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1 Introduction

In an LS from RAN WG2 to RAN WG4 (R2-001540), RAN WG2 seeks guidance regarding LCS-relevant time measurement granularity and accuracy. This document proposes to increase the granularity of time measurements that can be used for LCS. This document was already presented at the RRM ad-hoc meeting in Heathrow, where the ad-hoc group approved it.

2 Discussion

TS25.133v3.2.0 and the proposed restructured version of it contain some time measurements that can be used for LCS. These measurements are

· SFN-SFN observed time difference type 2 (UE)

· UE Rx-Tx time difference

· UE GPS Timing of Cell Frames for LCS

· Round trip time (UTRAN)

· UTRAN GPS Timing of Cell Frames for LCS

The granularity in the measurement report mapping for these measurements is 0.125 chips for the GPS-based measurements and 0.25 chips for the other listed measurements. These granularity values seem to be rather coarse and may not be sufficient for equipment reaching measurement accuracy values higher than the required accuracy. Therefore, LCS accuracy could eventually be limited by the granularity used in the measurement report mapping. This situation could easily be improved by increasing the granularity values used for LCS-relevant time measurements, e.g. to 1/16 chip. Such an increase of granularity requires only a few (i.e. one or two) additional bits in signalling. Compared to the total amount of information signalled per time measurement report, which is in the order of one hundred bytes, the increase in signalling load is negligible. Therefore it is proposed to increase the granularity of LCS-relevant time measurements to 0.0625 chips for all above-mentioned time measurements.

3 Conclusion 

In order to enable the use of equipment supporting high-resolution LCS an increase of the measurement granularity to 0.0625 chips is proposed for all LCS-relevant time measurements according to the attached CR as it was agreed at the RRM ad-hoc meeting in Heathrow.
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8.1.10
SFN-SFN observed time difference

8.1.10.1
SFN-SFN observed time difference type 1

Note: 
This measurement is for identifying time difference between two cells.

8.1.10.1.1
Measurement requirement 

The measurement period in CELL_DCH state is [150 ms], and in CELL_FACH state [600 ms].

The test paremeters are defined in section 8.1.1. During the test the timing difference between Cell 1 and 2 can be set to value from 0…9830399 chips.

Table 8-22: Range 2

Parameter
Value
Accuracy

SFN-SFN observed time difference type1
Chip period
( 1 

8.1.10.1.2
SFN_SFN observed time difference type 1 measurement report mapping

The reporting range is for SFN-SFN observed time difference type 1 is from 0 ... 9830400 chip.

In table 8-23 the mapping of measured quantity is defined. The range in the signalling may be larger than guaranteed accuracy range.

Table 8-23

Reported value
Measured quantity value
Unit

T1_SFN-SFN_TIME _0000000
0 ( Time difference ( 1
chip

T1_SFN-SFN_TIME _0000001
1 (  Time difference < 2
chip

T1_SFN-SFN_TIME _0000002
2 ( Time difference < 3
chip

…
…
…

T1_SFN-SFN_TIME _9830397
9830397 ( Time difference < 9830398
chip

T1_SFN-SFN_TIME _9830398
9830398 ( Time difference < 980399
chip

T1_SFN-SFN_TIME _9830399
9830399 ( Time difference ( 9830400
chip

8.1.10.2
SFN-SFN observed time difference type 2

Note: 
This measurement is for location service purposes to identify time difference between two cells. It is optional for terminal to support a subset of LCS methods.

Note:
Requirement on the UE shall be reconsidered when the state of the art technology progress.

8.1.10.2.1
Test parameters 

The test scenario is defined in section 8.1.1. During the test the time difference between Cell 1 and 2 can be set to value from –1279.75 to 1280 chips. 

8.1.10.2.1.1
Test parameters for IPDL pattern

In table 8-24 shows the idle period parameters. 

Table 8-24

Parameter
Unit
Cell 1
Cell 2

IP_Status
-
continous
continous

IP_Spacing
Frames
[10]
[10]

IP_Lenght
Symbols
10
10

IP_Offset
frame
NA
NA

Seed
integer
[13]
[4]

Burst_Start

NA
NA

Burst_Length

NA
NA

Burst_Freq

NA
NA

Note
The total signal Io will change only downwards during BS transmission gap.

8.1.10.2.2
Intra frequency measurement requirement accuracy without IPDL period active

The measurement period in CELL_DCH state is [150 ms], and in CELL_FACH state [600 ms].

Table 8-25: Range 2

Parameter
Value
Accuracy

SFN-SFN observed time difference type2
Chip period
( 0.5 

8.1.10.2.3
Intra frequency measurement requirement accuracy with IPDL period active

The measurement period in CELL_DCH stage is [600 ms], and in CELL_FACH stage [600 ms].

Table 8-26: Range 2

Parameter
Value
Accuracy

SFN-SFN observed time difference type 2
Chip period
( 0.5 

8.1.10.2.4
Inter frequency measurement requirement accuracy

The measurement period in CELL_DCH state is [150 ms], and in CELL_FACH state [600 ms].

Table 8-27: Range 2

Parameter
Value
Accuracy

SFN-SFN observed time difference type 2
Chip period
( 1  

8.1.10.2.5
SFN-SFN observed time difference type 2 measurement report mapping

The reporting range is for SFN-SFN observed time difference type 2 is from  –1280 ... +1280 chip.

In table 8-28 the mapping of measured quantity is defined. The range in the signalling may be larger than guaranteed accuracy range.

Table 8-28

Reported value
Measured quantity value
Unit

T2_SFN-SFN_TIME _00000
 Time difference < -1280.0000  
chip

T2_SFN-SFN_TIME _00001
 -1280.0000 ( Time difference < -1279.9375
chip

T2_SFN-SFN_TIME _00002
 -1279.9375 ( Time difference < -1279.8750
chip

…
…
…

T2_SFN-SFN_TIME _40959
 1279.8750 ( Time difference < 1279.9375 
chip

T2_SFN-SFN_TIME _40960
 1279.9375 ( Time difference < 1280.0000 
chip

T2_SFN-SFN_TIME _40961
 1280.0000 ( Time difference 
chip

8.1.11
UE Rx-Tx time difference

Note: 
This measurement is used for call set up purposes to compensate propagation delay of DL and UL. 

The UE shall adjust the transmission initial time based on measurement result. See also the detailed requirement for UE TX timing is in the subclause 7.3. This is intra frequency measurement. The test scenario is defined in section 8.1.1 in table 8-1 and notes 1-4.

The measurement period in CELL_DCH state is [100 ms]

8.1.11.1
Measurement requirement

Table 8-29: Range 2

Parameter
Value
Accuracy

UE RX-TX time difference
Chip period
( 1.5  

8.1.11.2
UE Rx-Tx time difference measurement report mapping

The reporting range is for UE Rx-Tx time difference is from 876 ... 1172 chip.

In table 8-30 the mapping of measured quantity is defined. The range in the signalling may be larger than guaranteed accuracy range.

Table 8-30

Reported value
Measured quantity value
Unit

RX-TX_TIME _0000
UE Rx-Tx Time difference < 876.0000
chip

RX-TX_TIME _0001
876.0000 ( UE Rx-Tx Time difference < 876.0625
chip

RX-TX_TIME _0002
876.0625 ( UE Rx-Tx Time difference < 876.1250
chip

RX-TX_TIME _0003
876.1250 ( UE Rx-Tx Time difference < 876.1875
chip

…
…
…

RX-TX_TIME _4734
1171.8125 ( UE Rx-Tx Time difference < 1171.8750
chip

RX-TX_TIME _4735
1171.8750 ( UE Rx-Tx Time difference < 1171.9375
chip

RX-TX_TIME _4736
1171.9375 ( UE Rx-Tx Time difference ( 1172.0000
chip

RX-TX_TIME _4737
1172.0000 ( UE Rx-Tx Time difference 
chip

8.1.15
UE GPS Timing of Cell Frames for LCS

For terminals supporting this capability:

Requirement
[  ] chips period.

8.1.15.1 
UE GPS timing of Cell Frames for LCS measurement report mapping

The reporting range is for UE GPS timing of Cell Frames for LCS is from 0 ... 2319360000000 chip.

In table 8-36 the mapping of measured quantity is defined.

Table 8-36

Reported value
Measured quantity value
Unit

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

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

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

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

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

GPS_TIME_37109759999999
2319 359999 999.9375 ( UE GPS timing of Cell Frames for LCS < 2319360000000.0000
chip

8.2.7
Round trip time

The measurement period shall be [100] ms.

8.2.7.1
Absolute accuracy requirement

Table 8-51

Parameter
Accuracy
Range

RTT
+/- 0.5 chip
[876, …, 2923.8750] chips

8.2.7.2
Round trip time measurement report mapping

The Round trip time reporting range is from 876.0000 ... 2923.8750 chip.

In table 8-52 the mapping of measured quantity is defined. The range in the signalling may be larger than guaranteed accuracy range.

Table 8-52

Reported value
Measured quantity value
Unit

RT_TIME_0000
Round trip time < 876.0000
chip

RT_TIME_0001
876.0000 ( Round trip time < 876.0625
chip

RT_TIME_0002
876.0625 ( Round trip time < 876.1250
chip

RT_TIME_0003
876.1250 ( Round trip time < 876.1875
chip

…
…
…

RT_TIME_32764
2922.6875 ( Round trip time < 2923.7500
chip

RT_TIME_32765
2923.7500 ( Round trip time < 2923.8125
chip

RT_TIME_32766
2923.8125 ( Round trip time < 2923.8750
chip

RT_TIME_32767
2923.8750 ( Round trip time
chip

8.2.8
Transport Channel BER

The measurement period shall be equal to the [TTI] of the transport channel.

8.2.8.1
Accuracy requirement

Table 8-53

Parameter
Accuracy
Range

TrpBER
+/- []% of the absolute BER value.


8.2.8.2
Transport channel BER measurement report mapping

The Transport channel BER reporting range is from 0 to 1.

In table 8-54 the mapping of measured quantity is defined. The range in the signalling may be larger than guaranteed accuracy range.

Table 8-54

Reported value
Measured quantity value
Unit

TrCh_BER_LOG_000
Transport channel BER = 0
-

TrCh_BER_LOG_001
-( < Log10(Transport channel BER) < -2.06375
-

TrCh_BER_LOG_002
-2.06375( Log10(Transport channel BER) < -2.055625
-

TrCh_BER_LOG_003
-2.055625 ( Log10(Transport channel BER) < -2.0475
-

…
…
…

TrCh_BER_LOG_253
-0.024375 ( Log10(Transport channel BER) < -0.01625
-

TrCh_BER_LOG_254
-0.01625 ( Log10(Transport channel BER) < -0.008125
-

TrCh_BER_LOG_255
-0.008125 ( Log10(Transport channel BER) ( 0
-

8.2.9
UTRAN GPS Timing of Cell Frames for LCS

Requirement
[  ] chips period.

8.2.9.1 
UTRAN GPS timing of Cell Frames for LCS measurement report mapping

The reporting range is for UTRAN GPS timing of Cell Frames for LCS is from 0 ... 2319360000000 chip.

In table 8-55 the mapping of measured quantity is defined.

Table 8-55

Reported value
Measured quantity value
Unit

GPS_TIME_00000000000000
UTRAN GPS timing of Cell Frames for LCS < 0.0625
chip

GPS_TIME_00000000000001
0.0625 ( UTRAN GPS timing of Cell Frames for LCS < 0.1250
chip

GPS_TIME_00000000000002
0.1250 ( UTRAN GPS timing of Cell Frames for LCS < 0.1875
chip

…
…
…

GPS_TIME_37109759999997
2319359999999.8125 ( UTRAN GPS timing of Cell Frames for LCS < 2319359999999.8750
chip

GPS_TIME_37109759999998
2319359999999.8750 ( UTRAN GPS timing of Cell Frames for LCS < 2319359999999.9375
chip

GPS_TIME_37109759999999
2319359999999.9375 ( UTRAN GPS timing of Cell Frames for LCS < 2319360000000.0000
chip
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1)
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ftp://ftp.3gpp.org/information/3gCRF-??.DOC


2)
Fill out all areas that are relevant on the CR cover sheet - only the areas that have yellow shading shall be filled out. See Annex A of these instructions for further detail. 


3)
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for the 3GPP:  ftp://ftp.3gpp.org/specifications/      for SMG: http://docbox.etsi.org/tech-org/document/smg/specs
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ftp://ftp.3gpp.org/information/3gpp_70.dot

5)
Go to the beginning of the heading of the first subclause which you want to change. Press <CTRL><SHIFT><HOME> to select everything before that point and delete it.


6)
Switch to the window in MS word that contains your CR cover sheet and do a <CTRL>A   <CTRL>C to select and copy the entire sheet (including the section break at the end). Switch back to the other window with the specification to be changed and paste it in.


7)
Between group of changed pages in the CR, insert a section break (insert / break / next page/)


8)
When all the changes have been made (using the "tools / track changes" feature of MS Word 97), the headers and page number need to be corrected other the headers will contain an error message like "error, reference not found". You can fix this by changing to page layout mode (view / page layout) to see the headers. Then, go to the menu item "view / header and footer", select the frame that contains the error message(s) ini the header and delete them (there are normally 2). Do not delete the page number in the middle. On the left side, write the spec name and current version number For example, "3G TS 21.111 version 3.0.0 (1999-04)". Go back to normal view.


9) 
For each group of changes, insert the correct starting page number. The number should be that which is a clean unmodified specification. It is only a guide to the reader only and so they can be +/- 1 page number wrong. Insert the page number using the following method. Go to the line following the first section break in your CR. Choose the menu item insert / page number / format / start at and insert the correct starting page number for that group of changes. click "OK" and then "CLOSE" (don't press "OK" at this last step). Repeat this step for each section break.


10)
When you have finished making all changes, go to "tools / track changes / highlight changes" and uncheck the "track changes while editing" box, otherwise the page numbers in the headers will be difficult to read. Make sure that the two other options in this box (highlight changes on screen" and "highlight changes in printed document" are both maked "X".


Examples of expressions of prevision in 3GPP specifications


To ensure that everybody else understands your proposed chnaged the same way that you do, it is very important to keep to the following rules:


SHALL: To be used to indicate a requirement. e.g. "The ME shall reset the USIM" is correct Do not use "The ME resets the USIM" or "the ME must reset the USIM"


SHOULD: To be used to indicate recommendation. i.e. if, among several possibilities one is recommended as particularly suitable, without mentioning or excluding others, or that a certain course of action is preferred but not necessarily required, or that (in the negative form) a certain possibility or course of action is deprecated but not prohibited.


MAY: To be used to indicate permission. To be used instead of phrases such as "is permitted", "is allowed" or is permissible". The opposite of "may" is "need not".


CAN: To be used to indicate possibility and capability. To be used instead of phrases such as "be able to", "there is a possibility of" or "it is possible to".


A more detailed guide to the 3GPP drafting rules can be found on the 3GPP server at:



ftp://ftp.3gpp.org/information/drafting-rules.pdf
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