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1
Introduction
This document is presented to provide a text proposal for TR 37.977 [1] to address high correlation behaviour in the UMa channel model.
2
Summary
Previous testing using the existing BS antenna assumptions and the SCME UMa channel model has proven to be difficult due to the very high correlation between the two base station elements. This situation has resulted in difficulties in maintaining connections and achieving maximum throughput with various devices. In the discussion paper in [2], an alternative mean AoD is proposed for the SCME UMa channel model to reduce the correlation. This proposal reduces the correleation from 95% to 75% which should improve the test conditions such that connections can be maintained and maximum throughput can be achieved. At the same time, the channel conditions are still challenging which should allow the test methodology to distinguish device performance differences.

This contribution provides the text proposal that is necessary to support the proposal in [2]. The base station array definition section is updated to remove the incorrect reference to uncorrelated BS elements. The UMa channel model in Table 8.2-2 of [1] is modified to change the mean AoD by -15 degrees and to update the AoD/AoA resolution to 0.1 degrees as was done for the UMi model to keep consistency. The target XPR for the UMa channel model in the validation procedures is modified from 8.13 dB to 5.89 dB in clause 8.3.2.4 in [1].
3
Proposal

It is proposed to approve the text proposal for TR 37.977 to address high correlation behaviour in the UMa channel model.
4
References

[1] TR 37.977: "Verification of radiated multi-antenna reception performance of User Equipment (UE)"
[2] R4-130532: "Addressing high correlation behaviour in the UMa model", Spirent Communications, Elektrobit
<< Unchanged content omitted >>
7.2
Antenna Array Configuration

<Editor: To include the agreed X-polarized method. Any additional approach would need to be clearly specified.>

The emulated base station antennas shall be assumed to be dual polarized equal power elements with a fixed 0λ separation, 45 degrees slanted.

The slant 45 degree antenna is an “X” configuration and is modelled as an ideal dipole with isotropic gain and subject to a foreshortening of the slanted radiating element, which is observed to vary as a function of the path angle of departure.  This foreshortening with AoD is a typical slanted dipole behaviour and is a source of power variation in the channel model.  The effective antenna pattern for this antenna is illustrated in Figure 7.2-1.
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Figure 7.2-1, X antenna gain assumption (a) Linear gain (b) dB gain

<< Unchanged content omitted >>
8.2
Channel Model(s) to be Validated
<Editor: Initially a small set of representative channel models shall be agreed and use to validate channel model realization. Other channel models could be used at a later stage. This section shall also contain the identification of the main properties that characterize a given channel model as well as the expected results when realizing a channel model regardless of the methodology. >
The following channel models are to be used in evaluation of MIMO OTA methodologies.

The generic models are

•
SCME Urban micro-cell, and
•
SCME Urban macro-cell.

In the following we define the cross polarization power ratio a propagation channel as 
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and
•
SVV is the coefficient for scattered/reflected power on V-polarization and incident power on V-polarization

•
SVH is the coefficient for scattered/reflected power on V-polarization and incident power on H-polarization

•
SHV is the coefficient for scattered/reflected power on H-polarization and incident power on V-polarization

•
SHH is the coefficient for scattered/reflected power on H-polarization and incident power on H-polarization
Note: for Vertical only measurements, the powers per delay are used without regard to the specified XPR values.
The following SCME Urban Micro-cell is unchanged from the original SCME paper, with added XPR values, Direction of Travel, and Velocity.
Table 8.2-1: SCME urban micro-cell channel model

	SCME Urban micro-cell

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [(]
	AoA [(]

	1
	0
	5
	10
	-3.0
	-5.2
	-7.0
	6.6
	0.7

	2
	285
	290
	295
	-4.3
	-6.5
	-8.3
	14.1
	-13.2

	3
	205
	210
	215
	-5.7
	-7.9
	-9.7
	50.8
	146.1

	4
	660
	665
	670
	-7.3
	-9.5
	-11.3
	38.4
	-30.5

	5
	805
	810
	815
	-9.0
	-11.2
	-13.0
	6.7
	-11.4

	6
	925
	930
	935
	-11.4
	-13.6
	-15.4
	40.3
	-1.1

	Delay spread [ns]
	294

	Cluster AS AoD / AS AoA [(]
	5 / 35

	Cluster PAS shape
	Laplacian

	Total AS AoD / AS AoA [(]
	18.2 / 67.8

	Mobile speed [km/h] / Direction of travel [(]
	3, 30 / 120

	XPR
NOTE: V & H components based on assumed BS antennas
	9 dB


	Mid-paths Share Cluster parameter values for: 
	AoD, AoA, AS, XPR


The following SCME Urban Macro-cell is unchanged from the original SCME paper, with added XPR values, Direction of Travel, and Velocity and a modified mean AoD of -15 degrees.
Table 8.2-2: SCME urban macro-cell channel model

	SCME Urban macro-cell

	Cluster #
	Delay [ns]
	Power [dB]
	AoD [(]
	AoA [(]

	1
	0
	5
	10
	-3
	-5.2
	-7
	67.0
	65.7

	2
	360
	365
	370
	-5.2
	-7.4
	-9.2
	65.5
	45.6

	3
	255
	260
	265
	-4.7
	-6.9
	-8.7
	64.6
	143.2

	4
	1040
	1045
	1050
	-8.2
	-10.4
	-12.2
	83.6
	32.5

	5
	2730
	2735
	2740
	-12.1
	-14.3
	-16.1
	87.1
	-91.1

	6
	4600
	4605
	4610
	-15.5
	-17.7
	-19.5
	92.1
	-19.2

	Delay spread [ns]
	839.5

	Cluster AS AoD / AS AoA [(]
	2 / 35

	Cluster PAS shape
	Laplacian

	Total AS AoD / AS AoA [(]
	7.9 / 62.4

	Mobile speed [km/h] / Direction of travel [(]
	3, 30 / 120

	XPR
NOTE: V & H components based on assumed BS antennas
	9 dB 


	Mid-paths Share Cluster parameter values for: 
	AoD, AoA, AS, XPR


The parameters of the channel models are the expected parameters for the MIMO OTA channel models. However, the final channel model achieved for different methods could be a combined effect of the chamber and the channel emulator.

The Rayleigh fading may be implementation specific. However, the fading can be considered to be appropriate as long as the statistics of the generated Rayleigh fading are within standard requirement on Rayleigh fading statistics.
<Editor: 

· NIST channel model is not ruled out, but before it can be used, more information on the AoA values would need to be provided. >

<< Unchanged content omitted >>
8.3.2.4
Cross-Polarization
This measurement checks how well the measured vertically or horizontally polarized power levels follow expected values. 
Method of measurement: 

Step the emulation and store traces from VNA.

VNA settings:
Table 8.3.2.4-1: VNA settings for cross-polarization.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink Center Frequency in 36.508 as required per band

	Span
	MHz
	10

	RF output level
	dBm
	-15

	Number of traces
	
	1000

	Distance between traces in channel model
	Wavelength (*
	> 2

	Number of points
	
	201

	Averaging
	
	1


(* Time [s] = distance [(] / MS speed [(/s]

MS speed [(/s] = MS speed [(/s] / Speed of light [m/s] * Center frequency [Hz]

Channel model specification:
Table 8.3.2.4-2: Channel model specification for cross-polarization.
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink Center Frequency in 36.508 as required per band

	Channel model samples
	wavelength
	> 2000

	Channel model
	
	As specified in section 8.2

	Mobile speed
	km/h
	3


Measurement Procedure

1. Play or step through the channel model -> SCME UMi, or UMa X Corr

2. Measure the absolute power received at the center of the array, averaged over a statistically significant number of fades.

a. Use a vertically polarized sleeve dipole to measure the V component.

b. Use a horizontally polarized (vertically oriented) magnetic loop dipole, or a horizontally polarized sleeve dipole measured in two orthogonal horizontal positions and summed to measure the H component.

3. Calculate the V/H ratio

4. Compare it with the theory -> 0.83dB for UMi, and 5.89 dB for UMa
Expected measurement results
V/H ratio (composite, i.e., all 6 paths combined) of the 3GPP SCME Umicro model is 0.83 dB and for Umacro 5.89 dB. The BS antennas are isotropic dipoles with +/- 45 degrees slant and subject to a foreshortening of the slanted radiating element. See channel model details specified in Section 8.2.

<< Unchanged content omitted >>
�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.





_1335223817.unknown

_1335223821.unknown

_1335223781.unknown

