

	
3GPP TSG-RAN WG4 Meeting #96-e	R4-2010831
Electronic Meeting, 17th – 28 th Aug 2020
	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.827
	CR
	0001
	rev
	-
	Current version:
	16.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	[bookmark: _GoBack]X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	CR for 38.827 on editorial corrections

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R4

	
	

	Work item code:
	NR_MIMO_OTA
	
	Date:
	2020-07-31

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	editorial corrections

	
	

	Summary of change:
	Section 4.3 FR1 frequency range
Section 6.2.3.2 reference section number
Section 6.5 editorial corrections and reference section number
Section 7.3 editorial correction
Section 7.4.1.5 incorrect table titles

	
	

	Consequences if not approved:
	Incorrect spec

	
	

	Clauses affected:
	4.3, 6.2.3.2, 6.5, 7.3, 7.4.1.5

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	



Page 1


(Start of changes)
[bookmark: _Toc42175173][bookmark: _Toc46355186]4.3	Testing Bands
The present technical report covers both FR1 and FR2 operating bands.
Table 4.3-1: Definition of frequency ranges
	Frequency range designation
	Corresponding frequency range 

	FR1
	450 MHz – 6000 MHz410 MHz – 7125 MHz

	FR2
	24250 MHz – 52600 MHz



(Unchanged sections omitted)

[bookmark: _Toc42175188][bookmark: _Toc46355201]6.2.3.2	Test procedure
Before throughput testing, the initial conditions shall be confirmed to reach the correct measurement state for each test case. 
1. Ensure environmental requirements of Annex C are met.
2. Configure the test system according to Clauses 8.2 and 7.2 for the applicable test case.
3. Verify the implementation of the channel model as specified in Clause 7.4.1.
4. Position the UE in the chamber according to Annex A.
5. Power on the UE.
6. Set up the connection.
Note:        For step 3, the verification of the channel model implementation is usually performed once for each channel model as part of the laboratory accreditation process, and will remain valid as long as the setup and instruments remain unchanged. Otherwise the channel model validation may need to be performed prior to starting each throughput test. 
For throughput testing, the following steps shall be followed in order to evaluate NR MIMO OTA performance of the DUT:
1. Position the DUT in the default P0 alignment option (Orientation 1), as defined in Section DA.3
2. Measure MIMO OTA throughput, the maximum downlink power is TBD. MIMO OTA throughput is the minimum downlink signal power resulting in a pre-defined throughput value ([FFS]) of the maximum theoretical throughput.  The downlink signal power step size shall be no more than 0.5 dB when RF power level is near the NR MIMO sensitivity level. 
3. Rotate the UE to the next test point. Table 6.2.3.2-1 lists 36 evenly spaced test points determined using the charged particle approach and with test point #1 centred at (0,0). 
4. Repeat the test from step 2 for each specified test point. If the re-positioning concept is applied, the device needs to be positioned in P0 Orientation 2 (either option 1 or option 2).  
5. The postprocessing method and the performance metric are FFS. 

(Unchanged sections omitted)

[bookmark: _Toc42175191][bookmark: _Toc46355204]6.5	EUT positioning in the chamber
6.5.1	Minimum test zone size 
The minimum test zone size for NR MIMO OTA test methods, both FR1 and FR2, is 20cm. Another test zone size larger than 20cm is FFS. “Black-box” testing approach is adopted for NR MIMO OTA testing, the physical center of the EUT shall be placed in the centre of the test zone, the EUT shall be completely contained within the test zone size defined by respective operation band. The detailed test zone size for each band is listed in Annex A.4.
6.5.2	EUT orientation within the test zone 
In order to minimize measurement uncertainty, it’s important that test house ensure the EUT is oriented within the chamber’s test zone in a standardized manner. Annex A.3 provides a preliminary set of normative EUT orientation conditions. 
For FR1 MIMO OTA, the DUT shall be tested under Free Space Data Mode Portrait (FS DMP), Free Space Fata Data Mode Landscape (FS DML), and Free Space Data Mode Screen Up flat (FS DMSU), the DUT azimuthal rotation shall be performed over 360 degrees per orientation in 30 degree steps (12 total positions). Finer angular steps at FR1 high frequency for rotation is FFS.
[bookmark: _Hlk31721871]For FR2 MIMO OTA, the DUT shall be tested using a 3D scan. With the DUT positioned in the default P0 alignment option, as defined in Section DA.3, measurements on 36 evenly spaced test points with a constant density shall be performed.

(Unchanged sections omitted)

[bookmark: _Toc42175200][bookmark: _Toc46355213]7.3	Channel Model emulation of the Base Station beamforming configuration
The basic parameters of NR BS antenna is specified in table 7.2-7. The propagation environment generated in the test zone is channel model defined in section 7.2 with base station antenna filtering effect. For the channel model emulation in the chamber, the beamforming characteristic of the BS pattern is defined as follow: 
· For FR1: A code book of 60 fixed beams is constructed to a grid of five elevation angles from –20 to +20 with 10 steps and 12 azimuth angles from –80 to +80 with ~15 steps；
· For FR2: A code book of 128 fixed beams is constructed to a grid of eight elevation angles from –25 to +25 with ~7.1 step size and 16 azimuth angles from –60 to +60 with 8 step size；
For NR FR1 MIMO OTA, 2 strongest transmitting beams are selected from the pre-defined beam grid based on their proximity to the strong clusters of each FR1 channel model.
For NR FR2 MIMO OTA, 1 strongest transmitting beam is generated from BS, the direction of this beam towards the strongest cluster of each FR2 channel model.

(Unchanged sections omitted)

[bookmark: _Toc42175207][bookmark: _Toc46355220]7.4.1.5	Power validation
FR1 power validation procedure for MPAC system:
This measurement checks the total power in the center of the test zone. The power validation is measured with a spectrum analyzer as shown in Figure 7.4.1.5-1.
[image: ]
Figure 7.4.1.5-1: Setup for power validation measurements
Spectrum analyzer settings:
Table 7.4.1.5-1: Spectrum analyzer settings for Doppler/Temporal correlation Power validation measurements 
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency
 in Table 7.4.1-1

	Integrated Channel Span
	Hz
	20MHz

	RBW
	Hz
	30 kHz

	VBW
	Hz
	≥10MHz

	Number of points
	
	≥400

	Averaging
	
	≥100

	Detector 
	
	RMS



Measurement Procedure:
1. Place a vertical reference dipole in the center of the test zone connected to a spectrum analyzer (or power meter) via a cable.
2. Record the cable and reference dipole gains.
3. Load the target channel model into the channel emulator.
4. Start the NR FR1 signaling in the base station emulator with the required parameter identical to the measurements conditions.
5. Average the power received by the spectrum analyzer for a sufficient amount of time to account for the fading channel – one full channel simulation might be unnecessary.
6. Repeat steps 1 to 4 with a magnetic loop for the horizontal polarization, or a horizontally polarized sleeve dipole measured in four orthogonal horizontal positions and summed to measure the H component.
7. Calculate the total power received at the test area as the sum of the power in the two polarizations.

FR2 power validation procedure for 3D-MPAC system:
This measurement checks the total power in the centre of the test zone. The power validation is measured with a spectrum analyser as shown in Figure 7.4.1.5-2.
[image: ]
Figure 7.4.1.5-2: Setup for power validation measurements
Spectrum analyzer settings:
Table 7.4.1.5-12: Spectrum analyzer settings for Doppler/Temporal correlation Power validation measurements 
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency
 in Table 7.4.1-2

	Integrated Channel Span
	Hz
	20MHz

	RBW
	Hz
	30 kHz

	VBW
	Hz
	≥10MHz

	Number of points
	
	≥400

	Averaging
	
	≥100

	Detector 
	
	RMS



Measurement Procedure:
1. Place a horn antenna with H polarization terminated in the centre of the test zone connected to a spectrum analyzer (or power meter) via a cable.
2. Record the cable and horn antenna gains.
3. Load the target channel model into the channel emulator.
4. Start the NR FR2 signalling in the base station emulator with the required parameter identical to the measurements conditions.
5. Average the power received by the spectrum analyzer for a sufficient amount of time to account for the fading channel – one full channel simulation might be unnecessary.
6. Repeat steps 1 to 4 with a horn antenna V polarization terminated for the horizontal polarization, in four orthogonal horizontal positions and summed to measure the H component.
7. Calculate the total power received at the test area as the sum of the power in the two polarizations.
[bookmark: _Toc42175208][bookmark: _Toc46355221]7.4.1.6	PAS similarity percentage (PSP)
The PSP validation measurements aim at evaluating PAS similarity percentage (PSP), which is one of the validation metrics for characterizing FR2 channel model under test in the quite zone of 3D-MPAC. For PSP validation measurement, only vertical polarization validation is required. The measurement array is essentially a virtual array configuration realized in 3D-MPAC through a -θ positioning system. The measurement array is a semi-circle and sectored array configuration illustrated in Figure 7.4.1.6-1 where complex channel frequency response is measured at each antenna location 0.5 λ apart using a vector network analyser (VNA) setup.  The vertical sectors of the measurement array are limited to 60 (±30) and the horizontal sector to 180 (±90) with the broad side direction points towards the probes. Depending of the turntable architecture/implementation, the virtual array configuration for the PSP validation is composed of two alternative semi-circle arrangements (1 x horizontal and either 2 x crossed vertical or 2 x parallel vertical). The radius of the array element locations with respect to the centre of the test zone is 5 cm, which is equivalent to the half of the test zone radius at 28 GHz. For different frequency bands, the radius of the measurement array sectored semi-circles remains fixed at 5 cm while the spatial sampling of the array varies. This measurement validates the proper angular behaviour in the test zone. 
[image: Array_halfArcs_r5cm_Az180_El60deg_v1] [image: Array_halfArcs_r5cm_Az180_El60deg_v2]
Figure 7.4.1.6-1: Semi-circle measurement array configurations with K = 37 elements (at 28 GHz). On the left with two crossed vertical sectors, on the right with two parallel vertical sectors.

[image: ]
Figure 7.4.1.6-2: Setup for PSP validation measurements
The PSP validation is measured with a vector network analyser as shown in Figure 7.4.1.6-2 illustrating the PSP measurement setup. Port 1 of the VNA transmits signals through the fading emulator and radiate them through L probes within the anechoic chamber. The radiated signals are then received at the test antenna that is positioned inside the test zone. The test antenna is mounted on a -θ positioner which is capable of moving the antenna to pre-defined spatial locations on a fixed radius from the centre of the quiet zone according the measurement array configuration. Finally, the signal is received at port 2 of the VNA. The most suitable approach for the PSP validation is based on an omnidirectional antenna (omnidirectional pattern in AZ and wide BW in EL) as the test can be automated easily. Alternatively, a directional antenna could be used but requires frequent re-positioning. 
The measurement and analysis procedure are given as follows:
1. Set the target channel model in the Channel Emulator. 
2. For each position of the test antenna on the measurement array configuration in the test zone, step & pause the emulator to different time instances. Measure the complex frequency responses  for all stepped channel snapshots , where the interval between frequency and time samples is  and , respectively. The number of channel snapshots  and frequency samples . 	
3. Move the measurement antenna with a positioner to another location  and repeat step 2 to record frequency responses  of all stepped channel snapshots. 
4. Repeat step 3 to record frequency responses at all  spatial sample points. 
5. Estimate the measured PAS through the following two-step processing:
a) In the first step, calculate the discrete azimuth and elevation angles (DoA) for the measurement array configuration by applying the MUSIC algorithm. Estimate the powers from the DoA and auto-covariance matrix of the received signal acquired through VNA complex frequency response data. A near field to far-field conversion is then applied to the transfer function between probes and measurement array positions.
b) In the second step, use the angle and power estimates, i.e. the discrete PAS of N azimuth and elevation directions and power values in conjunction with a 4x4 DUT sampling array for beamforming with the conventional Bartlett beamformer to estimate the “measured PAS seen by DUT” for PSP calculation. 
6. Evaluate the reference OTA PAS for the 4x4 DUT array by applying the conventional Bartlett beamformer to the OTA probe weights and the strongest beam from the code book of 128 beam-grid with 4x4 DUT sampling array.
7. Calculate total variation distance (Dp) from the reference and measured PAS. Mathematically,
[image: ]
8. Calculate PSP values as PSP = (1-Dp) x 100%.
VNA settings:
Table 7.4.1.6-1: VNA settings for PDP FR2 PSP measurements
	Item
	Unit
	Value

	Center frequency
	MHz
	Downlink center frequency
in Table 7.4.1-2

	Span
	MHz
	0 (or the minimum)

	Number of traces
	
	1000

	Number of points
	
	1



(End of changes)
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