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1	Background
      The big difference is observed in last round MPAC comparison testing in 3GPP. Meantime, A inter-lab comparison test activity is organized in China to help test engineers in different laboratories to clarify their understanding and operation in MIMO OTA test. The Inter-Lab Comparison Test plan is drafted to validate the MPAC before any test can be done. Test templates of CTIA and CCSA are both included.
      Huawei is invited to share our experiences and suggestions in this document. 

2	Documents to be discuss



                    

3	Conclusions
Observations: 
    In MPAC, measurement under Uma channel model is much variable than that under UMi.
· Same compensation values used in UMi lead to larger differences in Uma among the chambers.
· Root causes for difference in UMa are still unknown.
Suggestion: 
[bookmark: _GoBack]     The key settings in MPAC should be confirmed/audited by experienced stuff BEFORE the comparison tests could be executed.
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Copyright & Disclaimer

		release record		date		Version		editor

		MIMO OTA Comparison test plan designed by Dr. Xingfeng Wu.		2017/2/21		Version 1.0.		 Xingfeng Wu

		Correct errors on Measurements Results-CTIA" sheet, BW=10		2017/02/25		Version 1.1.1		Xingfeng Wu

		Table 1-c(optional) is added.		2017/02/27		Version 1.1.2		Xingfeng Wu

		Landscape45 test is optional except for iphone6/iphone7. 		2017/03/07		Version 1.2		Xingfeng Wu

		Add "Notice that  attenuation inside CE's output  port(F32: Output Gain) Should be set as zero." for P-nrx-all measurement in Q&A page		2017/03/07		Version 1.2		Xingfeng Wu

		The item7 and 8 about average method in sheet "Instructions"  are revised.		2017/03/08		Version 1.3		Xingfeng Wu

		Test cases are refined for both CCSA and CTIA.		2017/03/14		Version 1.4		Zhefeng Chen & Xingfeng Wu

		Process designed for Investigation measurement of test volume noise floor and uplink path , in Q&A Tables		2017/05/15		Version 1.5		Xingfeng Wu



		Purpose:

		This comparison test activity is organized by Dr.Xingfeng Wu, which is used to confirm the MPAC systems in different LABs are correctly operated.

		This comparison test activity is also designed to find out the "real" value of different DUT by average the results in different MPAC system, so that Labs can understand their system's uncertainty and accuracy  appropriately.



		Copyright:

		The template and method designed in this document can be used freely and open to discussion.

		Measurement data can not be spreaded without the pemission from respective Lab owner.



		OUTPUT:

		After eliminating the abnormal results, the final averaged (90% outage) curve according to different LAB's data would be given to each Lab.

		1. The name of respective Lab should be anonymous.

		2. According to my experience, the measurement bias on different DUT in different MPAC systems could be varied by different band / channel model / CCSA / CTIA requirements, so different type/size DUTs are selected for this round comparison test.

		3. Averaged curves in different band / channel model / CCSA / CTIA requirements would be given separately.

		final curves examples:

		If there is anything unclarified, please contact Dr. Xingfeng WU by mobile phone: +86 13811163645, or email: benny.wuxingfeng@huawei.com.
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Instructions

		Instructions:

		1		Each participating Lab must finish the Q&A tables in advance and Q&A tables should be fed back to organizer as soon as possible!

		2		Measurements according to both CCSA and CTIA are considered in this round comparison test.B3(FDD)/B38(TDD)/B17(FDD) are selected to be tested.

		3		Please read the standards carefully. The difference requirements between CCSA and CTIA should be noticed, such as the TBS index setup.

		4		Measurements under UMi and UMa channel model are both required.

		5		Measurements for Portrait-45 is necessary, and Landscape-45 are optional.

		6		Bandwidth is 10MHz for CCSA Band17 in this round comparison test.

		7		The final averaged power on 70%/90% TP outage in sheet "Measurements Results-CCSA" should be recorded according to CCSA requirement.

		8		The final averaged SIR on 70%/90% TP outage in sheet "Measurements Results-CTIA"should be recorded according to CTIA MIMO TEST Plan1.1,
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Q&A Tables

				If there is anything unclarified, please contact Dr. Xingfeng WU by mobile phone: +86 13811163645, or email: benny.wuxingfeng@huawei.com.																																										CTIA MIMO TEST PLAN v1.1 PAGE 34:																		NOTICE:



				Each participating Lab must finish the Q&A tables in advance!																																																												1. With the additional P-nrx-all defined in this comparison activity as following:

																																																																P-nrx-all：Enable the CE and turn on  Tester (eg.CMW500) with NO LTE signal output , measure the received power with the SA to establish a noise floor in the center of chamber.

		Questions:				Answers:																																																										Notice that  attenuation inside CE's output  port(F32: Output Gain) Should be set as zero.

		1		Have the channel model validation been done in your MPAC system?		Yes/No		(Channel model validation results could be asked by comprison activity orgnizer for confirmation in order to ensure the reliability of the MPAC system.)																																																								2. P-nrx-all should (While P-nrx NOT) be  measured with the compensation consideration of cable loss or dipole/loop gain. V and H polarization should be measured separately and summed up.

		2		Have the uncertainty of MPAC in your Lab been analysed?		Yes/No		(Uncertainty analysis documents could be asked by comprison activity orgnizer for confirmation in order to ensure the reliability of the MPAC system.)

		3		Have the SIR validation been done in your MPAC system?		Yes/No		If YES,Please fill up the following table accordting to your SIR results.





		4		Clarify/Record these values in table1-a/b/c respectively:

				   (1) maximum achievable power that system can achieved in Low/Medial/High Frequency.		Table 1-a																																																Calculated automatically:

														MaxAchievablePower		Output Loss				P-target		SIR-target		XPR-target		Dipole G		Loop G		Cable loss				Noise Floor（dBm/9MHz）										P-signal-V		P-int-V		P-signal-H		P-int-H				P-signal-T		Bias-Power		P-int-T		SIR-Mearsured		Bias-SIR		XPR-int		XPR-Measured		Bias-XPR				SA setup:

				   (2) external loss and output losss in Low/Medial/High Frequency.						Freq(MHz) 		BW(MHz)		(dBm/15kHz)		(dB)				(dBm/15kHz)		(dB)		(Uma:dB)		(dBi)		(dBi)		(dB)				P-nrx										dBm/9MHz		dBm/9MHz		dBm/9MHz		dBm/9MHz				dBm/9MHz		dB		dBm/9MHz		dBm/9MHz		dB		dB		dB		dB

								B17		740		10		x		y						0		8.13										-80										-40				-40						-36.9897000434		-64.7897000434		3.0102999566		-40		-40		0		0		-8.13

																																		0.00000001										0.0001		1		0.0001		1				0.0002				2

								B3		1842.5		10		x		y						0		8.13



								B38		2595		10		x		y						0		8.13





						Table 1-b（optional）

														Max achievable-Power		Output Loss				P-target		SIR-target		XPR-target										Noise Floor（dBm/9MHz）										P-signal-V		P-int-V		P-signal-H		P-int-H				P-signal-T		Bias-Power		P-int-T		SIR-Mearsured		Bias-SIR		XPR-int		XPR-Measured		Bias-XPR

										Freq(MHz) 		BW(MHz)		(dBm/15kHz)		(dB)				(dBm/15kHz)		(dB)		(Umi:dB)										P-nrx										dBm/9MHz		dBm/9MHz		dBm/9MHz		dBm/9MHz				dBm/9MHz		dB		dBm/9MHz		dBm/9MHz		dB		dB		dB		dB

								B17		740		10		x		y						15		0.83										-80										-40				-40						-36.9897000434		-64.7897000434		3.0102999566		-40		-55		0		0		-0.83

																																		0.00000001										0.0001		1		0.0001		1				0.0002				2

								B3		1842.5		10		x		y						15		0.83



								B38		2595		10		x		y						15		0.83



				   (3) The "Target Power(P-target)" used in SIR validation in Low/Medial/High Frequency.

				     The "Target SIR" should be 0/15/30 in Table 1-a/b/c respectively)		Table 1-c（optional）

														Max achievable-Power		Output Loss				P-target		SIR-target		XPR-target										Noise Floor（dBm/9MHz）										P-signal-V		P-int-V		P-signal-H		P-int-H				P-signal-T		Bias-Power		P-int-T		SIR-Mearsured		Bias-SIR		XPR-int		XPR-Measured		Bias-XPR

				   (4) The Target SIR should be set to 0/15/30(dB) in SIR validation respectively (Table 1-a/b/c)						Freq(MHz) 		BW(MHz)		(dBm/15kHz)		(dB)				(dBm/15kHz)		(dB)		(Umi:dB)										P-nrx										dBm/9MHz		dBm/9MHz		dBm/9MHz		dBm/9MHz				dBm/9MHz		dB		dBm/9MHz		dBm/9MHz		dB		dB		dB		dB

				   (5) Uma Channel model is used in Table 1-a , and Umi is used in table 1-b and table 1-c.				B17		740		10		x		y						30		0.83										-80										-40				-40						-36.9897000434		-64.7897000434		3.0102999566		-40		-70		0		0		-0.83

																																		0.00000001										0.0001		1		0.0001		1				0.0002				2

								B3		1842.5		10		x		y						30		0.83



								B38		2595		10		x		y						30		0.83









						Table 2-a

		5		 The investigation of noise floor in the center of test volume(Table 2-a):								Dipole G		Loop G		Cable loss		Noise Floor（dBm/9MHz）

				       Step 1: Configure the Spectrum Analyzer with the settings given in the test plan,  without connecting any cable, then record Noise Floor(dBm/9MHz) of SA as Pnoise-equipment. 						Freq(MHz) 		(dBi)		(dBi)		(dB)		Pnoise
-equipment		ReadSA-v		P-noise-v		ReadSA-h		P-noise-h		P-nrx-all

				       Step 2: Connect a reference dipole to the SA via a RF cable and place the dipole vertically 
in the center of the test volume. The attenuation of this RF cable must be lower than 3 dB, and 
any amplifier(include the LNA) Should NOT be used. (the SA can be placed inside chamber in order to reduce the length of the RF cable connecting with the dipole .But SA should be placed away from test volume as far as possible.)				B17		740		1.13		-1.82		-1.49		-83.7		-80		-79.64				\		ERROR:#VALUE!

				       Step 3: Turn on the system ,make sure Power Amplifier and Channel Emulator is working in the same condition as normal TP measurement. 														0.0000000043				0.0000000109		1		ERROR:#VALUE!		ERROR:#VALUE!

				      Step 4: The CE could be set mannully for the target channel model / the operating frequency,  
the attenuation of CE's output should be set as zero.				B3		1842.5		1.87		-0.32		-2.38		-85.9		-85.2		-84.69				\		ERROR:#VALUE!

				      Step 5:  Turn off the signal of Call box, record the SA as ReadSA-v, then compensate/measure the vertical noise of test volume as P-noise-v.														0.0000000026				0.0000000034		1		ERROR:#VALUE!		ERROR:#VALUE!

				       (Compensation should be )				B38		2595		1.91		0.81		-2.89		-85		-84.65		-83.67				\		ERROR:#VALUE!

				     For the P-noise-h test, repeat step 2 to step 5 with the loop instead of dipole.														0.0000000032				0.0000000043		1		ERROR:#VALUE!		ERROR:#VALUE!







		6		 The investigation of uplink range loss inside the chamber(Table 2-b):		Table 2-b												Path Loss								Cable Loss

						Frequency		VNA Output
power(dBm)		Dipole Gain(dBi)		Loop Gain(dBi)		cable 1 for
Compensation 		cable 2 for
Compensation 		S21-V		S21-H		Uplink Path
Loss_V		Uplink Path
Loss_H		S21-V		S21-H		Uplink
Cable
Loss_V		Uplink
Cable
Loss_H

						740		0		1.13		-3.32		-0.58		-2.74		-49.8				-48.19		1.61

								-10

								-20

								-30

								-40

								-50

						1842.5		0		1.87		-5.4		-0.93		-4.47		-59.2				-56.6

				Two value should be measured: Uplink Path loss& Uplink cable loss				-10

								-20

				General test steps for UPL:				-30

				Step 1: Place the sleeve (or Loop) dipole in the center of chamber, use S21 value of VNA to measure 
the Vertical( or Horizontal)Uplink Path Loss_V(Uplink Path Loss_H).				-40

				Step 2: VNA output power should be set  from 0dbm to -50dBm In order to investigate the
 possible change for active component in uplink path. 
S21 value should be recorded respectively in the table 2-b.				-50

				Step 3: Compensate necessary cable and dipole gain to caculate the UPL_V & UPL_H.		2595		0		1.91		-6.77		-1.11		-5.66		-75

								-10

				The automatical calculation in table 2-b is subject to be revised according to practical setup of 
measurement used by each labotories.				-20

								-30

								-40

				The measurement of Uplink Cable Loss(UCL) is similar as UPL.				-50														-71.25





		7		Please clarify the rotating direction of turntable by photo or description(Table 3).                   =>		Table 3.		Contact Dr. Xingfeng WU for discussion and descrption by mobile phone: +86 13811163645, or email: benny.wuxingfeng@huawei.com.

						Attaching photo series 1 here for clarification of Question 5:















		8		Please clarify the initial position of the turntable by photo or description(Table 3).                   =>		Attaching photo series 2 here for clarification of Question 6:















		9		please clarify the intial position of the DUT (both P45 & L45) by photo(Table 3).                =>		Attaching photo series 3 here for clarification of Question 7:





















		10		Please clarify the system information/vendors/ models /Firmware of your MPAC system(Table 4).		Table 4.		please re-edit table according to your own MPAC system.

						Name of LAB:				ABP/TMC/Balun/Sporton-KS/HW-SH/Lenovo-WH/SGS

						Contact Person/email/MP

						system integrator:				ETS-Lindgen/SATIMO/HWA-TECH

						Model name:				8923/STARMIMO-H/Z6000A/SMART

						Radius of the ring(m)				1.5/other

						Probe in use:				8 or 16

						dipole vendor:				ETS-Lindgen/SATIMO/HWA-TECH

						Is Loop dipole used in 
calibration?				YES/NO



						Channel Emulator:				Anite F32/F8/FS8, Spirent Vetex/VR5 

						Channel in use:				16/32/8

						firmware version:



						eNodeB Emulator:				 R&S CMW500/ Anriszu 8820, 8821/ Keysight UXM

						firmware version:
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DUT info

		DUT		IMEI or S/N

		HUAWEI M2		K6T6R16806000122		 首批先送TMC 紫色编号1

		HUAWEI HONOR Note8		8609160300722504		 首批先送TMC 紫色编号2

		HUAWEI Mate9		862005030205609		 首批先送TMC 紫色编号3

		iPhone6		359279068506770		 首批先送TMC 紫色编号4

		HUAWEI P8 Max		2015CP1299		 首批先送TMC 紫色编号5

		HUAWEI HONOR 8		869949020476584		 首批先送TMC 紫色编号6						sh

		HUAWEI HONOR V8		869395027011760		 首批先送ABP 黄色编号1

		HUAWEI M3		004401727992980		 首批先送ABP 黄色编号2

		HUAWEI MLA		861331030187089		 首批先送ABP 黄色编号3

		HUAWEI P9 AL10		862941030247623		 首批先送ABP 黄色编号4						sh

		HUAWEI Mate8 AL10		862939030002691		 首批先送ABP 黄色编号5						sh

		Samsung S7		359755074513256/14								sh

		iPhone 7		359166070306788		 首批先送ABP 黄色编号6

		HUAWEI P10 L29		YLM7N16B09000178								bj

		HUAWEI P10Plus  L29		862940030051480								bj



				Band		Band1		Band2		Band3		Band4		Band5		Band6		Band7		Band8		Band9		Band12		B13		Band17		Band18		Band19		Band20		Band25		Band26		Band27		Band 28		Band38		Band39		Band40		Band41

				Frequency		2140		1960		1842.5		2132.5		881.5		880		2655		942.5		1962.4		737.5		751		740		867.5		882.5		806		1962.5		876.5		860.5		778(10M)		2595		1900		2350		2593

				HUAWEI M2		√				√										√																														√

				HUAWEI HONOR Note8		√				√								√																										√		√		√		√

				HUAWEI Mate9		√		√		√		√		√				√		√		√		√				√		√		√										√		√		√		√		√

				iPhone6		√		√		√		√		√				√		√		√		√				√		√		√										√		√		√		√		√

				HUAWEI P8 Max		√				√								√																										√		√		√

				HUAWEI HONOR 8		√				√		√						√																										√		√		√		√

				HUAWEI HONOR V8		√				√		√						√																										√		√		√		√

				HUAWEI M3		√				√				√				√		√												√		√								√		√		√		√		√

				HUAWEI MLA		√				√				√				√																										√		√		√		√

				HUAWEI P9 AL10		√		√		√		√		√		√		√		√				√				√		√		√		√				√				√		√		√		√		√

				HUAWEI Mate8 AL10		√		√		√		√		√		√		√		√				√				√		√		√		√				√				√		√		√		√		√

				Samsung S7		√		√		√		√		√				√		√				√						√		√		√										√		√		√		√

				iPhone 7		√		√		√		√		√				√		√				√		√		√		√		√		√		√		√		√		√		√		√		√		√

				HUAWEI P10 L29		√		√		√		√		√				√		√		√		√				√		√		√		√				√				√		√		√		√		√

				HUAWEI P10Plus L29		√		√		√		√		√				√		√		√		√				√		√		√		√				√				√		√		√		√		√
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Measurements Results-CCSA

		CCSA UMI @90% Throughput																												CCSA UMI @90% Throughput

		Test Pose		Portrait 45																										Test Pose		Landscape 45

		Band		Band 3								Band 38								Band 17										Band		Band 3								Band 38								Band 17

		Frequency(MHz)		1842.5								2595								740										Frequency(MHz)		1842.5								2595								740

		BW(MHz)		20								20								10										BW(MHz)		20								20								10

		Test Lab		ABP		TMC						ABP		TMC						ABP		TMC								Test Lab		ABP		TMC						ABP		TMC						ABP		TMC

		Test date																												Test date

		Temp. & Hum.																												Temp. & Hum.

		HUAWEI M2										/		/		/		/		/		/		/		/				HUAWEI M2		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR Note8																		/		/		/		/				HUAWEI HONOR Note8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate9																												HUAWEI Mate9		/		/		/		/		/		/		/		/		/		/		/		/

		iPhone6																												iPhone6

		iPhone7																												iPhone7

		HUAWEI MLA																		/		/		/		/				HUAWEI MLA		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P8 Max																		/		/		/		/				HUAWEI P8 Max		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR 8																		/		/		/		/				HUAWEI HONOR 8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR V8																		/		/		/		/				HUAWEI HONOR V8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P9																												HUAWEI P9		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate8																												HUAWEI Mate8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI M3																		/		/		/		/				HUAWEI M3		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10																												HUAWEI P10		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10 Plus																												HUAWEI P10 Plus		/		/		/		/		/		/		/		/		/		/		/		/

				Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10												Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10

		SAMSUNG S7 TMO																												SAMSUNG S7 TMO

		CCSA UMA @90% Throughput																												CCSA UMA @90% Throughput

		Test Pose		Portrait 45																										Test Pose		Landscape 45

		Band		Band 3								Band 38								Band 17										Band		Band 3								Band 38								Band 17

		Frequency(MHz)		1842.5								2595								740										Frequency(MHz)		1842.5								2595								740

		BW(MHz)		20								20								10										BW(MHz)		20								20								10

		Test Lab		ABP		TMC						ABP		TMC						ABP		TMC								Test Lab		ABP		TMC						ABP		TMC						ABP		TMC

		Test date																												Test date

		Temp. & Hum.																												Temp. & Hum.

		HUAWEI M2										/		/		/		/		/		/		/		/				HUAWEI M2		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR Note8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI HONOR Note8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate9		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI Mate9		/		/		/		/		/		/		/		/		/		/		/		/

		iPhone6																												iPhone6

		iPhone7																												iPhone7

		HUAWEI MLA																		/		/		/		/				HUAWEI MLA		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P8 Max		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P8 Max		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR 8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI HONOR 8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR V8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI HONOR V8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P9		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P9		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI Mate8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI M3		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI M3		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P10		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10 Plus		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P10 Plus		/		/		/		/		/		/		/		/		/		/		/		/

				Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10												Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10

		SAMSUNG S7 TMO																												SAMSUNG S7 TMO

		CCSA UMI @70% Throughput																												CCSA UMI @70% Throughput

		Test Pose		Portrait 45																										Test Pose		Landscape 45

		Band		Band 3								Band 38								Band 17										Band		Band 3								Band 38								Band 17

		Frequency(MHz)		1842.5								2595								740										Frequency(MHz)		1842.5								2595								740

		BW(MHz)		20								20								10										BW(MHz)		20								20								10

		Test Lab		ABP		TMC						ABP		TMC						ABP		TMC								Test Lab		ABP		TMC						ABP		TMC						ABP		TMC

		Test date																												Test date

		Temp. & Hum.																												Temp. & Hum.

		HUAWEI M2										/		/		/		/		/		/		/		/				HUAWEI M2		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR Note8																		/		/		/		/				HUAWEI HONOR Note8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate9																												HUAWEI Mate9		/		/		/		/		/		/		/		/		/		/		/		/

		iPhone6																												iPhone6

		iPhone7																												iPhone7

		HUAWEI MLA																		/		/		/		/				HUAWEI MLA		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P8 Max																		/		/		/		/				HUAWEI P8 Max		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR 8																		/		/		/		/				HUAWEI HONOR 8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR V8																		/		/		/		/				HUAWEI HONOR V8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P9																												HUAWEI P9		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate8																												HUAWEI Mate8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI M3																		/		/		/		/				HUAWEI M3		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10																												HUAWEI P10		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10 Plus																												HUAWEI P10 Plus		/		/		/		/		/		/		/		/		/		/		/		/

				Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10												Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10

		SAMSUNG S7 TMO																												SAMSUNG S7 TMO

		CCSA UMA @70% Throughput																												CCSA UMA @70% Throughput

		Test Pose		Portrait 45																										Test Pose		Landscape 45

		Band		Band 3								Band 38								Band 17										Band		Band 3								Band 38								Band 17

		Frequency(MHz)		1842.5								2595								740										Frequency(MHz)		1842.5								2595								740

		BW(MHz)		20								20								10										BW(MHz)		20								20								10

		Test Lab		ABP		TMC						ABP		TMC						ABP		TMC								Test Lab		ABP		TMC						ABP		TMC						ABP		TMC

		Test date																												Test date

		Temp. & Hum.																												Temp. & Hum.

		HUAWEI M2										/		/		/		/		/		/		/		/				HUAWEI M2		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR Note8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI HONOR Note8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate9		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI Mate9		/		/		/		/		/		/		/		/		/		/		/		/

		iPhone6																												iPhone6

		iPhone7																												iPhone7

		HUAWEI MLA																		/		/		/		/				HUAWEI MLA		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P8 Max		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P8 Max		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR 8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI HONOR 8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR V8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI HONOR V8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P9		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P9		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI Mate8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI M3		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI M3		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P10		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10 Plus		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P10 Plus		/		/		/		/		/		/		/		/		/		/		/		/

				Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10												Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10

		SAMSUNG S7 TMO																												SAMSUNG S7 TMO
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Measurements Results-CTIA

		CTIA UMI @90% Throughput																												CTIA UMI @90% Throughput

		Test Pose		Portrait 45																										Test Pose		Landscape 45

		Band		Band 3								Band 38								Band 17										Band		Band 3								Band 38								Band 17

		Frequency(MHz)		1842.5								2595								740										Frequency(MHz)		1842.5								2595								740

		BW(MHz)		10								20								10										BW(MHz)		10								20								10

		Test Lab		ABP		TMC						ABP		TMC						ABP		TMC								Test Lab		ABP		TMC						ABP		TMC						ABP		TMC

		Test date																												Test date

		Temp. & Hum.																												Temp. & Hum.

		HUAWEI M2										/		/		/		/		/		/		/		/				HUAWEI M2		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR Note8																		/		/		/		/				HUAWEI HONOR Note8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate9																												HUAWEI Mate9		/		/		/		/		/		/		/		/		/		/		/		/

		iPhone6																												iPhone6

		iPhone7																												iPhone7

		HUAWEI MLA																		/		/		/		/				HUAWEI MLA		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P8 Max																		/		/		/		/				HUAWEI P8 Max		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR 8																		/		/		/		/				HUAWEI HONOR 8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR V8																		/		/		/		/				HUAWEI HONOR V8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P9																												HUAWEI P9		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate8																												HUAWEI Mate8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI M3																		/		/		/		/				HUAWEI M3		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10																												HUAWEI P10		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10 Plus																												HUAWEI P10 Plus		/		/		/		/		/		/		/		/		/		/		/		/

				Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10												Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10

		SAMSUNG S7 TMO																												SAMSUNG S7 TMO

		CTIA UMA @90% Throughput																												CTIA UMA @90% Throughput

		Test Pose		Portrait 45																										Test Pose		Landscape 45

		Band		Band 3								Band 38								Band 17										Band		Band 3								Band 38								Band 17

		Frequency(MHz)		1842.5								2595								740										Frequency(MHz)		1842.5								2595								740

		BW(MHz)		10								20								10										BW(MHz)		10								20								10

		Test Lab		ABP		TMC						ABP		TMC						ABP		TMC								Test Lab		ABP		TMC						ABP		TMC						ABP		TMC

		Test date																												Test date

		Temp. & Hum.																												Temp. & Hum.

		HUAWEI M2										/		/		/		/		/		/		/		/				HUAWEI M2		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR Note8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI HONOR Note8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate9		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI Mate9		/		/		/		/		/		/		/		/		/		/		/		/

		iPhone6																												iPhone6

		iPhone7																												iPhone7

		HUAWEI MLA																		/		/		/		/				HUAWEI MLA		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P8 Max		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P8 Max		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR 8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI HONOR 8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR V8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI HONOR V8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P9		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P9		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate8		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI Mate8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI M3		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI M3		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P10		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10 Plus		/		/		/		/		/		/		/		/		/		/		/		/				HUAWEI P10 Plus		/		/		/		/		/		/		/		/		/		/		/		/

				Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10												Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10

		SAMSUNG S7 TMO																												SAMSUNG S7 TMO

		CTIA UMI @70% Throughput																												CTIA UMI @70% Throughput

		Test Pose		Portrait 45																										Test Pose		Landscape 45

		Band		Band 3								Band 38								Band 17										Band		Band 3								Band 38								Band 17

		Frequency(MHz)		1842.5								2595								740										Frequency(MHz)		1842.5								2595								740

		BW(MHz)		10								20								10										BW(MHz)		10								20								10

		Test Lab		ABP		TMC						ABP		TMC						ABP		TMC								Test Lab		ABP		TMC						ABP		TMC						ABP		TMC

		Test date																												Test date

		Temp. & Hum.																												Temp. & Hum.

		HUAWEI M2										/		/		/		/		/		/		/		/				HUAWEI M2		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR Note8																		/		/		/		/				HUAWEI HONOR Note8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate9																												HUAWEI Mate9		/		/		/		/		/		/		/		/		/		/		/		/

		iPhone6																												iPhone6

		iPhone7																												iPhone7

		HUAWEI MLA																		/		/		/		/				HUAWEI MLA		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P8 Max																		/		/		/		/				HUAWEI P8 Max		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR 8																		/		/		/		/				HUAWEI HONOR 8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI HONOR V8																		/		/		/		/				HUAWEI HONOR V8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P9																												HUAWEI P9		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI Mate8																												HUAWEI Mate8		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI M3																		/		/		/		/				HUAWEI M3		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10																												HUAWEI P10		/		/		/		/		/		/		/		/		/		/		/		/

		HUAWEI P10 Plus																												HUAWEI P10 Plus		/		/		/		/		/		/		/		/		/		/		/		/

				Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10												Band 3, 1842.5, 20								Band 38, 2595, 20								Band 12, 737.5, 10

		SAMSUNG S7 TMO																												SAMSUNG S7 TMO

		CTIA UMA @70% Throughput																												CTIA UMA @70% Throughput

		Test Pose		Portrait 45																										Test Pose		Landscape 45

		Band		Band 3								Band 38								Band 17										Band		Band 3								Band 38								Band 17

		Frequency(MHz)		1842.5								2595								740										Frequency(MHz)		1842.5								2595								740

		BW(MHz)		10								20								10										BW(MHz)		10								20								10

		Test Lab		ABP		TMC						ABP		TMC						ABP		TMC								Test Lab		ABP		TMC						ABP		TMC						ABP		TMC

		Test date																												Test date
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TABLE 2.4.5.2-1 SPECTRUM ANALYZER SETTINGS FOR SIR CONTROL VERIFICATION USING INTEGRATED
CHANNEL POWER

Parameter Value
Center frequency Channel frequency of band under test
Integrated Channel Span 9 MHz (Note 1)
Resolution BW 30 kHz
Video BW 210 MHz (Maximum supported)
Number of Points 2400
Detector RMS
Number of traces averaged 2100 or until result converges to better than 0.1 dB
uncertainty
Note 1: This value is based on a 10 MHz channel bandwidth. The integrated channel span
shall be scaled as necessary if a bandwidth other than 10 MHz is employed.







image13.png

With the channel emulator outputs disabled, measure the received power with the
spectrum analyzer until the average power converges to within 0.1 dB to establish a

noise floor of the instrumentation and record the value a

Enable the channel emulator outputs, start the emulation and measure the received
signal power with the spectrum analyzer until the average power converges to within 0.1
dB and record the value as Pygzy.
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CCSA & CTIA combined Inter-Lab Comparison Test Plan & Proposals for MPAC
(Multi-Probe Anechoic Chamber)



Xingfeng Wu

May, 2017





www.huawei.com

HUAWEI TECHNOLOGIES CO., LTD.

Inter-Lab Comparison test plan (MPAC)

 CTIA:    ILCTP is under discussion.







 CCSA:     None









 Proposal:  Each MPAC lab should take part in this comparison test.











 1. Three labs’ MIMO OTA(MPAC) measurement results were compared and some measurement bias of the same DUT were observed in the end of 2016.

 2. A inter-lab comparison test activity is organized by Dr. Wu in order to help test engineers to clarify their understanding and operation in MIMO OTA test.

 3. The Inter-Lab Comparison test plan is drafted to validate the MPAC before the measurement can be done. Test templates of CTIA and CCSA are both included.

Xingfeng Wu act as the organizer and is responsible for technical support, Q&A’s off-site/on-site audit/check. Labs are signed up voluntarily. 

 1. Signed up Labs: ABP/Huawei/Lenovo/Speed/Balun/Sporton/SGS/BureauVeritas/IstGroup.

 2. Q&A submitted and under off-site audit: ABP/Huawei/Balun/Sporton/SGS/BV

 3. Kick off: 2nd Week of April.
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经济。非洲、拉美持续

新牌照

欧洲

下一代网络部署

中国3G和NGN





硬件越来越标准，软件越来越多，华为有人力资源优势 

黄金产品结构，对于转型的好处，源于中国能支持，专门的团队愿意支撑 



华为宽广的产品线和根植于中国的低成本。未来的三到五年是第二代网络向第三代网络演进的关键时期，是华为在技术上改变竞争格局的机会窗。华为宽广的产品线、相对低的成本、融合的网络架构、业务创新能力，使华为在下一代网络建设中具备较大优势。要抓住机遇，在弯道处超越对手。



阶梯壮的世界需求，象一个气球覆盖在未来5年世界的转型中 

PCCW、BT、Telstra：移动分流、aged switch不得不、存在洗牌的机会、选择华为战略性的原因





The difference between the chambers with identical components

        Group 0:   Two chambers belong to the same Lab built in the same year 

with identical components in system.

















Observation :

Differences under Uma are always higher than those under UMi.

The same system vendor and identical components: 

Same system integrator

Same size and model of chamber/ring/probes

Same software with the same settings

Same call box

Same channel emulator

Same power amplifier

Same uplink antenna and link budget

… …
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The observed deviations among labs with the same DUT/vendor:

           Group 1:                                                                                               Group 2:































Results group1 in LAB_A/B/C:  

Same system Vendor V1

Different chamber size and components 

Same DUT1

Results group2 in LAB_D/E: 

Another system Vendor V2

Different chamber size and components

Another DUT2

Conclusion & Suggestion:   

Measurement under Uma channel model is much variable than that under UMi.

Same compensation values used in UMi lead to larger differences in UMa.

Root causes for difference in UMa are still unknown.

The key settings should be confirmed/audited by experienced stuff BEFORE the comparing tests could be executed.
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Difference of key settings among  CTIA/CCSA/3GPP

 















References:

[1] CTIA, “Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance”, Version1.1, August, 2016. 

[2] CCSA(China Communications Standards Association), “YD/T 2869.1 Performance requirement and measurement method for MIMO antenna terminal, Part 1：LTE wireless terminal”, July, 2015.

[3] 3GPP 37.977 (2017-03)

				Parameters &  Settings				CTIA		CCSA		3GPP

		1		Measurement parameters		TM3

TM2		SIR

Power(RS-EPRE)		Power(RS-EPRE)

N/A		Power(RS-EPRE)

N/A

		2		Outage Level				95%, 90%,70% 		90%, 70% 		95%, 70% 

		3		Substitution method 
(for failing  azimuthal orientations)				YES		NO		YES

		4		Channel Model				Uma		Umi		Umi

		5		Minimum Number of Subframes 				20000		10000		20000

		6		Bandwidth		FDD

TDD		10MHz

20MHz		20MHz

20MHz		10MHz

20MHz

		7		TBS index settings		FDD

TDD		Subframe 0/1/4/6/9: 16
Subframe 5: unused
Other subframes are for UL.		Subframe 0~4,6~9: 16
Subframe 5: unused

Subframe 0/1/4/6/9: 16
Subframe 5: unused
Other subframes are for UL.		Subframe 0/1/4/6/9: 16
Subframe 5: unused
Other subframes are for UL.

		8		Uplink Transmit Power Control				Max Power/ALL+1dB
P-Max = +13dBm
（Class 3 UE）		N/A		Open loop 
-10dBm/10MHz
(No uplink power control)
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Rotation direction of turn table:

 Definition in CTIA[1]: Clockwise (Page 37)



 Definition in CCSA[2]: None

 Proposal: Counter-Clockwise

 Reason/Evidence: 



















References:

[1] CTIA, “Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance”, Version1.1, August, 2016. 

[2] CCSA(China Communications Standards Association), “YD/T 2869.1 Performance requirement and measurement method for MIMO antenna terminal, Part 1：LTE wireless terminal”, July, 2015.







 1. A clarification of turn table rotating direction  is necessary for inter-lab comparison of single angular throughput performance respectively.

 2. In order to keep the consistency of the coordinate system in MPAC, the angle that turn table has been rotated should follow the coordinate system where Channel model is constructed. The AoA named in channel model follows this coordinate system! 

 3. It could be confused for R&D to debug DUT’s antenna if turn table use another coordinate system(Clockwise)!
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Position of Home Key for Landscape45:



 Definition in CTIA[1]: Screen facing to +X, Home key on the Left. (Page 72 TABLE D.2-1, Hand Phantom DML)

 Definition in CCSA[2]: Screen facing to -X, Home key on the Right.







 Proposal: Screen facing to +X, Home key on the Right

 Reason/Evidence: 



















References:

[1] CTIA, “Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance”, Version1.1, August, 2016. 

[2] CCSA(China Communications Standards Association), “YD/T 2869.1 Performance requirement and measurement method for MIMO antenna terminal, Part 1：LTE wireless terminal”, July, 2015.

[3] CTIA, MOSG140803, Xingfeng Wu(www.ABP.gov.cn), Ziru Wang(www.zealer.com), Zhihua Zhang(www.hwa-tech.com), “The Chinese holding habit survey of smart phone and tablet PC used in data mode”(in chinese), December, 2013.

 1. To keep the consistency of the MPAC coordinate system.

 2. According to the survey[3] , much more people use the proposed orientation among 47728 surveyed people.

 3.Open a Video APP(Youku in China or Youtube in USA) and click the “full screen mode” for any of a video, Home key will be on the right side of your screen by the default settings.
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Section 1    Introduction



1.1 Purpose



The purpose of this test plan is to define the tests to be used for inter-laboratory comparison testing among CTIA Authorized Testing Laboratories (CATLs) for MIMO Over-the-Air Performance (OTA) testing.  


As described in the Policies and Procedures for CTIA Authorized Testing Laboratories document, this testing is required for all CATLs.  The purpose of this testing is to ensure uniformity of test results among CATLs.


1.2 Scope



This test plan defines the MIMO OTA inter-laboratory comparison tests in sufficient detail that all MIMO OTA CATLs will be able to conduct the tests in a similar manner. Testing is in accordance with the details in this document and the CTIA Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance (“MIMO OTA Test Plan”).



CATLs shall conduct the tests described in the section(s) of this test plan corresponding to their authorized accreditation scope(s).


1.3 Applicable Documents



The following documents are applicable to this test plan:



Policies and Procedures for CTIA Authorized Testing Laboratories, Current Revision


CTIA Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance, Revision 1.1


1.4 Equipment Under Test (EUT)


Each MIMO OTA CATL will receive the four devices in the Table 1-1 below. The CATL shall take precautions to ensure that all devices are well taken care of in the event that the main test artifact is damaged.


Table 1‑1 Devices to be Tested


			Device No.


			Device Model


			Device IMEI


			Frequency Bands to be Tested





			1


			


			


			





			2


			


			


			





			3


			


			


			





			4


			


			


			








1.5 EUT Disbursement


CTIA will distribute a Test Schedule Matrix to all CATLs. It is the responsibility of the CATL to inform CTIA when the devices are received, when the testing is completed, and when the devices are shipped to the next CATL on the schedule.  Using Table 1-2, the CATL shall provide the shipping detail, via e-mail, to CTIA as well as to the main contact of the next lab in queue. 


E-mail contact information and facility addresses for labs are provided in the Test Schedule Matrix. The CTIA contact information is: Sean Wang swang@CTIA.org and Will Lightfoot Wlightfoot@ctia.org


Table 1‑2 Shipping Notification Declaration



			Ship From Information





			Laboratory name


			





			Contact name


			





			Contact e-mail address


			





			Ship date


			





			Shipping company


			





			Shipping tracking number


			





			Devices Shipped





			Manufacturer


			





			Model #


			





			CTIA Case #


			





			Device


			CTIA Inter-lab ID Number


			IMEI





			1


			


			





			2


			


			





			3


			


			





			4


			


			





			Ship To Information





			Laboratory name


			





			Laboratory address


			





			Contact name


			





			Contact e-mail address


			





			Receive date


			








1.6 Lab Responsibilities 


CATLs are allotted one week for testing, and one week to ship the devices to the next facility in queue. Specific dates can be found in the Test Schedule Matrix.  CATLs shall follow the published schedule, as failure to adhere to the schedule may result in revocation of the lab’s CATL status.  However, if due to extreme unforeseen circumstances, the CATL is unable to keep to the initial published schedule, the CATL shall immediately notify CTIA.  CTIA may allow the lab to reschedule the testing and send the devices to the next facility in queue.  Should the CATL fail to adhere to a re-scheduled test date, CATL status shall be revoked. 


For those CATL with multiple authorized chambers, only one round of tests in one chamber is required.


Section 2   Test Results Reporting


2.1 Test Results Template


Upon completion of testing, the test results shall be provided to CTIA in the format shown here.


Table 2‑2‑1: Summation Test Report



			Laboratory name


			





			Contact name


			





			Test completion date


			





			Manufacturer


			





			Model


			





			CTIA Inter-lab ID Number 


			





			IMEI Number


			





			Chamber Type


			





			LTE Network Emulator


			





			LTE Channel Emulator


			








MARSS measurement results shall be reported using the format in Table C.1-1 in the CTIA Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance v1.1.


Section 3   Tests To Be Performed  


3.1 SIR Validation



Prior to device testing, the SIR validation procedure (per the CTIA Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance v1.1) shall be executed in each operating band used for test. The SIR and V/H results shall be reported per the CTIA Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance v1.1. 


3.2 Device Test Procedure – MIMO OTA


MIMO OTA testing per the test procedure in the CTIA Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance v1.1 shall be performed on all four devices. 


3.2.1 Portrait – Low Band


MIMO OTA testing (per the CTIA Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance v1.1) for the device in portrait mode for the low band identified in Table 1-1. 



3.2.2 Portrait – High Band


MIMO OTA testing (per the CTIA Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance v1.1) for the device in portrait mode for the high band identified in Table 1-1. 



3.2.3 Landscape – Low Band


MIMO OTA testing (per the CTIA Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance v1.1) for the device in landscape mode for the low band identified in Table 1-1. 


3.2.4 Landscape – High Band


MIMO OTA testing (per the CTIA Test Plan for 2x2 Downlink MIMO and Transmit Diversity Over-the-Air Performance v1.1) for the device in landscape mode for the high band identified in Table 1-1. 
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			Date


			Revision
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			March 2017


			Revision 1.0
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Copyright & Disclaimer


			release record			date			Version			editor


			MIMO OTA Comparison test plan designed by Dr. Xingfeng Wu.			2017/2/21			Version 1.0.			 Xingfeng Wu


			Correct errors on Measurements Results-CTIA" sheet, BW=10			2017/02/25			Version 1.1.1			Xingfeng Wu


			Table 1-c(optional) is added.			2017/02/27			Version 1.1.2			Xingfeng Wu


			Landscape45 test is optional except for iphone6/iphone7. 			2017/03/07			Version 1.2			Xingfeng Wu


			Add "Notice that  attenuation inside CE's output  port(F32: Output Gain) Should be set as zero." for P-nrx-all measurement in Q&A page			2017/03/07			Version 1.2			Xingfeng Wu


			The item7 and 8 about average method in sheet "Instructions"  are revised.			2017/03/08			Version 1.3			Xingfeng Wu


			Test cases are refined for both CCSA and CTIA.			2017/03/14			Version 1.4			Zhefeng Chen & Xingfeng Wu


			Process designed for Investigation measurement of test volume noise floor and uplink path , in Q&A Tables			2017/05/15			Version 1.5			Xingfeng Wu





			Purpose:


			This comparison test activity is organized by Dr.Xingfeng Wu, which is used to confirm the MPAC systems in different LABs are correctly operated.


			This comparison test activity is also designed to find out the "real" value of different DUT by average the results in different MPAC system, so that Labs can understand their system's uncertainty and accuracy  appropriately.





			Copyright:


			The template and method designed in this document can be used freely and open to discussion.


			Measurement data can not be spreaded without the pemission from respective Lab owner.





			OUTPUT:


			After eliminating the abnormal results, the final averaged (90% outage) curve according to different LAB's data would be given to each Lab.


			1. The name of respective Lab should be anonymous.


			2. According to my experience, the measurement bias on different DUT in different MPAC systems could be varied by different band / channel model / CCSA / CTIA requirements, so different type/size DUTs are selected for this round comparison test.


			3. Averaged curves in different band / channel model / CCSA / CTIA requirements would be given separately.


			final curves examples:


			If there is anything unclarified, please contact Dr. Xingfeng WU by mobile phone: +86 13811163645, or email: benny.wuxingfeng@huawei.com.
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Instructions


			Instructions:


			1			Each participating Lab must finish the Q&A tables in advance and Q&A tables should be fed back to organizer as soon as possible!


			2			Measurements according to both CCSA and CTIA are considered in this round comparison test.B3(FDD)/B38(TDD)/B17(FDD) are selected to be tested.


			3			Please read the standards carefully. The difference requirements between CCSA and CTIA should be noticed, such as the TBS index setup.


			4			Measurements under UMi and UMa channel model are both required.


			5			Measurements for Portrait-45 is necessary, and Landscape-45 are optional.


			6			Bandwidth is 10MHz for CCSA Band17 in this round comparison test.


			7			The final averaged power on 70%/90% TP outage in sheet "Measurements Results-CCSA" should be recorded according to CCSA requirement.


			8			The final averaged SIR on 70%/90% TP outage in sheet "Measurements Results-CTIA"should be recorded according to CTIA MIMO TEST Plan1.1,
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Q&A Tables


						If there is anything unclarified, please contact Dr. Xingfeng WU by mobile phone: +86 13811163645, or email: benny.wuxingfeng@huawei.com.																																																															CTIA MIMO TEST PLAN v1.1 PAGE 34:																											NOTICE:





						Each participating Lab must finish the Q&A tables in advance!																																																																																										1. With the additional P-nrx-all defined in this comparison activity as following:


																																																																																																P-nrx-all：Enable the CE and turn on  Tester (eg.CMW500) with NO LTE signal output , measure the received power with the SA to establish a noise floor in the center of chamber.


			Questions:						Answers:																																																																																							Notice that  attenuation inside CE's output  port(F32: Output Gain) Should be set as zero.


			1			Have the channel model validation been done in your MPAC system?			Yes/No			(Channel model validation results could be asked by comprison activity orgnizer for confirmation in order to ensure the reliability of the MPAC system.)																																																																																				2. P-nrx-all should (While P-nrx NOT) be  measured with the compensation consideration of cable loss or dipole/loop gain. V and H polarization should be measured separately and summed up.


			2			Have the uncertainty of MPAC in your Lab been analysed?			Yes/No			(Uncertainty analysis documents could be asked by comprison activity orgnizer for confirmation in order to ensure the reliability of the MPAC system.)


			3			Have the SIR validation been done in your MPAC system?			Yes/No			If YES,Please fill up the following table accordting to your SIR results.








			4			Clarify/Record these values in table1-a/b/c respectively:


						   (1) maximum achievable power that system can achieved in Low/Medial/High Frequency.			Table 1-a																																																																								Calculated automatically:


																					MaxAchievablePower			Output Loss						P-target			SIR-target			XPR-target			Dipole G			Loop G			Cable loss						Noise Floor（dBm/9MHz）															P-signal-V			P-int-V			P-signal-H			P-int-H						P-signal-T			Bias-Power			P-int-T			SIR-Mearsured			Bias-SIR			XPR-int			XPR-Measured			Bias-XPR						SA setup:


						   (2) external loss and output losss in Low/Medial/High Frequency.									Freq(MHz) 			BW(MHz)			(dBm/15kHz)			(dB)						(dBm/15kHz)			(dB)			(Uma:dB)			(dBi)			(dBi)			(dB)						P-nrx															dBm/9MHz			dBm/9MHz			dBm/9MHz			dBm/9MHz						dBm/9MHz			dB			dBm/9MHz			dBm/9MHz			dB			dB			dB			dB


												B17			740			10			x			y									0			8.13															-80															-40						-40									-36.9897000434			-64.7897000434			3.0102999566			-40			-40			0			0			-8.13


																																																			0.00000001															0.0001			1			0.0001			1						0.0002						2


												B3			1842.5			10			x			y									0			8.13





												B38			2595			10			x			y									0			8.13








									Table 1-b（optional）


																					Max achievable-Power			Output Loss						P-target			SIR-target			XPR-target															Noise Floor（dBm/9MHz）															P-signal-V			P-int-V			P-signal-H			P-int-H						P-signal-T			Bias-Power			P-int-T			SIR-Mearsured			Bias-SIR			XPR-int			XPR-Measured			Bias-XPR


															Freq(MHz) 			BW(MHz)			(dBm/15kHz)			(dB)						(dBm/15kHz)			(dB)			(Umi:dB)															P-nrx															dBm/9MHz			dBm/9MHz			dBm/9MHz			dBm/9MHz						dBm/9MHz			dB			dBm/9MHz			dBm/9MHz			dB			dB			dB			dB


												B17			740			10			x			y									15			0.83															-80															-40						-40									-36.9897000434			-64.7897000434			3.0102999566			-40			-55			0			0			-0.83


																																																			0.00000001															0.0001			1			0.0001			1						0.0002						2


												B3			1842.5			10			x			y									15			0.83





												B38			2595			10			x			y									15			0.83





						   (3) The "Target Power(P-target)" used in SIR validation in Low/Medial/High Frequency.


						     The "Target SIR" should be 0/15/30 in Table 1-a/b/c respectively)			Table 1-c（optional）


																					Max achievable-Power			Output Loss						P-target			SIR-target			XPR-target															Noise Floor（dBm/9MHz）															P-signal-V			P-int-V			P-signal-H			P-int-H						P-signal-T			Bias-Power			P-int-T			SIR-Mearsured			Bias-SIR			XPR-int			XPR-Measured			Bias-XPR


						   (4) The Target SIR should be set to 0/15/30(dB) in SIR validation respectively (Table 1-a/b/c)									Freq(MHz) 			BW(MHz)			(dBm/15kHz)			(dB)						(dBm/15kHz)			(dB)			(Umi:dB)															P-nrx															dBm/9MHz			dBm/9MHz			dBm/9MHz			dBm/9MHz						dBm/9MHz			dB			dBm/9MHz			dBm/9MHz			dB			dB			dB			dB


						   (5) Uma Channel model is used in Table 1-a , and Umi is used in table 1-b and table 1-c.						B17			740			10			x			y									30			0.83															-80															-40						-40									-36.9897000434			-64.7897000434			3.0102999566			-40			-70			0			0			-0.83


																																																			0.00000001															0.0001			1			0.0001			1						0.0002						2


												B3			1842.5			10			x			y									30			0.83





												B38			2595			10			x			y									30			0.83














									Table 2-a


			5			 The investigation of noise floor in the center of test volume(Table 2-a):												Dipole G			Loop G			Cable loss			Noise Floor（dBm/9MHz）


						       Step 1: Configure the Spectrum Analyzer with the settings given in the test plan,  without connecting any cable, then record Noise Floor(dBm/9MHz) of SA as Pnoise-equipment. 									Freq(MHz) 			(dBi)			(dBi)			(dB)			Pnoise
-equipment			ReadSA-v			P-noise-v			ReadSA-h			P-noise-h			P-nrx-all


						       Step 2: Connect a reference dipole to the SA via a RF cable and place the dipole vertically 
in the center of the test volume. The attenuation of this RF cable must be lower than 3 dB, and 
any amplifier(include the LNA) Should NOT be used. (the SA can be placed inside chamber in order to reduce the length of the RF cable connecting with the dipole .But SA should be placed away from test volume as far as possible.)						B17			740			1.13			-1.82			-1.49			-83.7			-80			-79.64						\			ERROR:#VALUE!


						       Step 3: Turn on the system ,make sure Power Amplifier and Channel Emulator is working in the same condition as normal TP measurement. 																					0.0000000043						0.0000000109			1			ERROR:#VALUE!			ERROR:#VALUE!


						      Step 4: The CE could be set mannully for the target channel model / the operating frequency,  
the attenuation of CE's output should be set as zero.						B3			1842.5			1.87			-0.32			-2.38			-85.9			-85.2			-84.69						\			ERROR:#VALUE!


						      Step 5:  Turn off the signal of Call box, record the SA as ReadSA-v, then compensate/measure the vertical noise of test volume as P-noise-v.																					0.0000000026						0.0000000034			1			ERROR:#VALUE!			ERROR:#VALUE!


						       (Compensation should be )						B38			2595			1.91			0.81			-2.89			-85			-84.65			-83.67						\			ERROR:#VALUE!


						     For the P-noise-h test, repeat step 2 to step 5 with the loop instead of dipole.																					0.0000000032						0.0000000043			1			ERROR:#VALUE!			ERROR:#VALUE!











			6			 The investigation of uplink range loss inside the chamber(Table 2-b):			Table 2-b																		Path Loss												Cable Loss


									Frequency			VNA Output
power(dBm)			Dipole Gain(dBi)			Loop Gain(dBi)			cable 1 for
Compensation 			cable 2 for
Compensation 			S21-V			S21-H			Uplink Path
Loss_V			Uplink Path
Loss_H			S21-V			S21-H			Uplink
Cable
Loss_V			Uplink
Cable
Loss_H


									740			0			1.13			-3.32			-0.58			-2.74			-49.8						-48.19			1.61


												-10


												-20


												-30


												-40


												-50


									1842.5			0			1.87			-5.4			-0.93			-4.47			-59.2						-56.6


						Two value should be measured: Uplink Path loss& Uplink cable loss						-10


												-20


						General test steps for UPL:						-30


						Step 1: Place the sleeve (or Loop) dipole in the center of chamber, use S21 value of VNA to measure 
the Vertical( or Horizontal)Uplink Path Loss_V(Uplink Path Loss_H).						-40


						Step 2: VNA output power should be set  from 0dbm to -50dBm In order to investigate the
 possible change for active component in uplink path. 
S21 value should be recorded respectively in the table 2-b.						-50


						Step 3: Compensate necessary cable and dipole gain to caculate the UPL_V & UPL_H.			2595			0			1.91			-6.77			-1.11			-5.66			-75


												-10


						The automatical calculation in table 2-b is subject to be revised according to practical setup of 
measurement used by each labotories.						-20


												-30


												-40


						The measurement of Uplink Cable Loss(UCL) is similar as UPL.						-50																					-71.25








			7			Please clarify the rotating direction of turntable by photo or description(Table 3).                   =>			Table 3.			Contact Dr. Xingfeng WU for discussion and descrption by mobile phone: +86 13811163645, or email: benny.wuxingfeng@huawei.com.


									Attaching photo series 1 here for clarification of Question 5:























			8			Please clarify the initial position of the turntable by photo or description(Table 3).                   =>			Attaching photo series 2 here for clarification of Question 6:























			9			please clarify the intial position of the DUT (both P45 & L45) by photo(Table 3).                =>			Attaching photo series 3 here for clarification of Question 7:
































			10			Please clarify the system information/vendors/ models /Firmware of your MPAC system(Table 4).			Table 4.			please re-edit table according to your own MPAC system.


									Name of LAB:						ABP/TMC/Balun/Sporton-KS/HW-SH/Lenovo-WH/SGS


									Contact Person/email/MP


									system integrator:						ETS-Lindgen/SATIMO/HWA-TECH


									Model name:						8923/STARMIMO-H/Z6000A/SMART


									Radius of the ring(m)						1.5/other


									Probe in use:						8 or 16


									dipole vendor:						ETS-Lindgen/SATIMO/HWA-TECH


									Is Loop dipole used in 
calibration?						YES/NO





									Channel Emulator:						Anite F32/F8/FS8, Spirent Vetex/VR5 


									Channel in use:						16/32/8


									firmware version:





									eNodeB Emulator:						 R&S CMW500/ Anriszu 8820, 8821/ Keysight UXM


									firmware version:
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DUT info


			DUT			IMEI or S/N


			HUAWEI M2			K6T6R16806000122			 首批先送TMC 紫色编号1


			HUAWEI HONOR Note8			8609160300722504			 首批先送TMC 紫色编号2


			HUAWEI Mate9			862005030205609			 首批先送TMC 紫色编号3


			iPhone6			359279068506770			 首批先送TMC 紫色编号4


			HUAWEI P8 Max			2015CP1299			 首批先送TMC 紫色编号5


			HUAWEI HONOR 8			869949020476584			 首批先送TMC 紫色编号6									sh


			HUAWEI HONOR V8			869395027011760			 首批先送ABP 黄色编号1


			HUAWEI M3			004401727992980			 首批先送ABP 黄色编号2


			HUAWEI MLA			861331030187089			 首批先送ABP 黄色编号3


			HUAWEI P9 AL10			862941030247623			 首批先送ABP 黄色编号4									sh


			HUAWEI Mate8 AL10			862939030002691			 首批先送ABP 黄色编号5									sh


			Samsung S7			359755074513256/14												sh


			iPhone 7			359166070306788			 首批先送ABP 黄色编号6


			HUAWEI P10 L29			YLM7N16B09000178												bj


			HUAWEI P10Plus  L29			862940030051480												bj





						Band			Band1			Band2			Band3			Band4			Band5			Band6			Band7			Band8			Band9			Band12			B13			Band17			Band18			Band19			Band20			Band25			Band26			Band27			Band 28			Band38			Band39			Band40			Band41


						Frequency			2140			1960			1842.5			2132.5			881.5			880			2655			942.5			1962.4			737.5			751			740			867.5			882.5			806			1962.5			876.5			860.5			778(10M)			2595			1900			2350			2593


						HUAWEI M2			√						√															√																																													√


						HUAWEI HONOR Note8			√						√												√																																							√			√			√			√


						HUAWEI Mate9			√			√			√			√			√						√			√			√			√						√			√			√															√			√			√			√			√


						iPhone6			√			√			√			√			√						√			√			√			√						√			√			√															√			√			√			√			√


						HUAWEI P8 Max			√						√												√																																							√			√			√


						HUAWEI HONOR 8			√						√			√									√																																							√			√			√			√


						HUAWEI HONOR V8			√						√			√									√																																							√			√			√			√


						HUAWEI M3			√						√						√						√			√																		√			√												√			√			√			√			√


						HUAWEI MLA			√						√						√						√																																							√			√			√			√


						HUAWEI P9 AL10			√			√			√			√			√			√			√			√						√						√			√			√			√						√						√			√			√			√			√


						HUAWEI Mate8 AL10			√			√			√			√			√			√			√			√						√						√			√			√			√						√						√			√			√			√			√


						Samsung S7			√			√			√			√			√						√			√						√									√			√			√															√			√			√			√


						iPhone 7			√			√			√			√			√						√			√						√			√			√			√			√			√			√			√			√			√			√			√			√			√


						HUAWEI P10 L29			√			√			√			√			√						√			√			√			√						√			√			√			√						√						√			√			√			√			√


						HUAWEI P10Plus L29			√			√			√			√			√						√			√			√			√						√			√			√			√						√						√			√			√			√			√
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Measurements Results-CCSA


			CCSA UMI @90% Throughput																																										CCSA UMI @90% Throughput


			Test Pose			Portrait 45																																							Test Pose			Landscape 45


			Band			Band 3												Band 38												Band 17															Band			Band 3												Band 38												Band 17


			Frequency(MHz)			1842.5												2595												740															Frequency(MHz)			1842.5												2595												740


			BW(MHz)			20												20												10															BW(MHz)			20												20												10


			Test Lab			ABP			TMC									ABP			TMC									ABP			TMC												Test Lab			ABP			TMC									ABP			TMC									ABP			TMC


			Test date																																										Test date


			Temp. & Hum.																																										Temp. & Hum.


			HUAWEI M2															/			/			/			/			/			/			/			/						HUAWEI M2			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR Note8																											/			/			/			/						HUAWEI HONOR Note8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate9																																										HUAWEI Mate9			/			/			/			/			/			/			/			/			/			/			/			/


			iPhone6																																										iPhone6


			iPhone7																																										iPhone7


			HUAWEI MLA																											/			/			/			/						HUAWEI MLA			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P8 Max																											/			/			/			/						HUAWEI P8 Max			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR 8																											/			/			/			/						HUAWEI HONOR 8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR V8																											/			/			/			/						HUAWEI HONOR V8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P9																																										HUAWEI P9			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate8																																										HUAWEI Mate8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI M3																											/			/			/			/						HUAWEI M3			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10																																										HUAWEI P10			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10 Plus																																										HUAWEI P10 Plus			/			/			/			/			/			/			/			/			/			/			/			/


						Band 3, 1842.5, 20												Band 38, 2595, 20												Band 12, 737.5, 10																		Band 3, 1842.5, 20												Band 38, 2595, 20												Band 12, 737.5, 10


			SAMSUNG S7 TMO																																										SAMSUNG S7 TMO


			CCSA UMA @90% Throughput																																										CCSA UMA @90% Throughput


			Test Pose			Portrait 45																																							Test Pose			Landscape 45


			Band			Band 3												Band 38												Band 17															Band			Band 3												Band 38												Band 17


			Frequency(MHz)			1842.5												2595												740															Frequency(MHz)			1842.5												2595												740


			BW(MHz)			20												20												10															BW(MHz)			20												20												10


			Test Lab			ABP			TMC									ABP			TMC									ABP			TMC												Test Lab			ABP			TMC									ABP			TMC									ABP			TMC


			Test date																																										Test date


			Temp. & Hum.																																										Temp. & Hum.


			HUAWEI M2															/			/			/			/			/			/			/			/						HUAWEI M2			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR Note8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI HONOR Note8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate9			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI Mate9			/			/			/			/			/			/			/			/			/			/			/			/


			iPhone6																																										iPhone6


			iPhone7																																										iPhone7


			HUAWEI MLA																											/			/			/			/						HUAWEI MLA			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P8 Max			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P8 Max			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR 8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI HONOR 8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR V8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI HONOR V8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P9			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P9			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI Mate8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI M3			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI M3			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P10			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10 Plus			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P10 Plus			/			/			/			/			/			/			/			/			/			/			/			/


						Band 3, 1842.5, 20												Band 38, 2595, 20												Band 12, 737.5, 10																		Band 3, 1842.5, 20												Band 38, 2595, 20												Band 12, 737.5, 10


			SAMSUNG S7 TMO																																										SAMSUNG S7 TMO


			CCSA UMI @70% Throughput																																										CCSA UMI @70% Throughput


			Test Pose			Portrait 45																																							Test Pose			Landscape 45


			Band			Band 3												Band 38												Band 17															Band			Band 3												Band 38												Band 17


			Frequency(MHz)			1842.5												2595												740															Frequency(MHz)			1842.5												2595												740


			BW(MHz)			20												20												10															BW(MHz)			20												20												10


			Test Lab			ABP			TMC									ABP			TMC									ABP			TMC												Test Lab			ABP			TMC									ABP			TMC									ABP			TMC


			Test date																																										Test date


			Temp. & Hum.																																										Temp. & Hum.


			HUAWEI M2															/			/			/			/			/			/			/			/						HUAWEI M2			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR Note8																											/			/			/			/						HUAWEI HONOR Note8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate9																																										HUAWEI Mate9			/			/			/			/			/			/			/			/			/			/			/			/


			iPhone6																																										iPhone6


			iPhone7																																										iPhone7


			HUAWEI MLA																											/			/			/			/						HUAWEI MLA			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P8 Max																											/			/			/			/						HUAWEI P8 Max			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR 8																											/			/			/			/						HUAWEI HONOR 8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR V8																											/			/			/			/						HUAWEI HONOR V8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P9																																										HUAWEI P9			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate8																																										HUAWEI Mate8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI M3																											/			/			/			/						HUAWEI M3			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10																																										HUAWEI P10			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10 Plus																																										HUAWEI P10 Plus			/			/			/			/			/			/			/			/			/			/			/			/


						Band 3, 1842.5, 20												Band 38, 2595, 20												Band 12, 737.5, 10																		Band 3, 1842.5, 20												Band 38, 2595, 20												Band 12, 737.5, 10


			SAMSUNG S7 TMO																																										SAMSUNG S7 TMO


			CCSA UMA @70% Throughput																																										CCSA UMA @70% Throughput


			Test Pose			Portrait 45																																							Test Pose			Landscape 45


			Band			Band 3												Band 38												Band 17															Band			Band 3												Band 38												Band 17


			Frequency(MHz)			1842.5												2595												740															Frequency(MHz)			1842.5												2595												740


			BW(MHz)			20												20												10															BW(MHz)			20												20												10


			Test Lab			ABP			TMC									ABP			TMC									ABP			TMC												Test Lab			ABP			TMC									ABP			TMC									ABP			TMC


			Test date																																										Test date


			Temp. & Hum.																																										Temp. & Hum.


			HUAWEI M2															/			/			/			/			/			/			/			/						HUAWEI M2			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR Note8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI HONOR Note8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate9			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI Mate9			/			/			/			/			/			/			/			/			/			/			/			/


			iPhone6																																										iPhone6


			iPhone7																																										iPhone7


			HUAWEI MLA																											/			/			/			/						HUAWEI MLA			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P8 Max			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P8 Max			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR 8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI HONOR 8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR V8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI HONOR V8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P9			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P9			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI Mate8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI M3			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI M3			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P10			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10 Plus			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P10 Plus			/			/			/			/			/			/			/			/			/			/			/			/


						Band 3, 1842.5, 20												Band 38, 2595, 20												Band 12, 737.5, 10																		Band 3, 1842.5, 20												Band 38, 2595, 20												Band 12, 737.5, 10


			SAMSUNG S7 TMO																																										SAMSUNG S7 TMO
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Measurements Results-CTIA


			CTIA UMI @90% Throughput																																										CTIA UMI @90% Throughput


			Test Pose			Portrait 45																																							Test Pose			Landscape 45


			Band			Band 3												Band 38												Band 17															Band			Band 3												Band 38												Band 17


			Frequency(MHz)			1842.5												2595												740															Frequency(MHz)			1842.5												2595												740


			BW(MHz)			10												20												10															BW(MHz)			10												20												10


			Test Lab			ABP			TMC									ABP			TMC									ABP			TMC												Test Lab			ABP			TMC									ABP			TMC									ABP			TMC


			Test date																																										Test date


			Temp. & Hum.																																										Temp. & Hum.


			HUAWEI M2															/			/			/			/			/			/			/			/						HUAWEI M2			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR Note8																											/			/			/			/						HUAWEI HONOR Note8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate9																																										HUAWEI Mate9			/			/			/			/			/			/			/			/			/			/			/			/


			iPhone6																																										iPhone6


			iPhone7																																										iPhone7


			HUAWEI MLA																											/			/			/			/						HUAWEI MLA			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P8 Max																											/			/			/			/						HUAWEI P8 Max			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR 8																											/			/			/			/						HUAWEI HONOR 8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR V8																											/			/			/			/						HUAWEI HONOR V8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P9																																										HUAWEI P9			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate8																																										HUAWEI Mate8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI M3																											/			/			/			/						HUAWEI M3			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10																																										HUAWEI P10			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10 Plus																																										HUAWEI P10 Plus			/			/			/			/			/			/			/			/			/			/			/			/


						Band 3, 1842.5, 20												Band 38, 2595, 20												Band 12, 737.5, 10																		Band 3, 1842.5, 20												Band 38, 2595, 20												Band 12, 737.5, 10


			SAMSUNG S7 TMO																																										SAMSUNG S7 TMO


			CTIA UMA @90% Throughput																																										CTIA UMA @90% Throughput


			Test Pose			Portrait 45																																							Test Pose			Landscape 45


			Band			Band 3												Band 38												Band 17															Band			Band 3												Band 38												Band 17


			Frequency(MHz)			1842.5												2595												740															Frequency(MHz)			1842.5												2595												740


			BW(MHz)			10												20												10															BW(MHz)			10												20												10


			Test Lab			ABP			TMC									ABP			TMC									ABP			TMC												Test Lab			ABP			TMC									ABP			TMC									ABP			TMC


			Test date																																										Test date


			Temp. & Hum.																																										Temp. & Hum.


			HUAWEI M2															/			/			/			/			/			/			/			/						HUAWEI M2			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR Note8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI HONOR Note8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate9			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI Mate9			/			/			/			/			/			/			/			/			/			/			/			/


			iPhone6																																										iPhone6


			iPhone7																																										iPhone7


			HUAWEI MLA																											/			/			/			/						HUAWEI MLA			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P8 Max			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P8 Max			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR 8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI HONOR 8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI HONOR V8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI HONOR V8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P9			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P9			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI Mate8			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI Mate8			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI M3			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI M3			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P10			/			/			/			/			/			/			/			/			/			/			/			/


			HUAWEI P10 Plus			/			/			/			/			/			/			/			/			/			/			/			/						HUAWEI P10 Plus			/			/			/			/			/			/			/			/			/			/			/			/
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TABLE 2.4.2-1: ENODEB CONFIGURATION PARAMETERS FOR FDD OPEN-LOOP SPATIAL MULTIPLEXING
(TM3, RANK 2) TESTS EMPLOYING SIR CONTROL
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TABLE 2.4.2-2: ENODEB CONFIGURATION PARAMETERS FOR TDD OPEN-LOOP SPATIAL MULTIPLEXING
(TM3, RANK 2) TESTS EMPLOYING SIR CONTROL
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TABLE 2.4.5.2-1 SPECTRUM ANALYZER SETTINGS FOR SIR CONTROL VERIFICATION USING INTEGRATED
CHANNEL POWER

Parameter Value
Center frequency Channel frequency of band under test
Integrated Channel Span 9 MHz (Note 1)
Resolution BW 30 kHz
Video BW 210 MHz (Maximum supported)
Number of Points 2400
Detector RMS
Number of traces averaged 2100 or until result converges to better than 0.1 dB
uncertainty
Note 1: This value is based on a 10 MHz channel bandwidth. The integrated channel span
shall be scaled as necessary if a bandwidth other than 10 MHz is employed.
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1. Introduction



After a long time discussion and several rounds Inter-Lab/Inter-Technology comparison testing(IL/IT), CTIA is now planning to draft out the MIMO OTA test plan version 1.0. There still some important parts are left to be determined, such as the uncertainty, the tolerance of error about rebuilt channel environment, and so on. As a practical test plan which will be used by different labs for repeatable and comparable measurement, it is even more important to clarify firstly about an agreed coordinate system definition, the device’s position (”usage mode” or/and “testing condition”) as well as uniform rotation direction. 


   The definition inconsistence of Device Under Test (DUT) orientation in OTA coordinate system is pointed out in section 2 and a revised coordinate system for Multi-Probe Anechoic Chamber (MPAC) MIMO OTA system is proposed. In section 3, a holding habit survey with huge samples (40,113 people participated) is introduced. According to the conclusion of this survey, 2 test cases (standalone mode) selected from 54 cases are finally proposed to represent most of usage possibilities in real life. The survey results also show that one of the DUT test cases in CTIA preliminary test plan [8] is deviated from major holding habit.


2. Coordinate system and DUT orientation definition in MPAC


2.1 Background



The basic spherical coordinate system introduced in figure 2 of [1] is widely accepted by SISO OTA in [2][3][4][5][6][7][8], and the figure in [2] is repeated here.
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Figure 1: the basic spherical coordinate system [2]


The MPAC based MIMO OTA is a spatial-temporal channel properties controllable method to test MIMO terminal’s performance. In order to get a comprehensive understanding of performance in a directional PAS(Power Angular/Azimuth Spectrum) environment rebuilt by Channel Emulator(CE) and MP, the DUT has to be rotated, such as every 30 degree, in azimuth plane. 


Instead of 3D isotropic sampling measurement in classical SISO OTA test for TRP or TIS in [2] or [3], the MPAC is conducted only in the azimuth plane by rotating the DUT[4] [5][6][7][8], which means the results of MPAC should be depend on the orientation style or rotation configuration of DUT. In the early IL/IT, a reference antenna and its axes are defined in [6] so that different labs can ensure the DUT is oriented within the test volume in a standardized manner. While as for a real DUT, there could be different ways for rotation in azimuth plane according to different orientation styles of DUT which was discussed in [9].


[image: image2.png]




[image: image3.png]




[image: image4.png]







(a) Rotation configuration A.  (b) Rotation configuration B.  (c) Rotation configuration C.


Figure 2: the example of different rotations in azimuth plane [9]


2.2 ABP’s proposal and inconsistence found in literatures


2.2.1 inconsistence definitions found in literatures


Before any further discussion of DUT’s test condition in MPAC, the common definition of DUT initial orientation position and rotation coordinate system should be determined in advance.


There are inconsistent orientations definitions found in literatures nowadays, especially between the SISO OTA orientation definitions and MIMO OTA orientation definitions:
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Figure 3: the orientation of DUT in SISO OTA test [2]


· DUT Orientation in SISO OTA: The figure A-18 of [2], the screen of DUT looks towards the +X direction, which is showed here in Fig.3.


· DUT Orientation in MIMO OTA: The “Appendix D: EUT Orientation Conditions” in latest CTIA test plan Version 0.3[8] is taken from the “Appendix E:” in [7], and is similar with “Annex E” of [5], all of them are consistent with [10]. The MIMO OTA standard of CCSA in China also stays in step with [5] or [10]. Noticed that in these MIMO OTA coordinate system definitions, DUT’s screen is facing to the –X direction, and its +X points towards the channel model’s reference, refers to Fig.4(a). 


· Rotation direction : A example definition of rotation definition in E.2 of [5] is repeated as following,


EXAMPLE: 
Consider a DUT measured in an anechoic chamber as described in Clause 6. 
To measure the free space use case in the YZ plane (see Table E.2-1) for example at every 30 degrees the rotation vectors would be as follows:



Ψ = [0 0 0 0 0 0 0 0 0 0 0 0] -  a vector of 12 zeros indicating no rotation from the reference position for any phi value below



Θ = [90 90 90 90 90 90 90 90 90 90 90 90] – a vector of 12 values equal to 90 indicating a constant tilt of 90 degrees for all phi values below



Φ = [0 30 60 90 120 150 180 210 240 270 300 330] – a vector of 12 distinct rotations from the reference position representing a rotation along the azimuth plane with a step of 30 degrees.



The similar definition is adopted in 2.2.1 of [8].


This kind of rotation definition means the counterclockwise rotation in a top view, but most of laboratories’ MPAC configuration in IL/IT comparison testing had already accepted the clockwise rotation because of default settings by integrator, Such as ETS-Lindgren’s AMS-8700 or 8900 system and HWA-TECH’s Z1031 “Quick MIMO” system. Clockwise is also popular in most of SISO OTA system although rotation direction is not so important for a SISO OTA test aiming for 3D position measurement sampling.


· Terminology of “Free space”: The “Free space” terminology in MIMO OTA documents is meant to distinguish the DUT’s “standalone” test condition from configuration of DUT with the “phantom”, such as E.2 of [5] and 2.2.1/ Appendix D of [8]. All of these ”Free space” terminology can be traced back to the SISO OTA documents such as [14] and [2] where it is a free space in test zone to be constructed without reflection.


----One of the definitions for “free space” is presented by Gregory D. Durgin in [15], repeated here:


“The term free space in propagation implies the following three characteristics:



1. There are no current sources or charges present in the medium.



2. The propagation medium is linear, isotropic, and lossless.



3. The material parameters of permittivity and permeability are constants and are equal



to that of vacuous space (ε=ε0 and μ = μ0).”


Although the test zone inside a MPAC does conform to this “free space” definition, MPAC itself is intend to emulate a multi-path situation where PAS of clusters is reconstructed by channel emulator and probes. Furthermore, it is well known that MIMO system can not works under the “free space” condition. In order to avoid ambiguity, “Standalone” is suggested to substitute for “free space” in MPAC test condition description. .


2.2.2 ABP’s proposal of orientation and coordinate system clarification


Our proposal of DUT initial position/orientation, rotation direction and coordinate system in a MPAC is as showed in Fig.4. The rotation direction is now clarified as clockwise which is meaningful for MPAC especially when tracing for the angularly dependant throughput. With this clarification, the different labs are capable of comparing with each other of every single throughput curve under the common channel model reference and the same angle definition.
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(a)Initial position and orientation        (b) DUT rotation direction and coordinate system


Figure 4: ABP revised proposal of coordinate system in MPAC(based on [5])


3. Holding habit survey executed in China


3.1 Motivation of the survey



Unlike the complexity of MIMO OTA test methodologies, the relative positioning definition of DUT can not be derived from any theoretical formula. It is rational to make this definition based on the real habit of most people. A huge survey(40,113 people participated) about the holding habit of data mode LTE mobile phone and tablet was successfully done through the internet in China, Dec 2013. The raw data is attached in the end of this contribution. 


This survey is designed to figure out the holding habit of smart phone and tablet PC(or Pad). Based on the conclusion of this survey, major usage possibilities of DUT in real life can be covered by minimum number of test cases. Then the cost of measurement can be reduced.


3.2 Brief introduction of the survey


Two kinds of DUT were investigated separately: smart phone and tablet PC.


Two kinds of application occasion were investigated separately: online video and online games. The results could be combined together to figure out the conclusion. Although some of people select “never” or “occasional” using online applications without WiFi connection, their holding habits are also counted in. 



With the understanding of MPAC measurement method, there are generally 4 kinds of aspects A/B/C/D were investigated. Theoretically, the test cases is the combinations of A/B/C/D, total number of test cases could be A*B*C*D.


Aspects A/B/C/D are detailed as following:


1. Aspect A: which hand will be used to hold the DUT?


There are three categories for aspect A: 


· Left hand


· Right hand


· Both hand.


2. Aspect B: the display mode, or say the screen state of the DUT?


There are could be at least three categories for aspect B: 


· Vertical(V) 


· Horizontal Counterclockwise(HCCW) 


· Horizontal Clockwise(HCW)


“Vertical”: is the same meaning as “Data Mode Portrait(DMP)” in [5][8][10].


“Horizontal”: is the same meaning as “Data Mode Landscope(DML)” in [5][8][10]. There are still two sub-categories for “Horizontal” which are called “Horizontal Counterclockwise” and “Horizontal Clockwise”. Considering the screen’s direction in Fig.4 demonstrated in this contribution, HCCW in our survey is exactly the same as “Right Tilt” in Figure E.2-2 of [5][10] or Figure D.2-2 of [8], and HCW in our survey is exactly the same as “Left Tilt”. For the sake of convenience, the figures are repeated as following.
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Figure 5: Left Tilt and Right Tilt definition in [5]


More details can be found in our attachment file “annex 2-SurveyScreenShot”.


“Vertical” is showed in our survey as “[image: image9.png]




”,


“Horizontal Counterclockwise” is showed in our survey as “[image: image10.png]3 SRR





”,


“Horizontal Counterclockwise” is showed in our survey as “[image: image11.png]




”,


3. Aspect C: relative position (angle) between the DUT and the ground?


There could be infinitely many of positions (angle) between the DUT’s screen and the ground.


Only three major possible positions are investigated in our survey, they are named:


· “perpendicular to the ground”, 


· “45 degree angle to the ground”


·  “Parallel to the ground”



As showed in figure 6.


[image: image12.png]







(a) “perpendicular to the ground”    (b) “45 degree angle to the ground”       (c)“Parallel to the ground”



Figure 6: Example: the angles between DUT screen and Ground


4. Aspect D: Grip style


One of the most complicated aspects is the grips of hand. Even one single movement of any finger will introduce a new grip style. The grip style investigation performed in our survey is simplified and classified into two selections: 


· “Soft Grip” 


· “Firm Grip”


 “Soft Grip” and “Firm Grip” definition are introduced from [11] and [12]. For simplicity, details of position for each finger are ignored and grip style survey is only available for smart phones.
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(a) Soft Grip example                   (b) Firm Grip example


Figure 7: Example of Grip style (both are Left hand+Vertical+45 degree)


3.3 Results of the survey


1. Smart phone


a) Application- Online Video (available samples: 18,282 ): 


· Aspect A: which hand will be used to hold the smart phone?


Left Hand: 31.76%


Right Hand: 48.28%


Both Hands: 19.95%


· Aspect B: the display mode, or say the screen state of the smart phone?


Vertical:  28.92%


Horizontal - Counterclockwise: 60.49%


Horizontal - Clockwise: 10.6% 


· Aspect C: relative position (angular) between the smart phone and the ground?


perpendicular to the ground: 7.71%


45 degree angle to the ground: 90.74%


Parallel to the ground: 1.55%


· Aspect D: Grip style:


Soft grip: 49.44%


Firm grip: 50.56%


b) Application- Online Games(available samples : 29,446):


· Aspect A: which hand will be used to hold the smart phone?



Left Hand: 17.51%



Right Hand: 25.26%



Both Hands: 57.22%



· Aspect B: the display mode, or say the screen state of the smart phone?



Vertical:  42.1%



Horizontal - Counterclockwise: 50.74%



Horizontal - Clockwise: 7.15% 



· Aspect C: relative position (angular) between the smart phone and the ground?



perpendicular to the ground: 4.04%



45 degree angle to the ground: 93.15%



Parallel to the ground: 2.79%



· Aspect D: Grip style:



Soft grip: 36.47%



Firm grip: 63.53%



c) Combination of above applications(total samples: 47,728)


· Aspect A: which hand will be used to hold the smart phone?


· Left Hand: 23.1%


· Right Hand: 34%


· Both Hands: 43.9%


· Aspect B: the display mode, or say the screen state of the smart phone?


· Vertical:  37.05%


· Horizontal - Counterclockwise: 54.48%


· Horizontal - Clockwise: 8.47% 


· Aspect C: relative position (angular) between the smart phone and the ground?


· perpendicular to the ground: 5.45%


· 45 degree angle to the ground: 92.24%


· Parallel to the ground: 2.32%


· Aspect D: Grip style:


· Soft grip: 41.27%


· Firm grip: 58.68%


2. Tablet PC


a) Application 1 - Online Video (available samples : 7,369): 


· Aspect A: which hand will be used to hold the smart phone?



Left Hand: 21.57%



Right Hand: 15.46%



Both Hands: 62.99%



· Aspect B: the display mode, or say the screen state of the smart phone?



Vertical:  18.01%



Horizontal - Counterclockwise: 69.68%



Horizontal - Clockwise: 12.32% 



· Aspect C: relative position (angular) between the smart phone and the ground?



perpendicular to the ground: 4.26%



45 degree angle to the ground: 93.27%



Parallel to the ground: 2.48%



b) Application 2 - Online Games (available samples : 1,1371):


· Aspect A: which hand will be used to hold the smart phone?



Left Hand: 20.99%



Right Hand: 6.87%



Both Hands: 72.15%



· Aspect B: the display mode, or say the screen state of the smart phone?



Vertical:  21.29%



Horizontal - Counterclockwise: 67.2%



Horizontal - Clockwise: 11.55% 



· Aspect C: relative position (angular) between the smart phone and the ground?



perpendicular to the ground: 2.82%



45 degree angle to the ground: 92.68%



Parallel to the ground: 4.5%



c) Combination of above applications(total samples: 18,740)


· Aspect A: which hand will be used to hold the smart phone?


· Left Hand: 23.1%


· Right Hand: 34%


· Both Hands: 43.9%


· Aspect B: the display mode, or say the screen state of the smart phone?


· Vertical:  20%


· Horizontal - Counterclockwise: 68.18%


· Horizontal - Clockwise: 11.82% 


· Aspect C: relative position (angular) between the smart phone and the ground?


· perpendicular to the ground: 3.38%


· 45 degree angle to the ground: 92.91%


· Parallel to the ground: 3.71% 



3.4 Conclusions and suggestions of the survey


1. Smart phones


· Conclusion of aspects B : 


Comparing with HCW, HCCW dominate the holding habit when Horizontal state is used. Together with Vertical, more than 90% usage cases are covered.


Suggestion: It is strongly recommended that only V and HCCW should be used in aspect B.


· Conclusion of aspects C : 


It is clearly that “45 degree angle to the ground” dominate the holding habit in aspect B.


More than 90% usage case can be covered by only “45 degree angle to the ground”.


Suggestion: It is strongly recommended that only “45 degree angle to the ground” should be used in aspect C.


· Conclusion of aspect A&D:


The survey results show that aspect A is strongly depends on the applications, and the amounts of people selected Left Hand(LH) are comparable with Right Hand(RH) or Both Hand(BH).


While with BH, the DUT could be in the worst radiated situation, so BH can be select as test case in order to reduce the test cases.


It is hardly to conclude which one dominate in the aspect D. 


The aspect A and D are related closely to the hand phantom design, [11][12][13]could be the good reference. Further details will be discussed in our next contribution.


2. Tablet PC


The similar conclusions are hold as smart phone.


3.5  Proposal of reduced test cases in standalone mode


Theoretically, there are totally 54 test cases for smart phone to cover all of combinations according to discussed aspects A(3 cases)/B(3 cases)/C(3 cases)/D(2 cases). Based on our survey, this amount can be reduced.


Without hand phantom consideration, the test case is extremely reduced to 2 standalone mode cases as Fig.8. According to our survey results in section 3.3, majority of usage possibility can be covered by these simple two test cases.
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(a) Vertical & 45 degree position           (b) HCCW & 45 degree position


Figure 8:  Two recommended test cases in standalone mode.



It should be noticed that the test case “HCCW&45”, e.g. (b) of Fig.8, is different from the ” DML: Ψ=90; Θ=45; Φ=0 – left tilt ” in table 2.2.1-1 of [8]. 


4. Conclusions 


In this contribution:


1. A revised proposal of orientation and coordinate system are presented based on [5] and [10]. (Fig.4)


2. DUT’s Orientation definitions are found different between SISO OTA and MIMO OTA system.


3. It is suggested that terminology of DUT’s test condition “free space” used in MPAC should be replaced by “Standalone mode”.


4. Thanks to a holding habit survey with huge samples space, the amount of standalone test cases can be reduced to only two cases without losing representativeness(Fig.8). It is further suggested that the test cases with phantom can also be reduced based on this recommendation.


5. According to the conclusion of survey, the “Left tilt” in CTIA preliminary test plan is suggested to be replaced by “HCCW&45 degree” ( b of Fig.8), e.g.”45degree+Right tilt”
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These raw data can be used freely if contributors’ information is cited as:



-- Xingfeng Wu(www.ABP.gov.cn), Ziru Wang(www.zealer.com), Zhihua Zhang(www.hwa-tech.com), “The Chinese holding habit survey of smart phone and tablet PC used in data mode”(in chinese), December, 2013.
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Gender male 39086
Gender female 1027
Age 10-18 years old 3956
Age 19-30 years old 33984
Age 30-50 years old 2168
Age the over-50s 5
The size of smartphone you most commonly used 3.5-4.99 inches(such as iphone, Samsung 35495
galaxy series)

The size of smartphone you most commonly used 5-5.99 inches(like Samsung note series) 4284
The size of smartphone you most commonly used Larger than 6 inches 158
The size of smartphone you most commonly used | have no smartphone 176
Would you watch videos using mobile data on your phone when you | often

. g . 4250
are outdoors(such as subway,parks,etc.) without wifi connection?
Would you watch videos using mobile data on your phone when you | sometimes

: e : 14032
are outdoors(such as subway,parks,etc.) without wifi connection?
Would you watch videos using mobile data on your phone when you | never 21649
are outdoors(such as subway,parks,etc.) without wifi connection?
When you watch video, with which hand do you usually hold the | Left hand 5806
phone?
When you watch video, with which hand do you usually hold the | Right hand 3878
phone?
When you watch video, with which hand do you usually hold the | Both hands 3648
phone?
At this time, the display mode of your phone is (choose only one | Left hand -vertical screen, soft grip, 30
answer) perpendicular to the ground
At this time, the display mode of your phone is (choose only one | Left hand -vertical screen, soft grip, 45 373
answer) degree to the ground
At this time, the display mode of your phone is (choose only one | Left hand -vertical screen, soft grip, Parallel 13
answer) to the ground
At this time, the display mode of your phone is (choose only one | Left hand -vertical screen, firm grip, 85
answer) perpendicular to the ground
At this time, the display mode of your phone is (choose only one | Left hand -vertical screen, firm grip, 45 1218
answer) degree to the ground
At this time, the display mode of your phone is (choose only one | Left hand -vertical screen, firm grip, Parallel 36
answer) to the ground
At this time, the display mode of your phone is (choose only one | Left hand - Horizontal screen, soft grip,
answer) Counterclockwise ,perpendicular to the 200

ground

At this time, the display mode of your phone is (choose only one | Left hand - Horizontal screen, soft grip, 1694
answer) Counterclockwise , 45 degree to the ground
At this time, the display mode of your phone is (choose only one | Left hand - Horizontal screen, soft grip, 38

answer)

Counterclockwise , Parallel to the ground










At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm grip, 97
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm  grip, 1102
one answer) Counterclockwise ,45 degree to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm grip, 53
one answer) Counterclockwise ,Parallel to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, soft grip, 55
one answer) Clockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, soft grip, 476
one answer) Clockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, soft grip, Clockwise , 3
one answer) Parallel to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm grip, 39
one answer) Clockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm  grip, 371
one answer) Clockwise ,45 degree to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm grip, 10
one answer) Clockwise ,Parallel to the ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, soft grip, perpendicular )3
one answer) to the ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, soft grip, 45 degree to 394
one answer) the ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, soft grip, Parallel to the 9
one answer) ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, firm grip, 154
one answer) perpendicular to the ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, firm grip, 45 degree to 5375
one answer) the ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, firm grip,Parallel to 47
one answer) the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 943
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 5955
one answer) Counterclockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 37
one answer) Counterclockwise , Parallel to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm  grip, 133
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm grip, 1873

one answer)

Counterclockwise ,45 degree to the ground










At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm grip, 14
one answer) Counterclockwise ,Parallel to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 47
one answer) Clockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 296
one answer) Clockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 9
one answer) Clockwise , Parallel to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm  grip, 53
one answer) Clockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm grip, 268
one answer) Clockwise ,45 degree to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm grip, 3
one answer) Clockwise ,Parallel to the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, soft grip, 29
one answer) perpendicular to the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, soft grip, 45 degree to 303
one answer) the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, soft grip, Parallel to c
one answer) the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, firm grip, 3
one answer) perpendicular to the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, firm grip, 45 degree 538
one answer) to the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, firm grip, Parallel to 4
one answer) the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, soft grip, 161
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, soft grip, 1511
one answer) Counterclockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, soft grip, 13
one answer) Counterclockwise , Parallel to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm  grip, 45
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm  grip, 899
one answer) Counterclockwise ,45 degree to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm grip, 50

one answer)

Counterclockwise ,Parallel to the ground










At this time, the display mode of your phone is (choose only

Both hands - Horizontal screen,

soft

grip,

one answer) Clockwise ,perpendicular to the ground 32
At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, soft grip, 217
one answer) Clockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, soft grip, 0
one answer) Clockwise , Parallel to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm grip, 19
one answer) Clockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm grip, 147
one answer) Clockwise ,45 degree to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm grip, 4

one answer)

Clockwise ,Parallel to the ground










Would you connect to mobile network to play games on your

often

phone when you are outdoors(such as subway,parks,etc.) 9061
without wifi connection?

Would you connect to mobile network to play games on your | sometimes

phone when you are outdoors(such as subway,parks,etc.) 20388
without wifi connection?

Would you connect to mobile network to play games on your | never

phone when you are outdoors(such as subway,parks,etc.) 10482
without wifi connection?

At this time, the display mode of your phone is (choose only | Left hand 5157
one answer)

At this time, the display mode of your phone is (choose only | Right hand 7438
one answer)

At this time, the display mode of your phone is (choose only | Both hands 16861
one answer)

At this time, the display mode of your phone is (choose only | Left hand -vertical screen, soft grip, perpendicular 33
one answer) to the ground

At this time, the display mode of your phone is (choose only | Left hand -vertical screen, soft grip, 45 degree to 561
one answer) the ground

At this time, the display mode of your phone is (choose only | Left hand -vertical screen, soft grip, Parallel to the 91
one answer) ground

At this time, the display mode of your phone is (choose only | Left hand -vertical screen, firm grip, perpendicular 132
one answer) to the ground

At this time, the display mode of your phone is (choose only | Left hand -vertical screen, firm grip, 45 degree to 2432
one answer) the ground

At this time, the display mode of your phone is (choose only | Left hand -vertical screen, firm grip,Parallel to the 74
one answer) ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, soft grip, 47
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, soft grip, 712
one answer) Counterclockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, soft grip, 73

one answer)

Counterclockwise , Parallel to the ground










At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm grip, 39
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm  grip, 634
one answer) Counterclockwise ,45 degree to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm grip, )8
one answer) Counterclockwise ,Parallel to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, soft grip, 11
one answer) Clockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, soft grip, 162
one answer) Clockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, soft grip, Clockwise , 10
one answer) Parallel to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm grip, 13
one answer) Clockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm  grip, 156
one answer) Clockwise ,45 degree to the ground

At this time, the display mode of your phone is (choose only | Left hand - Horizontal screen, firm grip, 14
one answer) Clockwise ,Parallel to the ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, soft grip, perpendicular 39
one answer) to the ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, soft grip, 45 degree to 678
one answer) the ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, soft grip, Parallel to the )8
one answer) ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, firm grip, 185
one answer) perpendicular to the ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, firm grip, 45 degree to 4640
one answer) the ground

At this time, the display mode of your phone is (choose only | Right hand -vertical screen, firm grip,Parallel to 85
one answer) the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 46
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 710
one answer) Counterclockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, )8
one answer) Counterclockwise , Parallel to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm  grip, 33
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm grip, 723

one answer)

Counterclockwise ,45 degree to the ground










At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm grip, 59
one answer) Counterclockwise ,Parallel to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 10
one answer) Clockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 68
one answer) Clockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, soft grip, 9
one answer) Clockwise , Parallel to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm  grip, 10
one answer) Clockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm grip, 113
one answer) Clockwise ,45 degree to the ground

At this time, the display mode of your phone is (choose only | Right hand - Horizontal screen, firm grip, 4
one answer) Clockwise ,Parallel to the ground

At this time, the display mode of your phone is (choose only | Both  hands -vertical screen, soft grip, 65
one answer) perpendicular to the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, soft grip, 45 degree to 1724
one answer) the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, soft grip, Parallel to 43
one answer) the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, firm grip, 81
one answer) perpendicular to the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, firm grip, 45 degree 1548
one answer) to the ground

At this time, the display mode of your phone is (choose only | Both hands -vertical screen, firm grip,Parallel to 53
one answer) the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, soft grip, 218
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, soft grip, 4602
one answer) Counterclockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, soft grip, 107
one answer) Counterclockwise , Parallel to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm  grip, 150
one answer) Counterclockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm  grip, 6559
one answer) Counterclockwise ,45 degree to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm grip, 200

one answer)

Counterclockwise ,Parallel to the ground










At this time, the display mode of your phone is (choose only

Both hands - Horizontal screen,

soft

grip,

one answer) Clockwise ,perpendicular to the ground 44
At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, soft grip, 614
one answer) Clockwise , 45 degree to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, soft grip, 16
one answer) Clockwise , Parallel to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm grip, 34
one answer) Clockwise ,perpendicular to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm grip, 297
one answer) Clockwise ,45 degree to the ground

At this time, the display mode of your phone is (choose only | Both hands - Horizontal screen, firm grip, 51

one answer)

Clockwise ,Parallel to the ground










The size of tablet PC you most commonly used

7.9 inches and below (such as Google nexus 7 and

. . 9151
ipad mini)

The size of tablet PC you most commonly used 8.0-8.9 inches(such as Kindle Fired HD) 1028
The size of tablet PC you most commonly used 9-9.9 inches(such as ipad) 14368
The size of tablet PC you most commonly used 10 inches and above 1042
The size of tablet PC you most commonly used | have no tablet PC 14522
Would you watch videos using mobile data on tablet PC when | often
you are outdoors(such as subway,parks,etc.) without wifi 1364
connection?
Would you watch videos using mobile data on tablet PC when | sometimes
you are outdoors(such as subway,parks,etc.) without wifi 6004
connection?
Would you watch videos using mobile data on tablet PC when | never
you are outdoors(such as subway,parks,etc.) without wifi 19717
connection?
When you watch video, with which hand do you usually hold | Left hand 1589
the tablet PC?
When you watch video, with which hand do you usually hold | Right hand

1139
the tablet PC?
When you watch video, with which hand do you usually hold | Both hands

4641
the tablet PC?
At this time, the display mode of your tablet is (choose only | Left hand -vertical screen, perpendicular to the )3
one answer) ground
At this time, the display mode of your tablet is (choose only | Left hand -vertical screen, 45 degree to the ground 437
one answer)
At this time, the display mode of your tablet is (choose only | Left hand -vertical screen, Parallel to the ground 18
one answer)
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen, Counterclockwise 53
one answer) perpendicular to the ground
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen, Counterclockwise 772
one answer) 45 degree to the ground
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen , Counterclockwise 57
one answer) Parallel to the ground
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen ,Clockwise, )3
one answer) perpendicular to the ground
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen, Clockwise, 213
one answer) 45 degree to the ground
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen, Clockwise, 13

one answer)

Parallel to the ground










At this time, the display mode of your tablet is (choose only | Right hand -vertical screen, perpendicular to the 3
one answer) ground

At this time, the display mode of your tablet is (choose only | Right hand -vertical screen, 45 degree to the 287
one answer) ground

At this time, the display mode of your tablet is (choose only | Right hand -vertical screen, Parallel to the ground 3
one answer)

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen , Counterclockwise 39
one answer) perpendicular to the ground

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen, Counterclockwise 698
one answer) 45 degree to the ground

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen , Counterclockwise 29
one answer) Parallel to the ground

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen, Clockwise, 10
one answer) perpendicular to the ground

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen, Clockwise, 76
one answer) 45 degree to the ground

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen, Clockwise, 3
one answer) Parallel to the ground

At this time, the display mode of your tablet is (choose only | Both hands -vertical screen, perpendicular to the 35
one answer) ground

At this time, the display mode of your tablet is (choose only | Both hands -vertical screen, 45 degree to the 496
one answer) ground

At this time, the display mode of your tablet is (choose only | Both hands -vertical screen, Parallel to the ground 15
one answer)

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Counterclockwise 27
one answer) perpendicular to the ground

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Counterclockwise 3378
one answer) 45 degree to the ground

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Counterclockwise 70
one answer) Parallel to the ground

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Clockwise, 38
one answer) perpendicular to the ground

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Clockwise, 515
one answer) 45 degree to the ground

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Clockwise, 19

one answer)

Parallel to the ground










Would you connect to mobile network to play games on | often
tablet PC when you are outdoors(such as subway,parks,etc.) 2423
without wifi connection?
Would you connect to mobile network to play games on | sometimes
tablet PC when you are outdoors(such as subway,parks,etc.) 8893
without wifi connection?
Would you connect to mobile network to play games when | never
you are outdoors(such as subway,parks,etc.) without wifi 15767
connection?
When you play games,with which hand do you usually hold | Left hand

2386
the tablet PC?
When you play games ,with which hand do you usually hold | Right hand

781
the tablet PC?
When you play games ,with which hand do you usually hold | Both hands

8204
the tablet PC?
At this time, the display mode of your tablet is (choose only | Left hand -vertical screen, perpendicular to the 38
one answer) ground
At this time, the display mode of your tablet is (choose only | Left hand -vertical screen, 45 degree to the ground 792
one answer)
At this time, the display mode of your tablet is (choose only | Left hand -vertical screen, Parallel to the ground 51
one answer)
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen ,Counterclockwise 38
one answer) perpendicular to the ground
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen , Counterclockwise 1094
one answer) 45 degree to the ground
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen , Counterclockwise 92
one answer) Parallel to the ground
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen, Clockwise, 11
one answer) perpendicular to the ground
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen, Clockwise, 242
one answer) 45 degree to the ground
At this time, the display mode of your tablet is (choose only | Left hand - Horizontal screen, Clockwise, 53
one answer) Parallel to the ground
At this time, the display mode of your tablet is (choose only | Right hand -vertical screen, perpendicular to the 10
one answer) ground
At this time, the display mode of your tablet is (choose only | Right hand -vertical screen, 45 degree to the 216
one answer) ground
At this time, the display mode of your tablet is (choose only | Right hand -vertical screen, Parallel to the ground 11

one answer)










At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen ,Counterclockwise 18
one answer) perpendicular to the ground

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen, Counterclockwise 455
one answer) 45 degree to the ground

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen , Counterclockwise 14
one answer) Parallel to the ground

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen ,Clockwise, s
one answer) perpendicular to the ground

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen, Clockwise, 46
one answer) 45 degree to the ground

At this time, the display mode of your tablet is (choose only | Right hand - Horizontal screen, Clockwise, 6
one answer) Parallel to the ground

At this time, the display mode of your tablet is (choose only | Both hands -vertical screen, perpendicular to the 79
one answer) ground

At this time, the display mode of your tablet is (choose only | Both hands -vertical screen, 45 degree to the 1171
one answer) ground

At this time, the display mode of your tablet is (choose only | Both hands -vertical screen, Parallel to the ground 60
one answer)

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Counterclockwise 94
one answer) perpendicular to the ground

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Counterclockwise 5622
one answer) 45 degree to the ground

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Counterclockwise 215
one answer) Parallel to the ground

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen ,Clockwise, 34
one answer) perpendicular to the ground

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Clockwise, 901
one answer) 45 degree to the ground

At this time, the display mode of your tablet is (choose only | Both hands - Horizontal screen, Clockwise, 35

one answer)

Parallel to the ground
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