3GPP TSG RAN WG4 Meeting #32

         


R4-040411
Prague, Czech Republic, 16th - 20th August 2004
Source: 
Spirent

Title: 
25.171 Section 4, Annex B2 and related changes

Agenda Item:
6.2

Document for:
Discussion
Attached:
R4-040411_Draft CR.doc
1 Introduction

We have been reviewing Section 4 and Annex B2 to ensure that the Test Conditions are clear and unambiguous. Some decisions and clarifications are still needed. This document summarises the main ones of these for further discussion. A draft CR is appended to this paper with proposed changes. Spirent will then prepare a final CR based on the outcome of the discussions.
2 Discussion

 1. Title of paragraph B.2 
This currently says Test Conditions for CELL_DCH. We cannot see anything that applies only to CELL_DCH. Therefore we propose this title should just say: Test Conditions. Any UE state-specific conditions can be added in B.3, B.4 etc.
 

2. Time Assistance
The current paragraph reads as follows:
 

The GPS reference time from the SMLC when it arrives at the UE should have a uniform random distribution relative to the true GPS system time as defined to the GPS simulator for each test scenario. For coarse time, GPS-TOW shall be randomly selected within [+/- 2] seconds of the true GPS system time as measured by the beginning of System Frame of the message containing reference time. For Fine time, GPS-TOW shall be randomly selected within [+/- 10] microseconds of the true GPS system time as measured by GPS timing of cell frames relationship in the message.

Editorial changes:
 


We propose to move the two definitions of applicability (both starting with the words "as measured 
....") in this paragraph to the definitions of Time Assistance in Section 4.4 earlier in the document as 
that is where all definitions should be stated.

For Fine Time Assistance, the GPS TOW ms IE has a resolution of 1ms and therefore the IE that will 
be "randomly selected" will be the UTRAN GPS timing of cell frames IE. 
 


 The values of +/-[2] seconds and [10] microseconds should not be referred to directly here, rather 
they should be referred to the values in Section 4.4 so that they are always linked
 

Questions:
 


a). We assume that it is the intention to randomly select a new value within the [+/-2] seconds and 
the [+/-]10 microseconds for every test instance, rather than just once per test case? If this is so then 
this needs to be indicated in this paragraph.


b). It should be noted that using random values will mean that the extreme values of +[2] seconds 
and -[2] seconds will not be tested very often. Do we really intend this, or would it be better to test 
just at the extreme values (and also perhaps at the nominal value)?

c). For the non-TTFF test case(s) do we want the values to be varied? We assume not.

d). We assume that even for the Fine Time Assistance cases the "coarse time" parameter GPS 
TOW ms should still be varied within the +/-[2] seconds?

 

We therefore propose this paragraph will now read:
 

B.2.1 Time Assistance
For every Test Instance in each TTFF test case, the IE GPS TOW ms shall have a random offset, relative to the true value, within the allowed uncertainty of Coarse Time Assistance defined in Section 4.4.  This offset value shall have a uniform random distribution. 
In addition, for every Fine Time Assistance Test Instance the IE UTRAN GPS timing of cell frames shall have a random offset, relative to the true value, within the allowed uncertainty of Fine Time Assistance defined in Section 4.4.  This offset value shall have a uniform random distribution. 
For non-TTFF Test Case(s) the IE values shall be set to the nominal values.
 

3. GPS Time.
There is currently no reference in 25.171 to "jumping" GPS time as proposed in R4-040127. There are clearly two alternatives: 

Option 1: Don’t jump time. The only real reason to jump time is to ensure the UE is not “cheating” on the RESET command. This issue has been briefly discussed in T1 and T1 has suggested that they should write a specific test to ensure the RESET command is correctly actioned in the UE. This would mean all the other tests could be implemented with the secure knowledge that the UE is correctly resetting.

Option 2: Jump time either forwards or backwards. Assuming that we do want to jump GPS time between Test Instances then we propose the following additional section:
 

B.2.2 GPS Reference time

For every Test Instance in each TTFF test case, the GPS reference time shall be [advanced] so that, at the time the fix is made, it is at least [2] minutes [later] than the previous fix.

 

Note that we could jump back in time instead. This would be an additional way of ensuring the UE is not "cheating" on the RESET AGPS command as we assume a UE is normally unlikely to be able to cater for time going backwards. 

 

4. Location
The current paragraph reads:
 

The reference location shall be selected so that it is no more than [3] km from the location of the terminal. The uncertainty of the semi-major axis is [3] km. The uncertainty of the semi-minor axis is [3] km. The orientation of major axis is 0 degrees. The uncertainty of the altitude information should be within +/- [500] m. Altitude could vary between [0 - 1000] m above WGS-84 reference ellipsoid. The confidence factor is [68] %.

Editorial changes:

We need to remove the "should" and "could" from the paragraph.
 

Questions:

a). For every Test Instance, what  is the intention for the location of the Reference Location and the 
Terminal? There are a number of possibilities:
 

  
1. Keep Ref Location fixed 

2. Jump the Reference Location by [30] km (as proposed in R4-040127)
and for the terminal:


3. Keep Terminal location fixed at a given position [3] km from Reference location

4. Jump Terminal location randomly round the perimeter of a circle [3] km from Ref location

5. Jump terminal randomly anywhere within a [3] km circle round the Ref location 

 

Again assuming we have the RESET AGPS STORED INFORMATION command and assuming the Terminals do not "cheat", then we can see no advantage in jumping the reference location. We therefore propose number 1. If we want to test the terminal is not "cheating" then we can devise a single test to check that as discussed above.
 

For the terminal, in order to test the worst-case, it would be sensible to pick number 4. However, to keep in line with the methodology for Time Assistance, we would propose number 5.
 


b). Are we going to fix the Terminal's altitude for each Test Instance, or also make it random? If we 
continue to follow the same test methodology, then we would also make it random.
 

So we propose the following new paragraph:
 

B.2.3 Location

The reference location shall be fixed, consistent with achieving the required HDOP for the Test Case. The uncertainty of the semi-major axis is [3] km. The uncertainty of the semi-minor axis is [3] km. The orientation of major axis is 0 degrees. The uncertainty of the altitude information is [500] m.  The confidence factor is [68] %.

For every Test Instance in each TTFF test case, the UE location shall be randomly selected to be within [3] km of the Reference Location. The Altitude of the UE shall be randomly selected between [0 - 1000] m above WGS-84 reference ellipsoid. These values shall have uniform random distributions.
 
5. Satellite Constellation
 

The current text reads:

The satellite constellation t.b.d. consists of [t.b.d.] satellites. All of the [t.b.d.] satellites are visible for the UE (i.e. above the horizon) and assistance data is given for [t.b.d.] satellites. In the actual test only a sub-set of these [t.b.d.] satellites are generated.
We propose including the use of a full constellation of 24 satellites (we cannot see any reason not to do this although it only affects the Almanac). 
We propose clarifying the visible satellites, the ones for which assistance data is available and which assistance data is to be available. The number 9 seems to be generally accepted so the square brackets have been removed.
We propose to clarify the calculation of HDOP.

We also propose some editorial changes.
 
So we propose the following new paragraph:

 

B.2.4 Satellite Constellation

The satellite constellation shall consist of 24 satellites. Almanac assistance data shall be available for all these 24 satellites. At least 9 of the satellites shall be visible to the UE (that is above 15 degree elevation with respect to the UE).  Other assistance data shall be available for 9 of these visible satellites. In each test, signals are generated for only a sub-set of these satellites for which other assistance data is available. The number of satellites in this sub-set is specified in the test. The HDOP for the test shall be calculated using this sub-set of satellites. The selection of satellites for this sub-set shall be random and consistent with achieving the required HDOP for the test. 


 6. Atmospheric delays
 

There is currently no reference to atmospheric delays in Annex B. We believe there should be.
 

There are two different cases we need to consider:
 

a) For UE Based handsets we need to consider both Ionospheric and Tropospheric delays.
For Ionospheric delays we propose that these delays are modelled in the Tests cases. The values used can be left for T1 to supply, or Spirent will suggest some suitable values to use. 
For Tropospheric delays we need to understand if UEs will normally apply some compensation as there is no method of signalling a model for these delays to the UE. If, as we assume, UEs generally will apply some compensation, then we should model it in the test cases. We propose that we use the STANAG model for this (or we can leave it to T1 to decide on the model)
 

b) For UE Assisted handsets we assume the UE will not apply any atmospheric delay compensation. 
Therefore we propose that no delays are simulated in these Test Cases as there is no value in adding delays into the GPS simulation and then removing them again in the position estimate calculation. If this is agreed then all references to atmospheric delays should be removed from the Annex F "Converting UE-Assisted Measurement reports into position estimates".
 

We therefore propose the following:
 

B.2.5 Atmospheric delays

In the case of UE based measurements typical Ionospheric and Tropospheric delays shall be simulated and the corresponding values inserted into the Ionospheric Model IEs. 
In the case of UE assisted measurements no Ionospheric or Tropospheric delays shall be simulated.
 

7. Frequency and frequency error:
 

Question: Do we need to test the extreme values of frequency error? Could we just do it in one test? If we do it in just one test (Sensitivity?) should we test both extremes?
We also propose some editorial changes.
 

 
We therefore propose the following:
B.2.6 Frequency and Frequency Error

In all Test Cases the UTRA frequency used shall be the mid range for the UTRA operating band.  Where specified in the [Sensitivity] Test case the UTRA frequency with respect to the GPS carrier frequency shall be offset by [+0.025] PPM and then the test case repeated with it offset by [-0.025] PPM. All other test cases shall have zero offset.
 

Note that Aeroflex has proposed that the frequency error introduced should be +/- 0.1 ppm, i.e. the maximum error for a (Medium Range or Local Area) base station as specified in 25.104 Section 6.3.1.

 
 

8. HDOP

 

We propose to move this information to the Definitions and Abbreviations Section 3.
 

9. Max response Time and some text in the RESET AGPS STORED INFORMATION paragraph.
 

We propose to delete this information as it is duplicated in Section 4.3
10. RESET AGPS STORED INFORMATION:

The current paragraph reads as follows: 

The test suite will indicate to the UE (for each test instance) that no reference time and

 reference location are to be re-used. This is done through a dedicated test signal (RESET AGPS STORED INFORMATION). When the UE receives the ‘RESET AGPS STORED INFORMATION’ signal, it shall:

-disregard any internally stored GPS reference time,  reference location, and any other aiding data obtained during the previous test instance (e.g. expected ranges and Doppler)

-accept the subsequent reference time and reference location information, as in a TTFF condition

-calculate the position using the ‘new’ reference time and reference location information and the internally stored navigation and ionosphere models
In an LS from T1 to RAN2, T1 has requested that this test signal be named RESET LCS STORED INFORMATION to allow for future uses with other LCS technologies.

The existing text implies that the Navigation Model and the Ionosphere model are not discarded. We have assumed that this is the intention and have clarified this. We also assumed that the Almanac (if used) can also be retained. We have attempted to clarify that any data derived from the previous test instance should be discarded.

We therefore propose the following:

B.2.9 RESET LCS STORED INFORMATION Message

In order to ensure each Test Instance is performed under Time to First Fix (TTFF) conditions, a dedicated test signal (RESET LCS STORED INFORMATION) shall be used. 

When the UE receives the ‘RESET LCS STORED INFORMATION’ signal, with the IE TYPE set to AGPS it shall:

-discard any internally stored GPS reference time,  reference location, and any other aiding data obtained or derived during the previous test instance (e.g. expected ranges and Doppler). If used, Almanac, Navigation and Ionosphere models can be retained

-accept or request a new set of reference time and reference location or other required information, as in a TTFF condition

-calculate the position using the ‘new’ reference time and reference location or other information and, if used, the internally stored Almanac, navigation and ionosphere models
 

 

 

3 Conclusions

A draft CR is appended with the proposed changes and Spirent will prepare a final CR based on the consensus reached on the above issues.
