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1 Introduction

In reviewing the measurements and signalling for UE positioning, several inconsistencies were found between the mapping provided in 25.133 and what was expected by the signalling in 25.331.  In particular, this was true for the UE Rx-Tx time difference type 2 measurement where the current mapping defined in 25.133 uses 8194 levels, requiring 14 bits, versus the 8192 levels or 13 bits defined in 25.331.  Similarly, there is a difference between the way the mapping is defined for the UE and UTRAN GPS timing of cell frames for UE positioning and what the signalling in 25.331 was expecting.  The issues are outlined in this paper and two accompanying CRs [4],[6] provide the necessary corrections for 25.133.

2 UE Rx-Tx Time Difference Type 2

The mapping of the UE Rx-Tx time difference type 2 in 25.133 [1],[3] is as given below, with 8194 levels present.  This will require 14 bits in the signalling message to accommodate the given number of levels.  By contrast, 25.331 [2] defines the mapping to have 8192 levels requiring 13 bits for the information element in the signalling message.  This occurs both in the definition of the information element (Section 10.3.7.84, see Table 2 below) and in the ASN.1 code (Section 11.3).  

Table 1:   Current mapping in 25.133 for the UE Rx-Tx time difference type 2 measurement.

	Reported value
	Measured quantity value
	Unit

	RX-TX_TIME _0000
	UE Rx-Tx Time difference type 2 < 768.000
	Chip

	RX-TX_TIME _0001
	768.000 ( UE Rx-Tx Time difference type 2 < 768.0625
	Chip

	RX-TX_TIME _0002
	768.0625 ( UE Rx-Tx Time difference type 2 < 768.1250
	Chip

	RX-TX_TIME _0003
	768.1250 ( UE Rx-Tx Time difference type 2 < 768.1875
	Chip

	…
	…
	…

	RX-TX_TIME _8190
	1279.8125 ( UE Rx-Tx Time difference type 2 < 1279.8750
	Chip

	RX-TX_TIME _8191
	1279.8750 ( UE Rx-Tx Time difference type 2 < 1279.9375
	Chip

	RX-TX_TIME _8192
	1279.9375 ( UE Rx-Tx Time difference type 2 < 1280.0000
	Chip

	RX-TX_TIME _8193
	1280.0000 ( UE Rx-Tx Time difference type 2 
	Chip


Table 2: Information Element definition in 25.331 for UE Rx-Tx time difference type 2.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	UE Rx-Tx time difference type 2
	MP
	
	Real(768.0..

1279.9375 by step of 0.0625)
	Resolution of 1/16 of a chip.


The addition of the two extra levels in the mapping within 25.133 does not seem to justify the addition of an extra bit within the messaging. Thus the suggestion here is to align 25.133 with 25.331 and reduce the number of levels in the mapping.  

There are two possible options for reducing the number of levels in the mapping to arrive at 8192 values: one is to remove two levels from the top of the curent mapping; the other is to remove one level from the bottom and one level from the top of the current mapping. These two options are shown below in Table 3 and Table 4.   We have proposed a CR in [4] for Option 1 as this would cause the least disruption with respect to the current mapping in 25.133, although Option 2 is also viable.

Table 3: Option 1 for correcting the UE Rx-Tx time difference type 2 measurement.
	Reported value
	Measured quantity value
	Unit

	RX-TX_TIME _0000
	UE Rx-Tx Time difference type 2 < 768.000
	chip

	RX-TX_TIME _0001
	768.000 ( UE Rx-Tx Time difference type 2 < 768.0625
	chip

	RX-TX_TIME _0002
	768.0625 ( UE Rx-Tx Time difference type 2 < 768.1250
	chip

	RX-TX_TIME _0003
	768.1250 ( UE Rx-Tx Time difference type 2 < 768.1875
	chip

	…
	…
	…

	RX-TX_TIME _8189
	1279.7500 ( UE Rx-Tx Time difference type 2 < 1279.8125
	chip

	RX-TX_TIME _8190
	1279.8125 ( UE Rx-Tx Time difference type 2 < 1279.8750
	chip

	RX-TX_TIME _8191
	1279.8750 ( UE Rx-Tx Time difference type 2 
	chip


Table 4: Option 2 for correcting the UE Rx-Tx time difference type 2 measurement.

	Reported value
	Measured quantity value
	Unit

	RX-TX_TIME _0000
	UE Rx-Tx Time difference type 2 < 768. 0625
	chip

	RX-TX_TIME _0001
	768.0625 ( UE Rx-Tx Time difference type 2 < 768.1250
	chip

	RX-TX_TIME _0002
	768.1250 ( UE Rx-Tx Time difference type 2 < 768.1875
	chip

	RX-TX_TIME _0003
	768.1875 ( UE Rx-Tx Time difference type 2 < 768.2500
	chip

	…
	…
	…

	RX-TX_TIME _8189
	1279.8125 ( UE Rx-Tx Time difference type 2 < 1279.8750
	chip

	RX-TX_TIME _8190
	1279.8750 ( UE Rx-Tx Time difference type 2 < 1279.9375
	chip

	RX-TX_TIME _8191
	1279.9375 ( UE Rx-Tx Time difference type 2 
	chip


3 UE/UTRAN GPS Timing of Cell Frames for UE Positioning

At RAN4#16 in Vienna, a Release 4 CR [5] was approved to correct the mapping of the UE and UTRAN GPS timing of cell frames measurements.  It was stated at that time that a correction was not proposed for Release 99 because of the impact on the signalling and ASN.1 in 25.331.  

A review of 25.331 has shown that in fact there is a misalignment between the expected signalling and the mapping in 25.133.  In particular, as illustrated in Table 7, the “UE positioning GPS measured results” information element expects the UE GPS timing of cell frames measurement to be returned in two components: one is the GPS Time of Week with a resolution of one milliseconds and the second is a GPS Time of Week remainder that improves the resolution to one microseconds.  This contrasts sharply with 25.133 where a linear mapping is given with a resolution in terms of fractions of a chip.

Table 5:  Incorrect mapping of the UE GPS timing of cell frames measurement 
remaining in 25.133 Release 1999 [1]

	Reported value
	Measured quantity value
	Unit

	GPS_TIME_00000000000000
	UE GPS timing of Cell Frames for UE positioning < 0.0625
	chip

	GPS_TIME_00000000000001
	0.0625 ( UE GPS timing of Cell Frames for UE positioning < 0.1250
	chip

	GPS_TIME_00000000000002
	0.1250 ( UE GPS timing of Cell Frames for UE positioning < 0.1875
	chip

	...
	...
	...

	GPS_TIME_37109759999997
	2319359999999.8125 ( UE GPS timing of Cell Frames for UE positioning < 2319359999999.8750
	chip

	GPS_TIME_37109759999998
	2319359999999.8750 ( UE GPS timing of Cell Frames for UE positioning < 2319359999999.9375
	chip

	GPS_TIME_37109759999999
	2319359999999.9375 ( UE GPS timing of Cell Frames for UE positioning < 2319360000000.0000
	chip


Table 6: Corrected mapping of the UE GPS timing of cell frames measurement 
in 25.133 Release 4 [3].

	Reported value
	Measured quantity value
	Unit

	GPS_TIME_00000000000000
	UE GPS timing of Cell Frames for UE positioning < 0.0625
	chip

	GPS_TIME_00000000000001
	0.0625 ( UE GPS timing of Cell Frames for UE positioning < 0.1250
	chip

	GPS_TIME_00000000000002
	0.1250 ( UE GPS timing of Cell Frames for UE positioning < 0.1875
	chip

	...
	...
	...

	GPS_TIME_3715891199997
	2322431999999.8125 ( UE GPS timing of Cell Frames for UE positioning < 2322431999999.8750
	chip

	GPS_TIME_37158911999998
	2322431999999.8750 ( UE GPS timing of Cell Frames for UE positioning < 2322431999999.9375
	chip

	GPS_TIME_37158911999999
	2322431999999.9375 ( UE GPS timing of Cell Frames for UE positioning < 2322432000000.0000
	chip


Table 7: Extract from UE positioning GPS measured results (Section 10.3.7.93 of [2]).

	Reference SFN
	OP
	
	Integer(0..4095)
	The SFN for which the location is valid

	GPS TOW msec
	MP
	
	Integer(0..6.048*108-1)
	GPS Time of Week in milliseconds (rounded down to the nearest millisecond unit). This time is the GPS TOW measured by the UE. If the Reference SFN field is present it is the ms flank closest to the beginning of that frame.

GPS Time of Week in microseconds = 1000 * GPS TOW msec + GPS TOW rem usec

	GPS TOW rem usec
	OP
	
	Integer(0..999)
	GPS Time of Week in microseconds MOD 1000.


A CR is in preparation for the next RAN2 meeting to align the signalling in Release 99 and Release 4 versions of 25.331 to the linear mapping used in 25.133.   Thus it seems appropriate at this time to also correct the mapping in the Release 99 version of 25.133 [1].  This is also in line with the general understanding within RAN2 that Release 99 should contain the complete measurements and RRC signalling to support UE positioning while the Iub/Iur signalling will be part of Release 4.  The correction is needed both for the UE and the UTRAN measurements as the UTRAN GPS timing of cell frames is a quantity sent to the UE as part of the assistance data for a UE-based position calculation.  A CR is provided in [6].
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