiated tests be specified? 
[Mot] Response          
In R4-030823 we propose the GPS signal is defined at the A-GPS connector of the UE. For UE(s) with an integral antenna only, a reference antenna with a gain of 0 dB is assumed. This approach is taken in TS25.101 for RF tests. 

[Ericsson] 

 We should do it as similar to current 25.101 as possible.  

2.10
How to address the requirement for consecutive location estimate, which is useful for tracking and navigation applications? 

[Mot] Response          
In R4-030823 we propose  the requirement for moving scenario and Periodic update should be included as part of the current work plan. Further work is needed in this area to define the performance requirements.     

 

[Lucent Technologies]

All UEs should support position update, or consecutive location estimate. For E911, finding the caller is a process, not a one-shot action. For commercial application, this is also useful. However, the UEs should store the GPS aiding information for consecutive location estimate. The UEs should request new GPS aiding information only when existing data are out-dated.   

[Nortel] 

It was discussed at the last RAN4 that this kind of consecutive fixes should be tested. my understanding is that we need to test 2 main configurations : 


    - one shot location estimate using a cold start (and several "one shot" location estimate e.g. to simulate a hop over continents)


    - consecutive location estimates.  (and in this case, we need to define what is the part of the assistance data which remains valid for the consecutive location estimates)

[Qualcomm] 

As you can see from our response to questions in section 2.1, we attempted to differentiate the “consecutive” location scenario from the “periodic” location scenario.  There may actually be three configurations to consider:

a) series of one-shot location requests in same location

b) series of one-shot location requests in vastly different locations (turn-off and continent-hop scenarios…)

c) single positioning request that results in series of periodic measurement reports in same location (same location could vary to some degree for moving scenario…) 

[AWS]

This is a requirement from operators in order to support navigation services. It could be in either of following cases: 1) continuous location request sent from network; 2) one location request from network with periodic measurement report. Should this be defined based on no new assistant data is required for consecutive reports? The time required for consecutive report with the same accuracy should be much shorter than cold start TTFF.
 

2.11
Besides E911's requirement, is any reason to have conformance classified with 67% probability? Is that a proper spec for minimum performance specification? 

[Mot] Response     
In R4-030823 we  had proposed two success rates; 67% and 95% .  Reducing this to to a one success rate could be beneficial , since it reduces the amount of repetitive tests needed for each test case.  So this could be a way forward

[Ericsson] 

There is a reference in RRC (section 8.6.7.19.1) stating a 67% requirement. Beside this, 95% and 67% are coming from FCC but are also used in 3GPP2. 
We are open to discuss the proper level for minimum performance requirements, which of course also impacts the number of tests.

 

[Lucent Technologies]

Expect to the FCC E-911 requirement, there are currently no other accuracy requirements in place. We are open to discuss the minimum performance requirement issue. 

[ Nortel ] 
For the FCC E911 requirement, it is sufficient to introduce in the specificaiton only one probability figure. However, we need to cover also cases for commercial application. One possible solution may be to have 2 different figures to cover configurations where accuracy and delay response time do not have the same importance. 

[Qualcomm] 

Single success rate approach reduces complexity.  We can consider 67% level.

[AWS]

We suggest removing the number of 67%. The number that FCC defined is based on real network deployment conditions, which includes both indoor and outdoor bad reception conditions. For minimum performance specification, there is no need to consider for it because the test cases use a set of simulated signals, which is already defined based on different operational scenarios. The uncertainty that FCC is targeting has already be considered when we define multiple test scenarios. This is why we prefer 95% is used.

3     Network timing reference
3.1 How many different network reference timings should be considered? Should the UE's estimate accuracy be enhanced for all UE classes when more accurate network reference timing is provided? Should inaccurate time reference be called coarse time reference?

[Mot] Response     
            In R4-030823 two timing references are proposed. These are +/- 2s and [+/- 5 us]. The [+/- 5 us] reference time is provided in brackets as this is not clear if this is supported in the current RRC specification and network vendor equipment.     Coarse timing reference is a better term for inaccurate time reference and could be a way forward. 

 

           Support of a more accurate network reference time [+/-5 us] is dependant on the specified performance requirements. It is not clear how this more accurate reference time is distributed across different type of implementation I.e. add on or plug-in GPS receiver where there is an additional  I/O interface delay - so it is difficult to mandate UE terminals should meets these requirements.

[Ericsson] 

            We shall consider two timings: Accurate and Non-Accurate assistance data. Both should be considered to be included in the minimum requirements. Accuracy is less of an issue than the sensitivity here. 

 

[Lucent Technologies]

It seems to be better to focus on reference timing accuracy of +/- 2seconds for UE Based AGPS for current needs. Need to study the AGPS performance degradation if +/- 2seconds accuracy cannot be guaranteed 100% due to unpredictable network delay.

[Qualcomm] 

Let us consider how many levels of network reference timings have already been specified or somehow assumed:

a) Default:  there seems to be some consensus that GPS timing assistance in the neighbourhood of ~2sec should be available (or is at least feasible) in most UMTS networks

*For UTRAN, the following GPS-UTRAN timing performance levels have been identified in TS 25.133

b) 20,000 UMTS chips =  approx 5.2ms
(enables GPS timestamp, bit-edge detection)

c) 20 UMTS chips        =  approx 5.2usec
(enables significantly reduced GPS searches)

d) reserved

At a minimum, we should consider the “default” timing level and the “20 chips” timing level.  For completeness, we could also identify performance reqs corresponding to the “20,000 chips” level as well.  However, it is unclear if the added benefits of establishing this “middle” requirement would be worth the added complexity to the specifications at this point.

***However, we feel strongly that we should not address the “20 chips” (~5.2usec) scenario until the UTRAN can clearly indicate the quality of this GPS/UTRAN timing relationship to the UE (currently UTRAN can only indicate if GPS timing quality is better than 10 milliseconds).  We believe that this timing quality ambiguity should be remedied via a R99 CR to 25.331.  Qualcomm plans to submit such a proposal for next RAN2/4 meeting so that we can progress with developing test requirements for this “20 chips” timing assistance scenario.

Regarding timing assistance quality and enhanced accuracy:

Although all of these factors are correlated to some degree, we believe that enhancements to network reference timing are more directly realized to the metrics of response time and/or sensitivity (and not so directly to location accuracy…).

Regarding the term “inaccurate” time reference, we feel that the most appropriate term to use is “approximate” time reference since this is most consistent with language employed throughout the specifications. 

[AWS]

If two reference timings are considered, the performance of a UE should be quantified under both of timing accuracies.

3.2
What is the Impact of FDD network clock to location estimate accuracy? How much improvement can be achieved with an accurate network clock in indoor environment? 
[Mot] Response . 

Any test scenario must also take into account the impact of Node B frequency accuracy. In R4-030823 we propose in the all test cases, the mid range carrier frequency is used for the UTRA operating band. In this case the frequency error of the FDD Node B system simulator should be set to [+/- 0.025] PPM with respect to the GPS carrier frequency

 

                It is possible that +/- 5 us timing  can be used to improve the GPS response time or sensitivity,  however this depends on the UE implementation.  To provide this time [+/- 5 us} will require some form of LMU at each Node B  

[Ericsson] 

There are two issues, network clock frequency accuracy and timing accuracy relative to the GPS clock. Both are important for the UE performance, especially for the TTFF. The performance gain from the timing accuracy is given by the Accurate and Non-accurate timing testcases.  

[Nortel] 

Why having another figure than the one specified in 25.104 ?  6.3.1 Minimum requirement "The modulated carrier frequency of the BS shall be accurate to within ± 0.05 ppm observed over a period of one timeslot."

[AWS]

Standardized Node-B frequency error specified in existing specs should be used. Any advantage to tight it up to +/- 0.025ppm?

3.3
What is the Impact of FDD network clock in terms of propagation delay? 

[Mot] 
In R4-030823 we propose the location of the serving Node B is assumed to not more than 3 km from the location of the terminal.  

[AWS] 

What is the location accuracy impact if a UE is more than 3 km away from Node-B? As a minimum performance specification, it should be applicable to the most applicable cell radians, which should include both urban and rural areas. 

