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1 Introduction
Simulations of LMU performance have been performed and presented in [1][2] and [3].  The detailed assumptions are found in [4] and [5].  This document summarizes changes to the LMU draft specification in [6] that are presented in the draft in [7].
2 Summary of changes
Sections 1-4 have minimal changes relative its predecessor with abbreviations, definitions and the general description updated.   Comments from the R4 #36 meeting minutes are included.  LMU classes are defined for Wide Area and Medium Range deployment scenarios (note that LMUs will not need to be deployed for Local Area scenarios due to small Pico Cell footprints).  
Section 5 specifies the LMU’s ability to recover data that is used as reference data in UTDOA measurements.  Here the LMU performs UMTS receiver functions identical to those specified in TS 25.104 [8].  A mapping of tables in this specification that are equivalent to tables in TS 25.104 is shown below.  
Table 1:  Mapping of LMU and TS 25.104 table numbers
	Section
	Table number
	TS 25.104 Equivalent
	Description of Change

	Frequency Band
	5.1
	5.0
	Increases to the number of operating bands (applies to UL only)

	Channel Arrangement
	--
	5.1
	Reference TS.104

	Channel Number
	--
	5.1A
	Reference TS.104

	Reference Sensitivity Level
	5.2
	7.1
	Add Wide Area and Medium Range requirements

	Dynamic Range
	5.3
	7.2
	Add Wide Area and Medium Range requirements

	Adjacent Channel Selectivity
	5.4
	7.3
	Add Wide Area and Medium Range requirements

	Blocking
	5.5,5.6
	7.4,7.4A
	Add Wide Area and Medium Range requirements

	Blocking (narrowband)
	5.7,5,8
	7.5,7.5A
	Add Wide Area and Medium Range requirements

	Blocking (co-location)
	5.9,5.10
	7.5C,7.5D
	Add Wide Area and Medium Range requirements

	Blocking (co-location TDD)
	5.11
	7.5F
	Add Wide Area and Medium Range requirements

	Intermodulation
	5.12,5.14
	7.6, 7.6B
	Add Wide Area and Medium Range requirements

	Intermodulation (narrowband)
	5.13,5.15
	7.6A, 7.6C
	Add Wide Area and Medium Range requirements

	Spurious Emissions
	5.16
	7.7
	   Add Wide Area and Medium Range requirements

	Spurious Emissions (additional)
	5.17
	7.7A
	Updated notes based on newer version of TS 25.104

	Spurious Emissions (TDD bands)
	5.18
	7.8
	New TDD table added
(Note: text at the end of the section in TS 25.104 is not included as it refers to transmitter characteristics)


Section 6 specifies the LMU’s ability to perform UTDOA measurements as a cooperator.

Table 2:  Sources for LMU sensitivity sections
	Section
	Source

	6.1
	Specifies the false alarm rate resulting in the detection threshold associated with probability of detection curves in [2][3]

	6.2
	Supported RCC states for positioning (no changes since last revision)

	6.3
	Response times specified for various stages of processing 

	6.4
	Specifies the nominal accuracy of a TDOA measurement



	6.5
	Detection with interference and multipath from detection probability curves in [2] and [3] at 68% detection for signal port giving dual port RX diversity of Pd=1-(1-p)2=0.9 where p=0.68 for a single port.

Since the SNR in [2] and [3] is the SNR in the earliest arrival (first path), the values presented in this section are scaled to include the power from all multipath components based on the fading model.  The values presented are derived from the simulation results from the participating companies as shown in the Appendix.

	6.6
	Losses due to RX filter mismatch from Doppler offset
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Appendix -- Simulation Results for Multipath Scenarios

Simulation results used in Table 6.1 of [7] have slight differences due to independent implementations from the participating companies.  The values for the specification are derived by averaging the SNR required to achieve a detection probability of 0.68 based on the simulated points from the participating companies.   Table 3 and 4 show the simulated values from company A and company B respectively.  For each fading case a linearly interpolated SNR value is found for a probability of detection of 0.68. 

Table 3:  Simulation results from company A
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-57 0.006 -57 0.001 -57 0.004 -57 0.000 -57 0.000

-56 0.011 -56 0.002 -56 0.005 -56 0.000 -56 0.000

-55 0.050 -55 0.013 -55 0.011 -55 0.000 -55 0.001

-54 0.088 -54 0.019 -54 0.019 -54 0.000 -54 0.000

-53 0.282 -53 0.048 -53 0.040 -53 0.001 -53 0.000

-52 0.506 -51.32031 -52 0.108 -52 0.092 -52 0.001 -52 0.000

-51 0.762 -51 0.157 -51 0.168 -51 0.001 -51 0.001

-50 0.927 -50 0.274 -50 0.220 -50 0.000 -50 0.000

-49 0.995 -49 0.397 -49 0.372 -49 0.003 -49 0.001

-48 0.998 -48 0.502 -48 0.489 -48 0.006 -48 0.000

-47 0.998 -47 0.665 -46.89583 -47 0.574 -46.02761 -47 0.015 -47 0.006

-46 1.000 -46 0.809 -46 0.683 -46 0.045 -46 0.018

-45 1.000 -45 0.895 -45 0.784 -45 0.124 -45 0.034

-44 1.000 -44 0.956 -44 0.854 -44 0.334 -44 0.081

-43 1.000 -43 0.980 -43 0.907 -43 0.652 -42.89818 -43 0.237

-42 1.000 -42 0.995 -42 0.944 -42 0.927 -42 0.576 -41.66984

-41 1.000 -41 0.998 -41 0.966 -41 0.997 -41 0.891

-40 1.000 -40 0.999 -40 0.985 -40 1.000 -40 0.993

-39 1.000 -39 1.000 -39 0.992 -39 1.000 -39 0.996

-38 1.000 -38 1.000 -38 0.996 -38 1.000 -38 0.997

-37 1.000 -37 1.000 -37 0.997 -37 1.000 -37 1.000

-36 1.000 -36 1.000 -36 1.000 -36 1.000 -36 1.000

-35 1.000 -35 1.000 -35 1.000 -35 1.000 -35 1.000


Table 4:  Simulation results from company B

TBD

The SNR in Tables 3 and 4 is the SNR in the earliest arriving multipath component.  The total SNR is found by multiplying the earliest path SNR by the ratio of the total power to the earliest path power using the individual multipath component power values in TS 25.104 [8].  Table 5 shows the specified SNR values by averaging the values from Tables 3 and 4 and then applying this scaling factor.

Table 5:  Combined total SNR presented in the specification

	
	Average from Tables 3,4

(dB)
	Earliest path scale factor (dB)
	Spec. Value

(dB)

	AWGN
	-51.320=(-51.320+TBD)/2
	0.000
	-51.32

	Case 1
	-46.896=(-46.896+TBD)/2
	0.414
	-46.48

	Case 2
	-46.028=(-46.028+TBD)/2
	4.771
	-41.26

	Case 3
	-42.898=(-42.898+TBD)/2
	2.730
	-40.17

	Case 4
	-41.670=(-41.670+TBD)/2
	2.730
	-38.94
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