3GPP TSG RAN WG4 (Radio) Ad-Hoc #1 Meeting
R4-100007
Sophia Antipolis, France, 18 – 22 January 2010
Agenda Item:
2.9
Source: 
Alcatel-Lucent, Qualcomm Europe, Spirent Communications
Title: 
Text proposal for Annex B of TS 36.171
Document for:
Approval
1.
Introduction
During RAN4#53, the skeleton for TS on A-GNSS performance requirements for LTE [1] and the text proposal on A-GPS performance requirements for LTE [2] were approved. RAN2 have now completed the specification of the LTE Positioning Protocol (LPP) as of RAN2#68 [3], with TS 36.355 submitted for approval to RAN#46 [4].
In this paper, we provide a text proposal for Annex B of TS 36.171 V0.1.0 [5] based on the existing contents in TS 25.171 [6], together with the necessary additions to cover other GNSSs and the case where multiple GNSSs are supported. These additions have been taken from the latest version of TS 45.005 [7]. Note that the main changes in Annex B compared to [6] are to align the IE names with those specified in [4] and the additions taken from [7].
For the IE GNSS-ReferenceTimeForOneCell referenceTimeUnc in Table B.2, the value ‘24’ is used because applying the formula specified in section 6.5.2.2 of [4], i.e. C*(((1+x)K)-1) with C = 0.5 and x = 0.14, using K = 24 results in a Value of uncertainty of 11.11 s, which is the nearest uncertainty value to (10 s.
2.
Text Proposal
<Start of change>
Annex B (normative):
Test conditions

B.1
General

This annex specifies the additional parameters that are needed for the test cases specified in clauses 5 and 6 and applies to all tests unless otherwise stated.

B.1.1
Parameter values
Additionally, amongst all the listed parameters (see annex E), the following values for some important parameters are to be used in the LPP Request Location Information message.

Table B.1: Parameter values
	Information element
	Value - TTFF tests (except nominal accuracy test)
	Value - TTFF tests (nominal accuracy test)
	Value - Periodic tests

	periodicalReporting
	Not present
	Not present
	Present

	reportingAmount
	N/A
	N/A
	Infinite (see note)

	reportingInterval
	N/A
	N/A
	2 (seconds)

	horizontalAccuracy
	51.2 (m)
	16 (m)
	51.2 (m)

	responseTime
	20 (seconds)
	20 (seconds)
	Not present

	NOTE:
Infinite means during the complete test time.


In the Sensitivity test case with Fine Time Assistance, the following parameter values are used.

Table B.2: Parameters for Fine Time Assistance test

	Information element
	Value

	NetworkTime frameDrift
	0

	GNSS-ReferenceTimeForOneCell referenceTimeUnc
	11.11 (s)


B.1.2
Time assistance

For every Test Instance in each TTFF test case, the IE gnss-TimeOfDay shall have a random offset, relative to GNSS system time, within the error range of Coarse Time Assistance defined in the test case. This offset value shall have a uniform random distribution.

In addition, for every Fine Time Assistance Test Instance the IE networkTime shall have a random offset, relative to the true value of the relationship between the two time references, within the error range of Fine Time Assistance defined in the test case. This offset value shall have a uniform random distribution.

For the Moving Scenario and Periodic Update Test Case the IE gnss-TimeOfDay shall be set to the nominal value.

B.1.3
GNSS Reference Time

For every Test Instance in each TTFF test case, the GNSS 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.

B.1.4
Reference and UE locations

There is no limitation on the selection of the reference location, consistent with achieving the required HDOP for the Test Case. For each test instance the reference location shall change sufficiently such that the UE shall have to use the new assistance data. 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 m to 500 m above WGS‑84 reference ellipsoid. These values shall have uniform random distributions.
For test cases which include satellites from regional systems, such as QZSS and SBAS, the reference location shall be selected within the defined coverage area of the systems.
B.1.5
Satellite constellation and assistance data

B.1.5.1
UE supports A-GPS L1 C/A only

In the case of test cases in clause 5 (UE supports A-GPS L1 C/A only), the GPS 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 5 degrees 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 satellites in this sub-set shall all be above 15 degrees elevation with respect to the UE. 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.

B.1.5.2
UE supports other A-GNSSs 
In the case of test cases in clause 6 (UE supports other GNSSs), the satellite constellation shall consist of 24 satellites for GLONASS; 27 satellites for GPS, Modernized GPS and Galileo; 3 satellites for QZSS; and 2 satellites for SBAS. Almanac assistance data shall be available for all these satellites. At least 7 of the satellites per GPS, Modernized GPS, Galileo or GLONASS constellation shall be visible to the MS (that is, above 15 degrees elevation with respect to the MS). At least 1 of the satellites for QZSS shall be within 15 degrees of zenith; and at least 1 of the satellites for SBAS shall be visible to the MS.  All other satellite specific assistance data shall be available for all visible satellites.  In each test, signals are generated for only 6 satellites (or 7 if SBAS is included). The HDOP for the test shall be calculated using these satellites. The simulated satellites for GPS, Modernized GPS, Galileo and GLONASS shall be randomly selected from the visible satellites for each constellation.

B.1.6
Atmospheric delays

Typical Ionospheric and Tropospheric delays shall be simulated and the corresponding values inserted into the GNSS-Ionospheric Model IE.

B.1.7
Sensors
The minimum performances shall be met without the use of any data coming from sensors that can aid the positioning.
B.1.8
Information elements

The information elements that are available to the UE in all the test cases are listed in annex E.

B.1.9
GNSS signals

The GNSS signal is defined at the A-GNSS antenna connector of the UE. For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed.

B.1.10
RESET UE POSITIONING STORED INFORMATION Message 

In order to ensure each Test Instance in each TTFF test is performed under Time to First Fix (TTFF) conditions, a dedicated test signal (RESET UE POSITIONING STORED INFORMATION) defined in TS 36.509 [11] clause 6.9 shall be used.

When the UE receives the 'RESET UE POSITIONING STORED INFORMATION' signal, with the IE UE POSITIONING TECHNOLOGY set to AGNSS it shall:

-
discard any internally stored GNSS reference time,  reference location, and any other aiding data obtained  or derived during the previous test instance (e.g. expected ranges and Doppler);

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

-
calculate the position or perform GNSS measurements using the 'new' reference time or reference location or other information.

B.1.11
GNSS System Time Offsets

If more than one GNSS is used in a test, the accuracy of the GNSS-GNSS Time Offsets used at the system simulator shall be better than 3 ns.

<End of change>
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