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1. Remaining Issues of Channel model for LTE UL 8Rx antennas [25 minutes]
	R4-131031
	Discussion
	Further discussion on the spatial correlation modeling for UL 8Rx cross polarized antennas
	ZTE

	R4-131389
	Approval
	MIMO channel model for UL 8Rx Antennas Performance Evaluation
	Samsung

	R4-131725
	Discussion
	Channel model further discussion for 8Rx
	Ericssion, ST- Ericssion

	R4-131775
	Discussion
	Further discussion on MIMO channel correlation matrices for UL 8Rx antennas
	China Telecom


R4-131031 (ZTE)
Proposal 1: For the case with cross polarized elements at both UE and eNB sides, the polarization correlation matrix is obtained as
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For the case just with cross polarized elements at eNB sides, the polarization correlation matrix is obtains as 
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Proposal 2: For 1x8 configuration with cross-polarized antennas at eNB side, the permutation matrix 
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For 2x8 configuration with cross-polarized antennas at both UE and eNB side, the permutation matrix 
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For 4x8 configuration with cross-polarized antennas at both UE and eNB side, the permutation matrix 
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Where
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 is the number of receive and transmit antennas respectively.
R4-131389 (Samsung)

1. The polarization correlation matrix for UL 8Rx cross-polarized antennas should be defined as

a) If UE is equipped with 1Tx antenna, the corresponding polarization correlation matrix is
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b) If UE is equipped with 2Tx antennas, the corresponding polarization correlation matrix is
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, where
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2. The permutation matrix given in expression (24)

 should be utilized so that the resulting channel matrix is compliant with the antenna indexing of the spatial correlation matrix used in DL MIMO with cross-polarized antennas.
A (Nr* Nt)x(Nr* Nt) permutation matrix
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with elements as
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R4-131725 (Ericsson, ST- Ericsson)
Withdrawn.
R4-131775 (China Telecom)
Proposal 1: Use option 1 as the polarization correlation matrix for UL 8Rx channel model. More specifically, for two and more transmitting antennas case, the polarization correlation matrix is defined as

[image: image15.wmf]100

100

001

001

UL

g

g

g

g

-

éù

-

êú

=

êú

êú

ëû

Γ

, where 
[image: image16.wmf]1

1

XPR

XPR

g

-

=

+


For one transmitting antenna case, the polarization correlation matrix is defined as
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Proposal 2: The permutation matrix for uplink 8Rx channel model is defined as
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where 
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 is the ceiling operator.

Discussion points:
Agreement on spatial correlation matrix 
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1. Can we agree the following polarization correlation matrix? [10 minutes]
· For the case just with cross polarized elements at eNB side (China Telecom, ZTE, Samsung)
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· For the case with cross polarized elements at both UE and eNB sides (China Telecom, ZTE, Samsung)
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2. Can we agree the following Permutation matrix 
[image: image27.wmf]UL

P

? [10 minutes]
· Option 1: (ZTE) 
For 1x8 configuration with cross-polarized antennas at eNB side, the permutation matrix 
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For 2x8 configuration with cross-polarized antennas at both UE and eNB side, the permutation matrix 
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For 4x8 configuration with cross-polarized antennas at both UE and eNB side, the permutation matrix 
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of size 
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Where
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 and 
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 is the number of receive and transmit antennas respectively.

· Option 2: (Samsung) 

A (Nr* Nt)x(Nr* Nt) permutation matrix
[image: image35.wmf]P

with elements as
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[This equation is for 4x8 and also usable for 2x8. But not generic enough for 1x8]
· Option 3: (China Telecom)

[image: image37.wmf]1(1)2(1),1,,,1,,/2

(,)1(1)2(/2),1,,,/21,...,

0

UL

forajNriandbjNriiNrjNt

abforajNriandbjNtNrNriiNrjNtNt

otherwise

ì=-+=-+==

éù

êú

ï

==-+=--+==+

éù

í

êú

ï

î

P

LL

L


[Note: This equation is more generic as it covers also the 1x8, 2x8]
where 
[image: image38.wmf]·
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 is the ceiling operator.
CTC: Option 3 is preferred. 
ZTE: Option 3 is acceptable for us. 
Agreed Way forward: [5 minutes]
Polarization correlation matrix
· For the case just with cross polarized elements at eNB side (China Telecom, ZTE, Samsung)
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· For the case with cross polarized elements at both UE and eNB sides (China Telecom, ZTE, Samsung)
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Permutation matrix
Option 3 is agreed
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2. 
Performance requirements – Simulation Results and Assumptions [35 minutes]
	R4-131020
	Discussion
	Initial PUSCH Simulation Results with 1Tx 8Rx
	ZTE

	R4-131021
	Discussion
	Initial PUCCH Simulation Results Format 1a with 1Tx 8Rx
	ZTE

	R4-131035
	Discussion
	Simulation assumptions for PRACH with 1Tx 8Rx
	ZTE

	R4-131172
	Discussion
	Performance Evaluation of PUSCH and PUCCH with 1 Tx Antenna and 8 Rx Antennas
	Samsung

	R4-131186
	Discussion
	Simulation results for phase-1 8Rx uplink demodulation performance test cases
	Huawei, HiSilicon

	R4-131232
	Discussion
	Initial PUCCH Requirements Simulation Results for 1Tx 8Rx
	Alcatel-Lucent

	R4-131233
	Discussion
	Initial PUSCH Requirements Simulation Results for 1Tx 8Rx
	Alcatel-Lucent

	R4-131473
	Discussion
	Simulation results for LTE 8Rx UL PUSCH tests
	CATT

	R4-131477
	Discussion
	Simulation results for LTE 8Rx UL PUCCH tests
	CATT

	R4-131724
	Discussion
	Phase-I 1Tx PUSCH performance of 8Rx for LTE UL
	Nokia Siemens Networks

	R4-131727
	Discussion
	Phase-I 1Tx PUCCH performance of 8Rx for LTE UL
	Nokia Siemens Networks

	R4-131735
	Discussion
	PUCCH performance for 8 Rx
	Ericsson, ST Ericsson

	R4-131740
	Discussion
	PUSCH performance for 8 Rx
	Ericsson, ST Ericsson

	R4-131776
	Approval
	Simulation assumptions for UL 8 antenna receiver
	China Telecom

	R4-131780
	Discussion
	Ideal results for PUSCH with 1Tx 8Rx
	China Telecom

	R4-131784
	Discussion
	Ideal results for PUCCH format 1a with 1Tx 8Rx
	China Telecom

	R4-131785
	Information
	Summary of UL 8 Rx PUSCH demodulation results (version 1)
	China Telecom, Ericsson, ST Ericsson, Samsung, Huawei

	R4-131787
	Information
	Summary of UL 8 Rx PUCCH demodulation results (version 1)
	China Telecom, Ericsson, ST Ericsson, Huawei


Grey: Not available
Discussion points:
1. Ideal Simulation results summary [5 minutes]
·    Simulation results summary for PUSCH 1Tx 8Rx  

[image: image45.emf]Summary_1x8_PUSC H_Ideal_Demod_Results


The span for some test cases >2.0dB, do we need to submit ideal simulation results for alignment in the next meeting?
CTC: From observation from previous BS demod (UL-MIMO), there is no more than 2 dB span for almost all cases. Would like to ask companies to check the results if their results lying at the boundary case. 

NSN: Tend to agree with CTC. But this is ideal results, and still a lot of details missing. The results are for information. Suggest to submit realistic results (with implementation margin). 
ALU: Encourage companies to double check their results. Also can find out potential issues if provide realistic results, and can better progress the work. 

CTC: we think it is still meaningful to double check the ideal results. Concern is can we still get good calibration for realistic results? 

NSN: Agree with ALU. Moving forward to provide realistic results. From previous experience, different company use different implementation margin. So, better to calibrate realistic results. 

Samsung: Most results are quite aligned. But still want to check the ideal results. 

Huawei: What do you mean realistic results for alignment? 
NSN: different implementation margin from different companies. 

ALU: Present the results with IM, companies encouraged to double check the ideal results which are not aligned.  

Huawei: still think the usual way is better, i.e. use ideal results for alignment. 
E///: Agree with HW. Practical results are more difficult to align. 

ZTE: Agree with HW. 

NSN: Realistic results matter more. 

NSN: Also may need to align the simulation assumptions. 

CTC: For UL demod test, ideal results are quite aligned. For simulation assumptions, only ant. configuration parameters are changed others are same. Receiver implementation info is not needed. 

NSN: Not very efficient if we have to align twice. 

·    Simulation results summary for PUCCH 1Tx 8Rx 
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The span for some test cases >2.0dB, do we need to submit ideal simulation results for alignment in the next meeting?
· Encourage companies to submit all ideal results by RAN4#68 (August), as more time is available to run simulation. This will be added to the excel spreadsheet

2. Impairments Simulation results [5 minutes]
·    Do we need to submit impairment results for PUSCH 8Rx 1Tx and PUCCH format 1a 8Rx 1Tx in the next meeting?
· Companies are encouraged to submit impairment simulation results, in contribution format.  This will be added to the excel spreadsheet. 
3. Simulation assumptions (remaining Phase 1 cases and Phase 2 cases) for the following test items:
· PUSCH in multipath fading propagation conditions with 2Tx 

· Single user PUCCH format 1a with 2Tx 

· PUCCH format 1b with channel selection with 1Tx
· PUCCH format 3 ACK missed detection with 1Tx
· PUCCH format 3 NACK to ACK with 1Tx
·      PRACH detection with 1Tx
·     Can we agree with the R4-131776 simulation assumptions for UL 8 antenna receiver? [10 minutes]
Chair: group went through R4-131776 online to check the simulation assumptions. 
·     The timetable to submit the simulation results for the above test items? [5 minutes]
· For next meeting (RAN4#67), priority is still to complete remaining 1 Tx (~50 cases), followed by 2 Tx (~ 24 cases). 

Approved work plan for the UL 8Rx:
	
	Channel model
	Performance requirements set
	Simulation assumptions
	Simulation results
	CRs

	RAN4#66 
(Jan 2013)
	Agreement on baseline assumptions
	Discussion and way forward
	Agreement on simulation assumptions (Phase 1)
	
	

	RAN4#66bis 
(Apr 2013)
	Finalization
	Further discussion (if needed)
	Agreement on simulation assumptions (Phase 2)
	First round of ideal result alignments
	

	RAN4#67 
(May 2013)
	
	Finalization
	Simulation assumptions update (if needed)
	Second round of ideal result alignments
	

	RAN4#68 
(Aug 2013)
	
	
	Simulation assumptions update (if needed)
	Third round of ideal result alignments
	

	RAN4#68bis 
(Oct 2013)
	
	
	
	Simulation results with implementation margin
	CR drafts

	RAN4#69 
(Nov 2013)
	
	
	
	
	CRs approved


Agreed Way forward: [10 minutes]
Ideal Simulation results summary
· companies will go back and double check results for big difference (> 2dB) for ideal results. Start providing realistic results (with IM) for next meeting. 
· Encourage companies to submit all ideal results by RAN4#68 (August), as more time is available to run simulation. This will be added to the excel spreadsheet

Impairments Simulation results 
· Companies are encouraged to submit impairment simulation results (for PUSCH 8Rx 1Tx and PUCCH format 1a 8Rx 1Tx), at the next meeting.  This will be added to the excel spreadsheet.
Simulation assumptions (remaining Phase 1 cases and Phase 2 cases) for the following test items:

· PUSCH in multipath fading propagation conditions with 2Tx 

· Single user PUCCH format 1a with 2Tx 

· PUCCH format 1b with channel selection with 1Tx
· PUCCH format 3 ACK missed detection with 1Tx
· PUCCH format 3 NACK to ACK with 1Tx
·      PRACH detection with 1Tx
· agree to use the simulation assumptions in R4-131776. 
Simulation campaign time-table:
RAN4#67, Fukuoka

· companies will go back and check results for big difference (> 2dB) for ideal results. Start providing realistic results (with IM) for next meeting. 

· baseline: to calibrate ideal results 

· Companies are encouraged to submit impairment simulation results (for PUSCH 8Rx 1Tx and PUCCH format 1a 8Rx 1Tx), at the next meeting.
· Phase 1 test cases are still the priority. 

RAN4#68, Barcelona

· Submit all ideal results
· Provide all simulation results with IM for 1 Tx (Phase 1) and 2 Tx (Phase 2). 
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PUCCH F1a

		Single user PUCCH format 1a, 1Tx 8Rx, Alignment results

		Company						Ericcson		Huawei		ZTE		NSN		ALU		Samsung		CATT		China Telecom		STD		SPAN		AVE

		Reference						R4-131735		R4-131186		R4-131021		R4-131727		R4-13xxxx		R4-131172		R4-13xxxx		R4-131784

		Bandwidth		Cyclic Prefix		Propagation conditions and correlation matrix		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]

		1.4 MHz		Normal		EPA 5 Low		-13.7		-13.3		-13.7		-11.8				-13.1				-13.1		0.70		1.90		-13.12

						EVA 5 Low		-14.3		-14.2		-14.3		-12.2				-13.7				-13.7		0.80		2.10		-13.73

						EVA 70 Low		-14.2		-14.3		-14.2		-12.3				-13.7				-13.8		0.75		2.00		-13.75

						ETU 300* Low		-13.9		-13.9		-13.8		-11.8				-13.4				-13.4		0.80		2.10		-13.37

				Extended		ETU 70* Low		-12.9		-12.4		-13.5		-11				-12.3						0.93		2.50		-12.42

		3 MHz		Normal		EPA 5 Low		-13.9		-13.6		-14		-12.1				-13.4				-13.4		0.68		1.90		-13.40

						EVA 5 Low		-14.4		-14.1		-14.6		-12.4				-13.8				-13.7		0.78		2.20		-13.83

						EVA 70 Low		-14.3		-14.3		-14.4		-12.4				-13.8				-13.9		0.75		2.00		-13.85

						ETU 300* Low		-14		-14.1		-14		-11.1				-13.5				-13.5		1.14		3.00		-13.37

				Extended		ETU 70* Low		-13.3		-12.8		-13.4		-10.6				-12.5						1.13		2.80		-12.52

		5 MHz		Normal		EPA 5 Low		-14.4		-14.5		-14.5		-12.3				-13.8				-14		0.84		2.20		-13.92

						EVA 5 Low		-14.7		-14.2		-14.6		-12.2				-13.9				-13.8		0.91		2.50		-13.90

						EVA 70 Low		-14.6		-14.4		-14.7		-12.2				-14				-14		0.92		2.50		-13.98

						ETU 300* Low		-14		-14		-13.8		-11.5				-13.5				-13.4		0.95		2.50		-13.37

				Extended		ETU 70* Low		-13.2		-12.3		-13.5		-10.9				-12.5						1.01		2.60		-12.48

		10 MHz		Normal		EPA 5 Low		-14.6		-14.5		-14.5		-12.5				-14				-14.2		0.79		2.10		-14.05

						EVA 5 Low		-14.3		-13.9		-14.6		-12.3				-13.8				-13.9		0.79		2.30		-13.80

						EVA 70 Low		-14.4		-14.3		-14.3		-12.3				-13.8				-13.9		0.79		2.10		-13.83

						ETU 300* Low		-14.1		-14		-14		-11.9				-13.5				-13.5		0.83		2.20		-13.50

				Extended		ETU 70* Low		-13.3		-12.8		-13.7		-11.4				-12.6						0.87		2.30		-12.76

		15 MHz		Normal		EPA 5 Low		-14.5		-14.3		-14.5		-12.5				-14.1				-14.2		0.76		2.00		-14.02

						EVA 5 Low		-14.6		-14.4		-14.3		-12.5				-14				-13.9		0.76		2.10		-13.95

						EVA 70 Low		-14.4		-14.5		-14.7		-12.4				-13.9				-14.1		0.83		2.30		-14.00

						ETU 300* Low		-14		-13.6		-14		-11.9				-13.5				-13.5		0.78		2.10		-13.42

				Extended		ETU 70* Low		-13.3		-12.4		-13.5		-11.2				-12.5						0.91		2.30		-12.58

		20 MHz		Normal		EPA 5 Low		-14.5		-14.6		-14.6		-12.5				-14				-13.8		0.81		2.10		-14.00

						EVA 5 Low		-14.5		-14.4		-14.3		-12.4				-13.9				-14.1		0.78		2.10		-13.93

						EVA 70 Low		-14.4		-14.2		-14.2		-12.4				-13.9				-14.1		0.74		2.00		-13.87

						ETU 300* Low		-14		-14.1		-14		-12				-13.5				-13.8		0.80		2.10		-13.57

				Extended		ETU 70* Low		-13.3		-12.5		-13.5		-11.3				-12.6						0.86		2.20		-12.64

		Note*: Not applicable for Local Area BS and Home BS.





PUCCH F1b

		PUCCH format 1b with channel selection, 1Tx 8Rx, Alignment results

		Company						Ericcson		Huawei		ZTE		NSN		ALU		Samsung		CATT		China Telecom		STD		SPAN		AVE

		Reference						R4-13xxxx		R4-13xxxx		R4-13xxxx		R4-131727		R4-13xxxx		R4-13xxxx		R4-13xxxx		R4-13xxxx

		Bandwidth		Cyclic Prefix		Propagation conditions and correlation matrix		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]

		10 MHz		Normal		EPA 5 Low								-11.7										0.00		0.00		-11.70

						EVA 70 Low								-11.5										0.00		0.00		-11.50

		15 MHz		Normal		EPA 5 Low								-11.7										0.00		0.00		-11.70

						EVA 70 Low								-11.7										0.00		0.00		-11.70

		20 MHz		Normal		EPA 5 Low								-11.9										0.00		0.00		-11.90

						EVA 70 Low								-11.7										0.00		0.00		-11.70

		Note*: Not applicable for Local Area BS and Home BS.
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1.4M

		Alignment results, 1Tx 8Rx										Company		Ericcson		Huawei		ZTE		NSN		ALU		Samsung		CATT		China Telecom		STD		SPAN		AVE

												Reference		R4-131740		R4-131186		R4-131020		R4-131724		R4-13xxxx		R4-131172		R4-131473		R4-131780

		Number of TX antennas		Number of RX antennas		Cyclic prefix		Propagation conditions and correlation matrix		FRC		Fraction of  maximum throughput		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]

		1		8		Normal		EPA 5Hz Low		A3-2		30%		-11.95		-10.70		-11.70		-9.8				-11.5		-9.50		-11.3		0.95		2.45		-10.92

												70%		-8.63		-7.80		-8.40		-6.8				-8.3		-6.60		-8.5		0.83		2.03		-7.86

										A4-3		70%		1.74		1.90		2.30		3.1				2.4		3.40		2.6		0.60		1.66		2.49

										A5-2		70%		8.72		8.80		9.00		10.4				9.7		9.50		9.1		0.59		1.68		9.31

								EVA 5Hz Low		A3-1		30%		-8.14		-9.90		-7.90		-7.6				-9.0		-8.20		-8.7		0.78		2.30		-8.49

												70%		-5.08		-6.70		-5.10		-4.6				-5.8		-5.00		-4.9		0.71		2.10		-5.31

										A4-1		30%		-2.91		-4.50		-2.70		-2.6				-3.5		-1.40		-3.2		0.95		3.10		-2.98

												70%		3.37		2.00		3.00		3.7				3.1		4.10		2.7		0.68		2.10		3.13

										A5-1		70%		10.94		9.00		10.20		11.1				10.3		10.30		9.5		0.74		2.10		10.19

								EVA 70Hz Low		A3-2		30%		-10.39		-10.90		-11.40		-9.7				-11.4		-9.20		-10.9		0.84		2.20		-10.55

												70%		-6.96		-7.60		-8.00		-6.5				-7.7		-6.30		-7.8		0.68		1.70		-7.27

										A4-3		30%		-4.17		-4.50		-3.20		-3.8				-4.1		-1.70		-4.2		0.96		2.80		-3.67

												70%		3.16		2.50		3.10		3.6				3.3		4.30		3.6		0.56		1.80		3.36

								ETU 70Hz* Low		A3-1		30%		-7.93		-9.90		-8.20		-7.5				-8.8		-8.10		-8.1		0.78		2.40		-8.37

												70%		-4.46		-6.30		-5.10		-4.2				-5.4		-4.70		-5		0.69		2.10		-5.02

								ETU 300Hz* Low		A3-1		30%		-7.82		-9.20		-8.10		-7.4				-8.6		-8.10		-8.1		0.57		1.80		-8.19

												70%		-4.30		-5.60		-4.80		-4.1				-4.9		-4.90		-4.6		0.49		1.50		-4.74

						Extended		ETU 70Hz* Low		A4-2		30%		-2.17		-4.00		-2.20		-2.1				-2.8						0.80		1.90		-2.66

												70%		5.47		3.60		4.60		5.4				4.9						0.76		1.87		4.79

		Note*: Not applicable for Local Area BS and Home BS.





3M

		Alignment results, 1Tx 8Rx										Company		Ericcson		Huawei		ZTE		NSN		ALU		Samsung		CATT		China Telecom		STD		SPAN		AVE

												Reference		R4-131740		R4-131186		R4-131020		R4-131724		R4-13xxxx		R4-131172		R4-13xxxx		R4-131780

		Number of TX antennas		Number of RX antennas		Cyclic prefix		Propagation conditions and correlation matrix		FRC		Fraction of  maximum throughput		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]

		1		8		Normal		EPA 5Hz Low		A3-3		30%		-11.99		-10.80		-11.70		-10				-11.7				-11.6		0.75		1.99		-11.30

												70%		-8.52		-8.00		-8.70		-7.1				-8.4				-8.7		0.62		1.60		-8.24

										A4-4		70%		2.11		1.80		2.30		3.2				2.5				2.3		0.47		1.40		2.36

										A5-3		70%		9.36		8.90		9.20		10.8				9.9				9.3		0.68		1.90		9.58

								EVA 5Hz Low		A3-1		30%		-8.07		-9.90		-8.20		-7.6				-8.7				-8.5		0.79		2.30		-8.49

												70%		-5.01		-6.70		-5.10		-4.5				-5.5				-5.2		0.74		2.20		-5.33

										A4-1		30%		-2.81		-4.50		-2.50		-2.6				-3.2				-3.2		0.73		2.00		-3.13

												70%		3.38		2.00		3.00		3.7				3.4				2.8		0.60		1.70		3.04

										A5-1		70%		10.70		9.00		10.20		11.2				10.6				9.6		0.80		2.20		10.22

								EVA 70Hz Low		A3-3		30%		-11.08		-11.00		-11.70		-9.8				-11.6				-11.3		0.69		1.90		-11.08

												70%		-7.34		-7.60		-8.20		-6.6				-7.9				-7.7		0.55		1.60		-7.55

										A4-4		30%		-4.35		-4.50		-3.30		-3.8				-4.1				-4.3		0.44		1.20		-4.07

												70%		3.28		2.50		3.10		3.6				3.4				3.6		0.41		1.10		3.25

								ETU 70Hz* Low		A3-1		30%		-8.21		-10.00		-8.30		-7.5				-8.8				-8.2		0.84		2.50		-8.50

												70%		-4.83		-6.30		-5.00		-4.2				-5.2				-5.2		0.69		2.10		-5.13

								ETU 300Hz* Low		A3-1		30%		-8.16		-9.20		-8.10		-7.4				-8.5				-8.1		0.59		1.80		-8.25

												70%		-4.67		-5.60		-4.80		-4				-4.8				-4.8		0.51		1.60		-4.78

						Extended		ETU 70Hz* Low		A4-2		30%		-2.49		-4.00		-2.20		-2				-2.7						0.79		2.00		-2.69

												70%		5.24		3.60		4.80		5.4				5.0						0.71		1.80		4.81

		Note*: Not applicable for Local Area BS and Home BS.





5M

		Alignment results, 1Tx 8Rx										Company		Ericcson		Huawei		ZTE		NSN		ALU		Samsung		CATT		China Telecom		STD		SPAN		AVE

												Reference		R4-131740		R4-131186		R4-131020		R4-131724		R4-13xxxx		R4-131172		R4-13xxxx		R4-131780

		Number of TX antennas		Number of RX antennas		Cyclic prefix		Propagation conditions and correlation matrix		FRC		Fraction of  maximum throughput		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]

		1		8		Normal		EPA 5Hz Low		A3-4		30%		-12.71		-11.30		-12.50		-10.5				-12.3				-11.8		0.83		2.21		-11.85

												70%		-9.17		-8.60		-9.30		-7.6				-9.1				-8.7		0.63		1.70		-8.75

										A4-5		70%		2.35		1.90		2.40		3				2.5				1.8		0.43		1.20		2.32

										A5-4		70%		9.64		9.10		9.90		10.7				10.0				9.8		0.52		1.60		9.86

								EVA 5Hz Low		A3-1		30%		-8.44		-9.90		-8.40		-7.6				-9.0				-8.5		0.76		2.30		-8.64

												70%		-5.42		-6.70		-5.00		-4.6				-5.8				-5.1		0.74		2.10		-5.44

										A4-1		30%		-3.28		-4.30		-2.40		-2.6				-3.5				-2.9		0.69		1.90		-3.17

												70%		2.95		2.00		3.10		3.7				3.0				2.8		0.55		1.70		2.93

										A5-1		70%		10.39		8.90		10.20		11.2				10.3				9.5		0.79		2.30		10.07

								EVA 70Hz Low		A3-4		30%		-12.25		-11.60		-12.40		-10.4				-12.2				-11.2		0.78		2.00		-11.68

												70%		-8.57		-8.50		-9.10		-7.4				-8.6				-7.7		0.63		1.70		-8.31

										A4-5		30%		-4.99		-4.50		-3.50		-3.9				-4.2				-3.9		0.52		1.49		-4.17

												70%		2.66		2.40		2.90		3.6				3.3				3.3		0.46		1.20		3.03

								ETU 70Hz* Low		A3-1		30%		-7.73		-10.00		-8.20		-7.6				-8.8				-8.2		0.88		2.40		-8.42

												70%		-4.33		-6.30		-5.00		-4.2				-5.3				-5.1		0.76		2.10		-5.04

								ETU 300Hz* Low		A3-1		30%		-7.64		-9.20		-8.10		-7.4				-8.6				-8.1		0.65		1.80		-8.17

												70%		-4.14		-5.60		-4.80		-4				-4.9				-4.6		0.58		1.60		-4.67

						Extended		ETU 70Hz* Low		A4-2		30%		-2.08		-4.00		-2.20		-2				-2.8						0.83		2.00		-2.61

												70%		5.70		3.70		4.80		5.5				5.0						0.78		2.00		4.93

		Note*: Not applicable for Local Area BS and Home BS.





10M

		Alignment results, 1Tx 8Rx										Company		Ericcson		Huawei		ZTE		NSN		ALU		Samsung		CATT		China Telecom		STD		SPAN		AVE

												Reference		R4-131740		R4-131186		R4-131020		R4-131724		R4-131233		R4-131172		R4-131473		R4-131780

		Number of TX antennas		Number of RX antennas		Cyclic prefix		Propagation conditions and correlation matrix		FRC		Fraction of  maximum throughput		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]

		1		8		Normal		EPA 5Hz Low		A3-5		30%		-12.15		-10.70		-12.30		-10		-11.50		-11.9		-12.10		-11.6		0.80		2.30		-11.53

												70%		-8.44		-8.00		-8.80		-7.1		-8.50		-8.6		-8.90		-8.4		0.57		1.80		-8.34

										A4-6		70%		2.55		2.00		2.90		3.2		1.80		2.6		3.50		2.1		0.60		1.70		2.58

										A5-5		70%		9.87		9.10		9.90		10.9		8.50		10.1		10.00		10.1		0.72		2.40		9.81

								EVA 5Hz Low		A3-1		30%		-7.86		-9.90		-8.40		-7.6		-10.20		-8.8		-8.20		-8.5		0.93		2.60		-8.68

												70%		-4.77		-6.70		-5.20		-4.5		-7.30		-5.6		-5.00		-5		0.99		2.80		-5.50

										A4-1		30%		-2.58		-4.50		-2.70		-2.7		-3.70		-3.3		-1.50		-3		0.88		3.00		-3.00

												70%		3.64		2.00		3.00		3.7		1.50		3.3		4.10		2.7		0.89		2.60		2.99

										A5-1		70%		11.19		9.00		10.50		11.1		8.25		10.6		10.27		9.6		1.03		2.94		10.06

								EVA 70Hz Low		A3-5		30%		-12.02		-11.00		-12.20		-10		-13.10		-11.8		-11.90		-10.7		0.97		3.10		-11.59

												70%		-7.80		-7.70		-8.80		-6.7		-8.01		-8.0		-8.30		-7.3		0.63		2.10		-7.83

										A4-6		30%		-4.56		-4.50		-2.30		-3.9		-4.20		-4.2		-2.03		-4.1		0.98		2.53		-3.72

												70%		3.23		2.60		3.20		3.6		2.10		3.4		4.26		3.6		0.66		2.16		3.25

								ETU 70Hz* Low		A3-1		30%		-7.80		-10.00		-8.30		-7.6		-9.90		-8.8		-8.20		-8.2		0.91		2.40		-8.60

												70%		-4.39		-6.30		-5.10		-4.2		-6.70		-5.3		-4.80		-5		0.87		2.50		-5.23

								ETU 300Hz* Low		A3-1		30%		-7.71		-9.20		-8.20		-7.5		-10.10		-8.6		-8.20		-8.3		0.84		2.60		-8.48

												70%		-4.24		-5.60		-4.90		-4.1		-6.70		-4.9		-4.90		-4.9		0.82		2.60		-5.03

						Extended		ETU 70Hz* Low		A4-2		30%		-2.12		-4.00		-2.20		-2				-2.8						0.83		2.00		-2.62

												70%		5.50		3.60		4.80		5.5				5.0						0.78		1.90		4.88

		Note*: Not applicable for Local Area BS and Home BS.





15M

		Alignment results, 1Tx 8Rx										Company		Ericcson		Huawei		ZTE		NSN		ALU		Samsung		CATT		China Telecom		STD		SPAN		AVE

												Reference		R4-131740		R4-131186		R4-131020		R4-131724		R4-13xxxx		R4-131172		R4-13xxxx		R4-131780

		Number of TX antennas		Number of RX antennas		Cyclic prefix		Propagation conditions and correlation matrix		FRC		Fraction of  maximum throughput		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]

		1		8		Normal		EPA 5Hz Low		A3-6		30%		-13.14		-11.30		-12.70		-10.3				-12.0				-11.8		1.01		2.84		-11.88

												70%		-9.35		-8.80		-9.50		-7.6				-8.8				-8.9		0.67		1.90		-8.82

										A4-7		70%		2.57		2.30		3.20		3.5				3.3				1.7		0.69		1.80		2.76

										A5-6		70%		9.74		9.10		10.30		11.1				10.7				10.2		0.70		2.00		10.18

								EVA 5Hz Low		A3-1		30%		-7.12		-10.00		-8.20		-7.6				-9.1				-8.6		1.04		2.88		-8.43

												70%		-4.07		-6.70		-4.90		-4.5				-5.8				-5.1		0.95		2.63		-5.19

										A4-1		30%		-1.92		-4.40		-2.60		-2.6				-3.6				-3.0		0.87		2.48		-3.02

												70%		4.42		2.00		3.20		3.7				3.0				2.7		0.83		2.42		3.17

										A5-1		70%		11.95		9.00		10.50		11.2				10.3				9.3		1.12		2.95		10.37

								EVA 70Hz Low		A3-6		30%		-12.41		-11.70		-12.50		-10.5				-12.1				-11.2		0.77		2.00		-11.74

												70%		-8.30		-8.60		-9.20		-7.5				-8.5				-7.7		0.62		1.70		-8.30

										A4-7		30%		-4.32		-4.50		-2.20		-3.7				-4.0				-4.1		0.83		2.30		-3.80

												70%		3.65		2.90		3.60		3.8				3.8				3.3		0.35		0.90		3.51

								ETU 70Hz* Low		A3-1		30%		-7.63		-10.00		-8.20		-7.5				-8.9				-8.2		0.93		2.50		-8.41

												70%		-4.22		-6.30		-5.00		-4.2				-5.4				-5.1		0.79		2.10		-5.04

								ETU 300Hz* Low		A3-1		30%		-7.54		-9.20		-8.10		-7.5				-8.6				-8.3		0.64		1.70		-8.20

												70%		-4.07		-5.50		-4.80		-4.1				-4.9				-4.8		0.54		1.43		-4.69

						Extended		ETU 70Hz* Low		A4-2		30%		-1.98		-4.00		-2.20		-2				-2.9						0.86		2.02		-2.61

												70%		5.82		3.60		4.80		5.5				4.9						0.85		2.22		4.93

		Note*: Not applicable for Local Area BS and Home BS.





20M

		Alignment results, 1Tx 8Rx										Company		Ericcson		Huawei		ZTE		NSN		ALU		Samsung		CATT		China Telecom		STD		SPAN		AVE

												Reference		R4-131740		R4-131186		R4-131020		R4-131724		R4-13xxxx		R4-131172		R4-13xxxx		R4-131780

		Number of TX antennas		Number of RX antennas		Cyclic prefix		Propagation conditions and correlation matrix		FRC		Fraction of  maximum throughput		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]		[dB]

		1		8		Normal		EPA 5Hz Low		A3-7		30%		-13.36		-10.90		-12.20		-9.9				-11.7				-11.3		1.18		3.46		-11.56

												70%		-9.34		-8.00		-9.00		-6.9				-8.2				-8.3		0.85		2.44		-8.29

										A4-8		70%		2.05		2.40		3.30		3.5				3.4				1.7		0.78		1.80		2.73

										A5-7		70%		10.14		10.20		11.00		12				10.7				10.7		0.68		1.86		10.79

								EVA 5Hz Low		A3-1		30%		-7.82		-9.90		-8.40		-7.6				-9.0				-8.8		0.84		2.30		-8.58

												70%		-4.78		-6.70		-5.10		-4.5				-5.8				-5.2		0.80		2.20		-5.35

										A4-1		30%		-2.60		-4.30		-2.60		-2.6				-3.5				-3.2		0.69		1.70		-3.14

												70%		3.62		2.00		3.30		3.7				3.1				2.9		0.62		1.70		3.10

										A5-1		70%		10.98		8.90		10.60		11.1				10.3				9.5		0.87		2.20		10.24

								EVA 70Hz Low		A3-7		30%		-12.27		-11.10		-12.20		-10				-11.7				-10.7		0.90		2.27		-11.34

												70%		-7.89		-7.60		-8.80		-6.6				-7.9				-7.3		0.73		2.20		-7.68

										A4-8		30%		-4.47		-4.50		-2.10		-3.7				-4.0				-3.9		0.88		2.40		-3.77

												70%		3.49		2.80		3.70		3.8				3.8				3.6		0.38		1.00		3.53

								ETU 70Hz* Low		A3-1		30%		-7.77		-10.00		-8.20		-7.6				-8.8				-8.3		0.87		2.40		-8.45

												70%		-4.36		-6.30		-5.00		-4.2				-5.3				-4.9		0.75		2.10		-5.00

								ETU 300Hz* Low		A3-1		30%		-7.78		-9.20		-8.10		-7.5				-8.6				-8.3		0.60		1.70		-8.25

												70%		-4.29		-5.60		-4.80		-4.1				-4.9				-4.9		0.53		1.50		-4.76

						Extended		ETU 70Hz* Low		A4-2		30%		-2.09		-4.00		-2.20		-2.1				-2.8						0.81		1.91		-2.63

												70%		5.66		3.70		4.80		5.5				5.1						0.77		1.96		4.95

		Note*: Not applicable for Local Area BS and Home BS.
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