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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This clause is optional. If it exists, it is always the second unnumbered clause.

1
Scope

The present document establishes the Location Measurement Unit (LMU) minimum UTDOA positioning requirement for the FDD and TDD mode of E-UTRAN.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 36.305: “Base Station (BS) radio transmission and reception”.

3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

E-UTRAN
Evolved Universal Terrestrial Radio Access Network

eNodeB
evolved Node B

E-SMLC
Enhanced Serving Mobile Location Center

LMU
Location Measurement Unit

UE
User Equipment
UL
Up Link (reverse link)

UTDOA
Uplink Time Difference Of Arrival

4
General

The  UTDOA architecture is described in TS 36.305 [2].

5
LMU RF Requirements 
5.1
General

The requirements in clause 5 are expressed for a single receiver antenna connector. For receivers with antenna diversity, the requirements apply for each receiver antenna connector.

Unless otherwise stated, the receiver characteristics are specified at the LMU antenna connector (test port A) in normal operating conditions. If any external apparatus such as a RX amplifier, a filter or the combination of such devices is used, requirements apply at the far end antenna connector (port B).


[image: image3]
Figure 5.1: Receiver test ports

When the LMU is configured to receive multiple carriers, all the throughput requirements are applicable for each received carrier. For ACS, blocking and intermodulation characteristics, the negative offsets of the interfering signal apply relative to the lower edge and positive offsets of the interfering signal apply relative to the higher edge.
5.2
Reference sensitivity level

The reference sensitivity power level PREFSENS is the minimum mean power received at the antenna connector at which an UL-RTOA accuracy with a specific probability of detection requirement shall be met for a specified reference measurement channel. 

5.2.1
Minimum requirement

The LMU shall detect the reference measurement channel 90% of the time with a false alarm rate not greater than 1%.  The false alarm rate is the probability of detection noted when the SRS signal is turned off.  The reference measurement channel is specified in Annex B with parameters specified in Table 5.2.1-1.

Table 5.2.1-1: LMU reference sensitivity levels

	E-UTRA

channel bandwidth [MHz] 
	Reference measurement channel
	 Reference sensitivity power level, PREFSENS

 [dBm]

	1.4
	SRS with 4 RBs
	-127.0

	3
	SRS with 12 RBs
	-127.0

	5
	SRS with 24 RBs
	-127.0

	10
	SRS with 48 RBs
	-127.0

	15
	SRS with 72 RBs
	-127.0

	20
	SRS with 96 RBs
	-127.0 

	Note*: 
PREFSENS is the power level of a single instance of the reference measurement channel and each single instance of the SRS measured over the number of specified resource blocks.




5.3
Dynamic range

The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth. In this condition a probability of detection requirement shall be met for a specified reference measurement channel. The interfering signal for the dynamic range requirement is an AWGN signal.

5.3.1
Minimum requirement

The LMU shall detect the reference measurement channel 90% of the time.  The reference measurement channel is specified in Annex B with parameters specified in Table 5.2.1-1.

Table 5.3.1-1: LMU dynamic range
	E-UTRA

channel bandwidth [MHz]
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] / BWConfig
	Type of interfering signal

	1.4
	SRS with 4 RBs
	-93.0
	-73.7
	AWGN

	3
	SRS with 12 RBs
	-93.0
	-69.7
	AWGN

	5
	SRS with 24 RBs
	-93.0
	-67.5
	AWGN

	10
	SRS with 48 RBs
	-93.0
	-64.5
	AWGN

	15
	SRS with 72 RBs
	-93.0
	-62.5
	AWGN

	20
	SRS with 96 RBs
	-93.0
	-61.4
	AWGN


5.4
In-channel selectivity

In-channel selectivity (ICS) is a measure of the receiver ability to receive a wanted signal at its assigned resource block locations in the presence of an interfering signal received at a larger power spectral density. In this condition a UL-RTOA accuracy with a specific probability of detection requirement shall be met for a specified reference measurement channel. The interfering signal shall be an E-UTRA signal as specified in Annex C and shall be time aligned with the wanted signal.

5.4.1
Minimum requirement

The LMU shall detect the reference measurement channel 90% of the time.  The reference measurement channel is specified in Annex B with parameters specified in Table 5.2.1-1.

	E-UTRA

channel bandwidth (MHz) / FFTSize
	Reference measurement channel
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm] 
	Type of interfering signal

	1.4
	SRS with 4 RBs
	PREFSENS + 3 dB
	-87
	1.4 MHz E-UTRA signal, 1 RB

	3
	SRS with 4 RBs
	PREFSENS + 3 dB
	-84
	3 MHz E-UTRA signal, 6 RBs

	5
	SRS with 12 RBs
	PREFSENS + 3 dB
	-81
	5 MHz E-UTRA signal, 10 RBs

	10
	SRS with 24 RBs
	PREFSENS + 3 dB
	-77
	10 MHz E-UTRA signal, 25 RBs

	15
	SRS with 24 RBs
	PREFSENS + 3 dB
	-77
	15 MHz E-UTRA signal, 25 RBs*

	20
	SRS with 48 RBs
	PREFSENS + 3 dB
	-77
	20 MHz E-UTRA signal, 25 RBs*

	Note: 
Wanted and interfering signal are placed adjacently around Fc


Table 5.4.1-1 E-UTRA LMU in-channel selectivity

5.5  
Adjacent Channel Selectivity (ACS) and narrow-band blocking

Adjacent channel selectivity (ACS) is a measure of the receiver ability to receive a wanted signal at its assigned channel frequency in the presence of an adjacent channel signal with a specified centre frequency offset of the interfering signal to the band edge of a victim system. The interfering signal shall be an E-UTRA signal as specified in Annex C.
5.5.1
Minimum requirement

The LMU shall detect the reference measurement channel 90% of the time.  The reference measurement channel is specified in Annex B with parameters specified in Table 5.2.1-1.

The wanted and the interfering signal coupled to the BS antenna input are specified in Tables 5.5.1-1 and 5.5.1-2 for narrowband blocking and in Table 5.5.1-3 for ACS. The reference measurement channel for the wanted signal is identified in Table 5.2.1-1 for each channel bandwidth and further specified in Annex B. 
Table 5.5.1-1: Narrowband blocking requirement

	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	PREFSENS + 6dB
	-49
	See Table 5.5.1-2


Table 5.5.1-2: Interfering signal for Narrowband blocking requirement

	E-UTRA channel
BW of the lowest (highest) carrier received [MHz] 
	Interfering RB centre frequency offset to  the lower (higher) edge [kHz]
	Type of interfering signal

	1.4
	±(252.5+m*180),

m=0, 1, 2, 3, 4, 5
	1.4 MHz E-UTRA signal, 1 RB*

	3
	±(247.5+m*180),

m=0, 1, 2, 3, 4, 7, 10, 13
	3 MHz E-UTRA signal, 1 RB*

	5
	±(342.5+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	10
	±(347.5+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	15
	±(352.5+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	20
	±(342.5+m*180),

m=0, 1, 2, 3, 4, 9, 14, 19, 24
	5 MHz E-UTRA signal, 1 RB*

	Note*: 
Interfering signal consisting of one resource block is positioned at the stated offset; the channel bandwidth of the interfering signal is located adjacently to the lower (higher) edge.


Table 5.5.1-3: LMU Adjacent channel selectivity

	E-UTRA

channel bandwidth of the lowest (highest) carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering signal centre frequency offset from  the lower (higher) edge [MHz]
	Type of interfering signal

	1.4
	PREFSENS + 8dB
	-52
	±0.7025
	1.4MHz E-UTRA signal

	3
	PREFSENS + 7dB
	-52
	±1.5075
	3MHz E-UTRA signal

	5
	PREFSENS + 5dB
	-52
	±2.5025
	5MHz E-UTRA signal

	10
	PREFSENS + 3dB
	-52
	±2.5075
	5MHz E-UTRA signal

	15
	PREFSENS + 3dB
	-52
	±2.5125
	5MHz E-UTRA signal

	20
	PREFSENS + 3dB
	-52
	±2.5025
	5MHz E-UTRA signal


5.6
Blocking 

5.6.1
General blocking requirement

The blocking characteristics is a measure of the receiver ability to receive a wanted signal at its assigned channel in the presence of an unwanted interferer, which are either a 1.4MHz, 3MHz or 5MHz E-UTRA signal for in-band blocking or a CW signal for out-of-band blocking. The interfering signal shall be an E-UTRA signal as specified in Annex C.

5.6.1.1
Minimum requirement

The LMU shall detect the reference measurement channel 90% of the time using the reference measurement channel, with a wanted and an interfering signal coupled to the LMU antenna input using the parameters in Table 5.6.1.1-1, 5.6.1.1-1a, 5.6.1.1-1b and 5.6.1.1-2. The reference measurement channel for the wanted signal is identified in Table 5.2.1-1 and 5.2.1-2 for each channel bandwidth and further specified in Annex B.
Table 5.6.1.1-1: LMU Blocking performance requirement

	Operating Band
	Centre Frequency of Interfering Signal [MHz]
	Interfering Signal mean power [dBm]
	Wanted Signal mean power [dBm]
	Interfering signal centre frequency minimum frequency offset from  the lower (higher) edge [MHz]
	Type of Interfering Signal

	1-7, 9-11, 13, 14, 18,19, 21-23, 24, 33-43
	(FUL_low -20)
	to
	(FUL_high +20)
	-43
	PREFSENS +6dB
	See table 5.6.1.1-2
	See table 5.6.1.1-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low -20) 

12750
	-15
	PREFSENS +6dB 
	(
	CW carrier 

	8
	(FUL_low  -20)
	to
	(FUL_high +10)
	-43
	PREFSENS +6dB
	See table 5.6.1.1-2
	See table 5.6.1.1-2

	
	1 

(FUL_high +10)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS +6dB 
	(
	CW carrier 

	12
	(FUL_low  -20)
	to
	(FUL_high +13)
	-43
	PREFSENS +6dB
	See table 5.6.1.1-2
	See table 5.6.1.1-2

	
	1 

(FUL_high +13)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS +6dB 
	(
	CW carrier 

	17
	(FUL_low  -20)
	to
	(FUL_high +18)
	-43
	PREFSENS +6dB
	See table 5.6.1.1-2
	See table 5.6.1.1-2

	
	1 

(FUL_high +18)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS +6dB 
	(
	CW carrier 

	20
	(FUL_low  -11)
	to
	(FUL_high +20)
	-43
	PREFSENS +6dB
	See table 5.6.1.1-2
	See table 5.6.1.1-2

	
	1 

(FUL_high +20)
	to

to
	(FUL_low  -11) 

12750
	-15
	PREFSENS +6dB 
	(
	CW carrier 

	25
	(FUL_low  -20)
	to
	(FUL_high +15)
	-43
	PREFSENS +6dB
	See table 5.6.1.1-2
	See table 5.6.1.1-2

	
	1 

(FUL_high +15)
	to

to
	(FUL_low  -20) 

12750
	-15
	PREFSENS +6dB
	(
	CW carrier


NOTE:
Table 5.6.1.1-1 assumes that two operating bands, where the downlink operating band (see Table 5.5-1 of TS 36.104) of one band would be within the in-band blocking region of the other band, are not deployed in the same geographical area.

Table 5.6.1.1-2: Interfering signals for blocking performance requirement

	E-UTRA

channel BW of the lowest (highest) carrier received [MHz]
	Interfering signal centre frequency minimum offset to  the lower (higher) edge [MHz]
	Type of interfering signal

	1.4
	±2.1
	1.4MHz E-UTRA signal

	3
	±4.5
	3MHz E-UTRA signal

	5
	±7.5
	5MHz E-UTRA signal

	10
	±7.5
	5MHz E-UTRA signal

	15
	±7.5
	5MHz E-UTRA signal

	20
	±7.5
	5MHz E-UTRA signal


5.6.2
Co-location with other base stations

This additional blocking requirement may be applied for the protection of E-UTRA LMU receivers when GSM, CDMA, UTRA or E-UTRA BS operating in a different frequency band are co-located with an E-UTRA LMU. The requirement is applicable to all channel bandwidths supported by the E-UTRA LMU.

The requirements in this clause assume a 30 dB coupling loss between interfering transmitter and E-UTRA LMU receiver and are based on co-location with base stations of the same class as the LMU’s serving E-UTRA BS. 

5.6.2.1
Minimum requirement

The LMU shall detect the reference measurement channel 90% of the time using the reference measurement channel, with a wanted and an interfering signal coupled to LMU antenna input using the parameters in Table 5.6.2.1- The reference measurement channel for the wanted signal is identified in Table 5.2.1-1 and 5.2.1-2 for each channel bandwidth and further specified in Annex B.
Table 5.6.2.1-1: Blocking performance requirement for E-UTRA LMU when co-located with BS in other frequency bands.

	Co-located BS type
	Centre Frequency of Interfering Signal (MHz)
	Interfering Signal mean power (dBm)
	Wanted Signal mean power (dBm)
	Type of Interfering Signal

	Macro GSM850 or CDMA850
	869 – 894
	+16
	PREFSENS + 6dB
	CW carrier

	Macro GSM900
	921 – 960
	+16
	PREFSENS + 6dB
	CW carrier

	Macro DCS1800
	1805 – 1880
	+16
	PREFSENS + 6dB
	CW carrier

	Macro PCS1900
	1930 – 1990
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band I or E-UTRA Band 1
	2110 – 2170
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band II or E-UTRA Band 2
	1930 – 1990
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band III or E-UTRA Band 3
	1805 – 1880
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band IV or E-UTRA Band 4
	2110 – 2155
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band V or E-UTRA Band 5
	869 – 894
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band VI or E-UTRA Band 6
	875 – 885
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band VII or E-UTRA Band 7
	2620 – 2690
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band VIII or E-UTRA Band 8
	925 – 960
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band IX or E-UTRA Band 9
	1844.9 – 1879.9
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band X or E-UTRA Band 10
	2110 – 2170
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band XI or E-UTRA Band 11
	1475.9 –1495.9 
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band XII or E-UTRA Band 12
	729 - 746
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band XIIII or E-UTRA Band 13
	746 - 756
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band XIV or E-UTRA Band 14
	758 - 768
	+16
	PREFSENS + 6dB
	CW carrier

	WA E-UTRA Band 17
	734 - 746
	+16
	PREFSENS + 6dB
	CW carrier

	WA E-UTRA Band 18
	860 - 875
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band XIX or E-UTRA Band 19
	875 - 890
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band XX or E-UTRA Band 20
	791 - 821
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band XXI or E-UTRA Band 21
	1495.9 – 1510.9
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band XXII or E-UTRA Band 22
	3510 – 3590
	+16
	PREFSENS + 6dB
	CW carrier

	WA E-UTRA Band 23
	2180 - 2200
	+16
	PREFSENS + 6dB
	CW carrier

	WA E-UTRA Band 24
	1525 – 1559
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA FDD Band XXV or E-UTRA Band 25
	1930 – 1995
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA TDD Band a) or E-UTRA Band 33
	1900-1920
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA TDD Band a) or E-UTRA TDD Band 34
	2010-2025
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA TDD Band b) or E-UTRA Band 35
	1850-1910


	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA TDD Band b) or E-UTRA Band 36
	1930-1990
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA TDD Band c) or E-UTRA Band 37
	1910-1930
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA TDD Band d) or E-UTRA Band 38
	2570-2620
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA TDD Band f) or E-UTRA Band 39
	1880-1920
	+16
	PREFSENS + 6dB
	CW carrier

	WA UTRA TDD Band e) or E-UTRA Band 40
	2300-2400
	+16
	PREFSENS + 6dB
	CW carrier

	WA E-UTRA Band 41
	2496 - 2690
	+16
	PREFSENS + 6dB
	CW carrier

	WA E-UTRA Band 42
	3400-3600
	+16
	PREFSENS + 6dB
	CW carrier

	WA E-UTRA Band 43
	3600-3800
	+16
	PREFSENS + 6dB
	CW carrier

	Note*: 
PREFSENS depends on the channel bandwidth as specified in Table 7.2.1-1.

	NOTE 1: 
Except for a LMU operating in Band 13, these requirements do not apply when the interfering signal falls within the uplink operating band or in the 10 MHz immediately outside the uplink operating band.
For a LMU operating in band 13 the requirements do not apply when the interfering signal falls within the frequency range 768-797 MHz. 


For LMU operating in Band 42 or 43, the requirements do not apply when the interfering signal falls within the Band 42 or 43 uplink operating bands and the serving Base Stations are synchronized.

NOTE 2: 
Some combinations of bands may not be possible to co-site based on the requirements above. The current state-of-the-art technology does not allow a single generic solution for co-location of UTRA TDD or E-UTRA TDD with E-UTRA FDD on adjacent frequencies for 30dB BS-BS minimum coupling loss.  However, there are certain site-engineering solutions that can be used. These techniques are addressed in TR 25.942 [8].


5.7
Receiver spurious emissions

The spurious emissions power is the power of emissions generated or amplified in a receiver that appear at the LMU receiver antenna connector.
For an LMU installed with a TDD BS with common RX and TX antenna port the requirement applies during the Transmitter OFF period. For an LMU installed with a FDD BS with common RX and TX antenna port the transmitter spurious emission as specified in clause 6.6.4[TBD] is valid.

5.7.1
Minimum requirement

The power of any spurious emission shall not exceed the levels in Table 5.7.1-1:
Table 5.7.1-1: General spurious emission minimum requirement

	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	

	12.75 GHz ‑ 5th harmonic of the upper  frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Applies only for Bands 22, 42 and 43.

	NOTE:
The frequency range between 2.5 * BWChannel below the first carrier frequency and 2.5 * BWChannel above the last carrier frequency transmitted by the BS, where BWChannel is the channel bandwidth according to Table 5.6‑1, may be excluded from the requirement. However, frequencies that are more than 10 MHz below the lowest frequency of the BS downlink operating band or more than 10 MHz above the highest frequency of the BS downlink operating band shall not be excluded from the requirement.


In addition to the requirements in Table 5.7.1-1, the power of any spurious emission shall not exceed the levels specified for Protection of the E-UTRA FDD BS receiver of own or different BS in subclause 6.6.4.2 [TBD] and for Co-existence with other systems in the same geographical area in subclause 6.6.4.3 [TBD]. In addition, the co-existence requirements for co-located base stations specified in subclause 6.6.4.4 [TBD] may also be applied.

5.8
Receiver intermodulation 

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel.  Intermodulation response rejection is a measure of the capability of the receiver to receive a wanted signal on its assigned channel frequency in the presence of two interfering signals which have a specific frequency relationship to the wanted signal. Interfering signals shall be a CW signal and an E-UTRA signal as specified in Annex C. 

5.8.1
Minimum requirement

The LMU shall detect the reference measurement channel 90% of the time using the reference measurement channel, with a wanted signal at the assigned channel frequency and two interfering signals coupled to the LMU antenna input, with the conditions specified in Tables 5.8.1-1 and 5.8.1-2 for intermodulation performance and in Table 5.8.1-3, 5.8.1-4 and Table 5.8.1-5 for narrowband intermodulation performance. The reference measurement channel for the wanted signal is identified in Table 5.2.1-1, Table 5.2.1-2 and Table 5.2.1-3 for each channel bandwidth and further specified in Annex B.
Table 5.8.1-1: Intermodulation performance requirement

	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	Type of interfering signal

	PREFSENS + 6dB*
	-52
	See Table 5.8.1-2


Table 5.8.1-2: Interfering signal for Intermodulation performance requirement

	E-UTRA

channel bandwidth of the lowest (highest) carrier received [MHz] 
	Interfering signal centre frequency offset from  the lower (higher) edge [MHz]
	Type of interfering signal

	1.4
	±2.1
	CW

	
	±4.9
	1.4MHz E-UTRA signal

	3
	±4.5
	CW

	
	±10.5
	3MHz E-UTRA signal

	5
	±7.5
	CW

	
	±17.5
	5MHz E-UTRA signal

	10 
	±7. 375
	CW

	
	±17. 5
	5MHz E-UTRA signal

	15
	±7. 25
	CW

	
	±17.5
	5MHz E-UTRA signal

	20
	±7. 125
	CW

	
	±17.5
	5MHz E-UTRA signal


Table 5.8.1-3: Narrowband intermodulation performance requirement for LMU
	E-UTRA

channel bandwidth of the lowest (highest) carrier received [MHz]
	Wanted signal mean power [dBm]
	Interfering signal mean power [dBm]
	 Interfering RB centre frequency offset from  the lower (higher) edge [kHz]
	Type of interfering signal

	1.4
	PREFSENS + 6dB
	-52
	±270
	CW

	
	
	-52
	±790
	1.4 MHz E-UTRA signal, 1 RB**

	3
	PREFSENS + 6dB
	-52
	±270
	CW

	
	
	-52
	±780
	3.0 MHz E-UTRA signal, 1 RB**

	5
	PREFSENS + 6dB
	-52
	360
	CW

	
	
	-52
	±1060
	5 MHz E-UTRA signal, 1 RB**

	10
	PREFSENS + 6dB

(***)
	-52
	±325
	CW

	
	
	-52
	±1240
	5 MHz E-UTRA signal, 1 RB**

	15
	PREFSENS + 6dB

(***)
	-52
	±380
	CW

	
	
	-52
	±1600
	5MHz E-UTRA signal, 1 RB**

	20 / 2048
	PREFSENS + 6dB

(***)
	-52
	±345
	CW

	
	
	-52
	±1780
	5MHz E-UTRA signal, 1 RB**

	Note**: 
Interfering signal consisting of one resource block positioned at the stated offset, the channel bandwidth of the interfering signal is located adjacently to the lower (higher) edge.

Note***:    This requirement shall apply only for a FRC A1-3 mapped to the frequency range at the channel edge adjacent to the interfering  signals


6
UL RTOA Measurement Time Requirements

6.1
General

The requirements described in Section 6 apply to UL RTOA timing measurements [36.214] performed by LMU for UL positioning based on SRS signals transmitted by the UE.

An LMU shall be capable to perform parallel UL RTOA measurements:

· An LMU shall be capable to perform in parallel UL RTOA measurements for at least 16 UEs, and 

· An LMU shall be capable to perform in parallel at least 16 UL RTOA measurements per uplink carrier frequency for different UEs, and
· A multi-carrier capable LMU shall be able to perform in parallel UL RTOA measurements, on multiple carriers, where the carriers may belong to the same E-UTRA frequency band or to different E-UTRA frequency bands.
A CA-capable LMU shall be able to perform measurements for UEs configured with UL CA.
6.2
Measurement Time
The LMU shall be able to measure a UE’s UL RTOA within 
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where 
[image: image6.wmf]SRS
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 is the SRS periodicity in ms, 
[image: image7.wmf]M

 is the number of SRS measurement occasions (depends on the applicable bandwidth), n is the number of requested UL RTOA measurements per carrier, N is the minimum number of UL RTOA measurements for different UEs that can be measured in parallel, and 
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=200ms is a margin to account e.g. for the time necessary for sampling  and processing.
For all measurements performed in parallel according to the LMU measurement capability requirements, the UL RTOA measurement accuracy shall be fulfilled according to the accuracy requirements as specified in section 7.




Editor’s note: Parameters
[image: image10.wmf]SRS
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, M and the applicable bandwidth are as specified in Section 7.
6.3
Measurement Reporting Delay

The requirements in Section 6 assume that the UL RTOA measurement report is not delayed by other SLmAP signalling.


7
UL RTOA Measurement Accuracy Requirements

8 
UL RTOA Measurement Report Mapping

The reporting range of UL RTOA measurement is defined from 0(Ts to 9598(Ts with 2(Ts resolution. The mapping of the measured quantity is defined in Table 8-1. The UL RTOA measurement is reported by the LMU to the E-SMLC via SLmAP in ULRTOAMeasurements IE.

Table 8-1: UL RTOA measurement report mapping

	Reported Value
	Measured UL RTOA, in Ts

	ULRTOA_0001
	0 < UL RTOA ( 2

	ULRTOA_0002
	2 < UL RTOA ( 4

	…
	(

	ULRTOA_4799
	9596 < UL RTOA ( 9598

	ULRTOA_4800
	9598 < UL RTOA

	NOTE: Ts is the basic timing unit as defined in TS 36.211.


9 
Search Window for UL RTOA Measurements

E-SMLC may provide search window information to LMU via SLmAP [3], which may be used by LMU for configuring its receiver for performing UL RTOA measurements. The search window parameters include: 

· expected propagation delay T (center of the search window), and 

· delay uncertainty ∆ (half width of the search window), 

which together define the search window [T-∆;T+∆] centered at time T, and where ∆ may be a timing advance measurement for serving cell.

The mapping for the two search window parameters is defined in Table 9-1 and Table 9-2. The expected propagation delay is defined from 0(Ts to 9592(Ts with 8(Ts resolution. The delay uncertainty is defined from 0(Ts to 792(Ts with 8(Ts resolution.

Table 9-1: Expected propagation delay mapping

	Value
	Expected Propagation Delay T, in Ts

	ULRTOA_exp_delay_0001
	0 < T ( 8

	ULRTOA_exp_delay_0002
	8 < T ( 16

	…
	(

	ULRTOA_exp_delay_1199
	9584 < T ( 9592

	ULRTOA_exp_delay_1200
	9592 < T

	NOTE: Ts is the basic timing unit as defined in TS 36.211.


Table 9-2: Delay uncertainty mapping

	Value
	Delay Uncertainty ∆, in Ts

	ULRTOA_uncertainty_001
	0 < ∆ ( 8

	ULRTOA_uncertainty_002
	8 < ∆ ( 16

	…
	(

	ULRTOA_uncertainty_099
	784 < ∆ ( 792

	ULRTOA_uncertainty_100
	792 < ∆

	NOTE: Ts is the basic timing unit as defined in TS 36.211.
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