3GPP TSG RAN WG4 Meeting #64                                        R4-124767
Qingdao, China, 13-17 August, 2012
Source: 
Intel Corporation
Title: 
Meeting minutes for CA and eDL-MIMO demodulation ad hoc
Agenda item:
6.1.4
Document for:
Approval
1. CA power imbalance test (20 minutes)
Related contribution list:
	Agenda
	Tdoc
	Type
	Title
	Source

	6.1.4.1
	R4-123764
	Discussion
	Test settings for CA PDSCH with power imbalance
	Huawei, HiSilicon

	6.1.4.1
	R4-123793
	Discussion
	Simulation results for CA power imbalance test
	Qualcomm Incorporated

	6.1.4.1
	R4-124108
	Discussion
	Revised simulation results for power imbalance test in Rel-10
	LG Electronics

	6.1.4.1
	R4-124184
	Discussion
	Simulation results for CA power imbalance requirement
	Fujitsu

	6.1.4.1
	R4-124491
	Discussion
	Image interference modelling in CA power imbalance tests
	Motorola Mobility

	6.1.4.1
	R4-124624
	Discussion
	Some considerations about CA power imbalance test configuration
	Intel Corporation


Agreed way forward in the last meeting [1]:

Test configuration:

· PCell

· TM1 SIMO signal

· 1x2 static channel

· Scell

· TM3 Rank 2 OCNG5

· 2x2 channel 

· Identity channel with a scaling factor sqrt(2) for the transmission power normalization :  H= sqrt(2)* [1 0;0 1]

· “B.1” channel in 36.101:  H=  [1 j;1 -j]
Alignment simulation:

· Interference modeling 

· Option 1 is modeling interference as AWGN

· Option 2 is modeling interference as co-channel interference

· PUCCH 1b with channel selection for TDD HARQ A/N feedback

· Tx EVM=6%

· No RF impairment
Summary of proposals:
· HW: 
· Model interference as co-channel interference with “B.1” channel in 36.101, i.e., H= [1 j;1 -j] for Scell.
· Set two alternative power imbalance values of 6dB and 5dB and give the companies two opportunities just as RAN4 did for the CQI test.
· 70% for FDD and 80% for TDD.

· QC:

· Take simulation result with co-channel interference modeling as a reference to determine performance requirement since it is better approximation for image interference.
· Choose Hadamard channel as a connection between SCell and UE since the performance gap with identity connection is small while allowing reuse of existing channel model.
· Define performance requirements for FDD case for 70% of the peak throughput.
· Define performance requirements for TDD case for 80% of the peak throughput.
· Reduce power imbalance level if sufficient implementation and impairment margin cannot be secured at target throughput.
· LG:
· The target SNR point is 19dB to satisfy the 70% throughput ratios with the identity matrix H= =[1 j;1 -j].
· Fujitsu:
· 70% and 80% should be defined as the requirement criteria for FDD and TDD respectively.
· Motorola Mobility:

· Model the image interference as AWGN in the simulation, and set performance requirements based on AWGN assumption.
· 0.8~1dB margin from 19dB SNR should be considered. A reference value for PCell throughput (performance requirement) should be set from averaged alignment results at SNR 18~18.2dB.
· 60% for FDD. 75% for TDD.

· Intel:

· 2x2 static propagation model B.1 in 36.101 [2] can be applied for SCell in the CA power imbalance test.
Open Issues:
· Channel model for the Scell: identity or B.1
· Interference model: AWGN or co-channel interference

· Test requirement: 

· One or two test points

· Throughput percentage: FDD (70%, 60%) and TDD (80%, 75%)
Discussion:
· Can we agree on B.1 channel model for SCell using co-channel interference?
· ST-E: tried different FRC but didn’t find a good test point. Propose to turn off HARQ to see if a better test point can be found.

· Renesas: B.1 channel model is fine for test setup. Motorola has a good point to use AWGN for alignment simulation. Propose to use AWGN for alignment simulation.
· QC: co-channel interference has benign property than AWGN so most companies show better performance with co-channel interference. Co-channel interference model is a better model than AWGN.

· QC: this test is different from CQI test which requires some protection from two test points. One test point is preferred.
· HW: propose to give two opportunities to UE by using two test points. UE is required to pass only one test point. 

· ST-E: results can be summarized to see if there is any possibility to improve the test.

· QC: we can consider removing HARQ.

· HW: can’t see why removing HARQ can improve alignment.

· Intel: Based on the results compiled by QC it seems all companies can meet the requirement of 70% for FDD and 80% for TDD with 6 dB power imbalance.
Agreed Way forward:

· B.1 channel model for SCell and co-channel interference are agreed for both test setup and alignment simulation.
· Using the agreed test setup above to simulate 19 dB SINR and see if 70% FDD and 80% TDD are acceptable.
· Interested companies can propose ways to further improve and stabilize the test by, for example, turning off HARQ.

Existing alignment simulation results are captured in the following spreadsheet:

[image: image1.emf]R4-12xxxx_CA_pow er_imbalance_test_result_summary_v4.xls


2. CA CSI test (15 minutes)
	Agenda
	Tdoc
	Type
	Title
	Source

	4.2.4
	R4-124223
	Discussion
	CSI requirement for Rel-10 CA
	ST-Ericsson, Ericsson, AT&T

	6.1.4.1
	R4-123770
	Discussion
	On CA CSI tests
	Huawei, HiSilicon

	6.1.4.1
	R4-123794
	Discussion
	Discussion on CA CSI test
	Qualcomm Incorporated

	6.1.4.1
	R4-124621
	Discussion
	Some considerations about CA CSI test
	Intel Corporation

	6.1.4.1
	R4-124698
	Discussion
	Discussion on CA CSI Tests
	Renesas Mobile Europe Ltd.


Summary of proposals:
· ST-E, E///, AT&T: 

· Introduce a “signaling test” for functional verification that the CSI is reported correctly on each cell with multiple cells configured by using an AWGN test with different conditions on the Pcell and Scell (in 36.101 and 36.521-1),
· Require that the CSI requirements on reporting accuracy for the Pcell is also applicable for the Scell with identical test configuration for the Pcell and Scell.

· Introduce the changes in Rel-10.
· Introduce the requirements in Item 2 in the 36.101 only and for a selected set of test cases.
· HW:
· Option 1: Define one periodic CSI requirements for CA in Rel-10 for the functionality test and further discuss the necessity for others in Rel-11.
· Option 2: Discuss the CA CSI requirements in TEI-11 and define the corresponding requirements in Rel-11 if needed.
· QC:

· There is no need for additional CA CSI test since TM4 demodulation test can effectively verify propoer CA CSI implementation.
· Do not introduce additional explicit CA CSI test. 

· If we have to add explicit CA CSI test, introduce one test that reuses existing single carrier CSI test for each CC. Test procedure and requirements should be same except for CSI prorcedure change to fit into CA mode of operation. 

· CA CSI test can be defined for both intra-band and inter-band CA. 

· If CA capable UE passes CA CSI test, single carrier CSI test for each band is assumed to be passed without further single carrier CSI test. 

· Consider TM1 CQI test in frequency selective fading channel with PUSCH 3-0 as a test candidate since CQI period of 5ms can be easily maintained with aperiodic CQI reporting mode. 

· Alternate SNR test points for PCell and SCell so that concurrent test of same SNR points is avoided.
· Intel
· It is not necessary to introduce other CA CSI test in the current working item.
· Renesas

· Proposal 1: there is no need of additional PMI/RI tests for CA cases

· Proposal 2: On CA CQI tests, there could be two options:
· Option 1: There is no need of any additional CA CQI tests. 

· Option 2: As a compromise, one CQI test based on periodic CQI report with the requirement of the CQI index difference between PCell and SCell could be considered given the different SNR levels on two carriers
Discussion:

· ST-E: if UE uses reordered PMI, it can still pass the test. That’s why we propose a test with imbalance power so CQI reports are different from Pcell and Scell. We can accept one periodic CQI test for CA without PMI and RI tests if that’s agreeable to the group. This test is added in the Rel 10 time frame. 
· Renesas: prefer to use the test case proposed by ST-E instead of using the existing single carrier CQI tests.

· QC: prefer to use the existing single carrier CQI test for CA CQI testing. PUCCH 1-0 for frequency non-selective fading channel with TM1.
· ST-E: our proposal also uses the existing test but applies different power for both CC.

· Renesas: we don’t need to repeat the existing tests which are done in single carrier testing.
Agreed Way forward:

· Add one periodic CQI test for CA without PMI and RI tests in the Rel 10 time frame.
· ST-E, QC and Renesas will prepare a draft way forward to capture the agreements.
3. CA TDD soft buffer test and CRs (15 minutes)
	Agenda
	Tdoc
	Type
	Title
	Source

	6.1.4.1
	R4-124018
	Discussion
	Updated Results for TDD Soft Buffer Limitation Tests
	CATT

	6.1.4.1
	R4-124019
	Discussion
	Summary of simulation results for TDD soft buffer results
	CATT

	6.1.4.1
	R4-124692
	Discussion
	Alignment and Impairment Results for TDD CA Soft Buffer Limited Cases
	Renesas Mobile Europe Ltd.

	6.1.4.1
	R4-124021
	CR
	Introduction of requirements for TDD CA Soft Buffer Limitation
	CATT

	6.1.4.1
	R4-124022
	CR
	Introduction of requirements for TDD CA Soft Buffer Limitation
	CATT

	6.1.4.1
	R4-123765
	CR
	ACK/NACK feedback modes for FDD and TDD TM4 CA demodulation requirements (Rel-10)
	Huawei, HiSilicon

	6.1.4.1
	R4-123766
	CR
	ACK/NACK feedback modes for FDD and TDD TM4 CA demodulation requirements (Rel-11)
	Huawei, HiSilicon

	6.1.4.1
	R4-123767
	CR (endorsed)
	Correction of feedback mode for CA TDD demodulation requirements (resubmission of R4-63AH-0194 for Rel-10)
	Huawei, HiSilicon

	6.1.4.1
	R4-123768
	CR (endorsed)
	Correction of feedback mode for CA TDD demodulation requirements  (resubmission of R4-63AH-0194 for Rel-11)
	Huawei, HiSilicon

	6.1.4.1
	R4-124020
	CR
	Adding missed code rate of R.35-1 TDD for R10
	CATT


Discussion:

Agreed Way forward:

· CA TDD soft buffer test requirements captured in R4-124019 are agreed. Need a tdoc number to update the CR 4021. 
· CR R4-123765 is agreed.
· CR R4-124020 is agreed.
4. eDL-MIMO demodulation tests (10 minutes)
	4.2.4
	R4-124239
	CR
	Corrections to TM9 demodulation tests
	Renesas Mobile Europe Ltd

	4.2.4
	R4-124242
	CR
	Corrections to TM9 demodulation tests
	Renesas Mobile Europe Ltd

	6.1.4.2
	R4-124708
	CR
	FRC for TM9 FDD
	Ericsson/ST-Ericsson

	6.1.4.2
	R4-124711
	CR
	FRC for TM9 FDD
	Ericsson/ST-Ericsson


Discussion:

· R4-124708 is a resubmission of a ZTE CR that was agreed in Jeju meeting.
Agreed Way forward:

· CR R4-124239 is agreed.

· For R4-124708, merge with the previous ZTE CR and have a joint CR approved in this meeting.
5. eDL-MIMO CSI tests (20 minutes)
Related contribution list:
	Agenda
	Tdoc
	Type
	Title
	Source

	6.1.4.2
	R4-123839
	CR
	Correction on RMC for frequency non-selective CQI test
	ZTE Corporation

	6.1.4.2
	R4-123841
	CR
	Correction on RMC for frequency non-selective CQI test
	ZTE Corporation

	6.1.4.2
	R4-123843
	CR
	Requirements for the eDL-MIMO CQI test
	ZTE Corporation

	6.1.4.2
	R4-123844
	CR
	Requirements for the eDL-MIMO CQI test
	ZTE Corporation

	6.1.4.2
	R4-123851
	CR
	Requirements for eDL-MIMO PMI reporting
	ZTE Corporation

	6.1.4.2
	R4-123852
	CR
	Requirements for eDL-MIMO PMI reporting
	ZTE Corporation

	6.1.4.2
	R4-124023
	CR
	Correction of eDL-MIMIO CSI RMC tables and references
	CATT

	6.1.4.2
	R4-124024
	CR
	Correction of eDL-MIMIO CSI RMC tables and references
	CATT

	6.1.4.2
	R4-124025
	CR
	Correction of MIMO channel model for polarized antennas
	CATT

	6.1.4.2
	R4-124026
	CR
	Correction of MIMO channel model for polarized antennas
	CATT

	6.1.4.2
	R4-124232
	CR (endorsed)
	Requirements for eDL-MIMO RI test
	Huawei, HiSilicon

	6.1.4.2
	R4-124236
	CR
	Requirements for eDL-MIMO RI test
	Huawei, HiSilicon

	6.1.4.2
	R4-124255
	CR
	Correction on frequency non-selective CQI test
	Huawei, HiSilicon

	6.1.4.2
	R4-124258
	CR
	Correction on frequency non-selective CQI test
	Huawei, HiSilicon

	6.1.4.2
	R4-124261
	CR
	eDL-MIMO CQI/PMI test
	Huawei, HiSilicon

	6.1.4.2
	R4-124264
	CR
	eDL-MIMO CQI/PMI test
	Huawei, HiSilicon

	6.1.4.2
	R4-124540
	Discussion
	Simulation results for eDL MIMO CQI requirements in fading channel
	Qualcomm Incorporated

	6.1.4.2
	R4-124712
	Discussion
	Phase imbalance for CSI tests
	Ericsson/ST-Ericsson


· Agreed way forward in the last meeting [2]:

· β=40% for both FDD and TDD frequency selective CQI tests

· All other CQI test requirements are the same as Rel 8/9
· TDD multiple PMI test minimum throughput ratio is 3.5.
Discussion:

· E///: Why do we still square brackets on agreed numbers (R4-124232)? It can be removed.
· HW: 124261 doesn’t have any square brackets. It covers 123851.
· Renesas: 124023 should have one pointer for FDD and one pointer for TDD.

Agreed Way forward:

· R4-124023 will be revised to remove overlap.
· CR R4-124025 is agreed.
· ZTE CR R4-123843 will cover CQI:
· HW CR R4-124261 will cover PMI

· HW CR R4-124232 will cover RI with revision to remove brackets.
6. SNR definition and power allocation (10 minutes)
	Agenda
	Tdoc
	Type
	Title
	Source

	6.1.4.2
	R4-124249
	Approval/ Discussion
	Further consideration on SNR definition
	Huawei, HiSilicon

	6.1.4.2
	R4-124703
	CR
	SNR Definition
	Ericsson/ST-Ericsson

	6.1.4.2
	R4-124706
	CR
	SNR Definition
	Ericsson/ST-Ericsson

	4.2.4
	R4-124225
	CR
	Corrections on transmit power settings
	Renesas Mobile Europe Ltd

	4.2.4
	R4-124230
	CR
	Corrections on transmit power settings
	Renesas Mobile Europe Ltd

	4.2.4
	R4-124231
	CR
	Corrections on transmit power settings
	Renesas Mobile Europe Ltd

	4.2.4
	R4-124234
	CR
	Corrections on transmit power settings
	Renesas Mobile Europe Ltd

	6.1.4.2
	R4-124240
	Discussion
	Discussion on way forward for power allocation parameters
	Huawei, HiSilicon


Discussion:

· E///: option 1 introduce ro paremter in each table. Each performance requirement has different sigma. This is cleaner and future proof. Suggest companies to work together on this.
· Renesas: this proposal needs updates for each table. A single CR should address the power allocation issue consistently.

· E///: SNR definition can be misleading. Have a SNR definition based on RE not precoded.
· HW: what’s the misleading part?

· Renesas: agree the current wording can be misleading. Need to work on new wording.

· HW: the wording leave test equipment vendor some room for different implementation.

Agreed Way forward:

· Offline discussion on whether a different SNR definition wording is needed.
Reference

[1] R4-63AH-0211, “Way forward proposal for CA power imbalance test”, RAN4#63AH, Qualcomm Inc, Intel, Huawei.
[2] R4-63AH-0202, “Meeting minutes for eDL-MIMO ad hoc”, RAN4#63AH, Intel
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AWGN model

														FDD Alignment Results

		SNR		Fujistu, R4-124184		Renesas Mobile Europe, R4-115227		Motorola Mobility, R4-124491		NEC, R4-122396		Qualcomm, R4-123793		Huawei, R4-123764		LGE, R4-124108		Intel, R4-121890		ST-Ericsson, R4-63AH-0108		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx

		10		33.86%		33.80%						33.28%		34.30%		29.17%				33.89%

		11		33.86%		33.80%						35.83%		34.30%		31.90%				33.90%

		12		33.86%		33.80%						35.83%		34.30%		34.18%				33.90%

		13		34.30%		33.90%						35.83%		43.30%		38.95%				33.91%

		14		47.65%		46.40%		33.98%				43.48%		52.20%		42.58%				45.91%

		15		53.38%		52.80%		49.50%				52.02%		53.00%		48.10%				51.86%

		15.5		53.96%		53.50%		51.49%				53.37%		53.20%		50.68%				52.85%

		16		54.43%		54.20%		52.43%				53.97%		53.70%		52.35%				53.85%

		16.5		54.52%		54.40%		52.81%				54.12%		54.01%		53.80%		54.12%		54.17%

		17		54.64%		54.60%		53.45%				54.57%		54.01%		54.64%		54.39%		54.49%

		17.5		55.51%		63.20%		53.74%				54.57%		54.50%		55.43%		54.47%		61.35%

		18		84.11%		71.80%		54.72%				55.62%		78.30%		57.35%		55.11%		68.21%

		18.5		90.87%		79.90%		77.13%				79.16%		89.20%		69.02%		81.14%		77.40%

		19		93.93%		88.00%		87.16%				88.31%		92.80%		78.46%		90.15%		86.58%

		19.5		96.90%		91.65%		90.41%				93.25%		95.00%		86.88%		93.39%		90.17%

		20		97.80%		95.30%		93.33%				95.20%		98.50%		92.33%		96.04%		93.76%

		SNR for 
70% of peak tput		17.75		17.90		18.34				18.31		17.83		18.55		18.29		18.10				18.13		17.75		18.55		0.80

																								average		min		max		spread

														TDD Alignment Results

		SNR		Fujistu, R4-124184		Renesas Mobile Europe, R4-115227		Motorola Mobility, R4-124491		NEC, R4-122396		Qualcomm, R4-123793		Huawei, R4-123764		LGE, R4-124108		Intel, R4-63AH-0089		ST-Ericsson, R4-63AH-0108		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx

		10		40.14%		33.00%						36.62%		39.70%						40.50%

		11		42.02%		39.00%						36.62%		41.43%						46.40%

		12		42.02%		42.60%						36.62%		41.49%						46.41%

		13		42.79%		43.30%						36.62%		41.56%						46.41%

		14		56.80%		44.20%		42.56%				36.62%		42.62%						63.79%

		15		70.54%		69.30%		55.53%				49.54%		69.68%						68.77%

		15.5		76.12%		72.60%		71.34%				59.38%		74.86%						69.62%

		16		76.48%		75.90%		75.14%				61.23%		76.10%						70.48%

		16.5		76.61%		76.30%		75.79%				61.85%		76.25%						70.80%

		17		76.61%		76.70%		76.05%				62.15%		76.61%						71.12%

		17.5		76.95%		79.10%		76.20%				62.77%		76.61%						71.81%

		18		91.24%		81.50%		76.81%				63.08%		89.43%						72.51%

		18.5		95.12%		87.65%		88.63%				75.38%		94.78%						79.86%

		19		97.09%		93.80%		93.90%				92.00%		96.54%						87.20%

		19.5		98.20%		95.60%		95.78%				96.31%		98.39%						88.49%

		20		98.85%		97.40%		96.64%				96.62%		99.26%						89.78%

		SNR for 
80% of peak tput		17.61		17.69		18.13						17.63				0.00		18.51				17.91		17.61		18.51		0.90

																								average		min		max		spread
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Renesas Mobile Europe, R4-115227

Fujistu, R4-124184
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Huawei, R4-123764
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CCI+B.1

														FDD Alignment Results

		SNR		Fujistu, R4-124184		Renesas Mobile Europe, R4-115227		Motorola Mobility, R4-124491		NEC, R4-122396		Qualcomm, R4-123793		Huawei, R4-123764		LGE, R4-124108		Intel, R4-63AH-0089		ST-Ericsson, R4-63AH-0108		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx

		10		33.86%								35.68%		33.64%		32.12%

		11		33.86%								35.98%		33.64%		34.74%

		12		33.86%								35.98%		33.64%		41.23%

		13		43.49%								39.28%		41.93%		44.11%

		14		52.51%				40.89%				49.48%		50.39%		49.73%

		15		54.22%				51.02%				54.27%		54.19%		53.24%

		15.5		54.53%				52.22%				54.57%		54.30%		54.81%		53.60%

		16		54.61%				52.82%				54.72%		54.30%		54.33%		54.10%

		16.5		54.68%				53.03%				54.72%		54.30%		55.72%		54.40%

		17		64.59%				53.93%				55.02%		80.23%		55.38%		54.45%

		17.5		89.22%				63.18%				80.06%		90.47%		56.27%		54.50%

		18		93.10%				80.19%				92.80%		94.09%		71.18%		76.50%

		18.5		96.31%				87.71%				95.50%		96.44%		85.24%		90.18%

		19		97.90%				91.16%				97.15%		97.68%		92.93%		93.60%

		19.5		98.85%				93.04%				98.20%		98.79%		95.28%		96.00%

		20		99.30%				94.46%				98.65%		99.24%		97.16%		97.80%

		SNR for 
70% of peak tput		17.11		0.00		17.70				17.30		16.80		17.96		17.85		0.00		0.00		0.00		0.00		0.00		0.00

																								average		min		max		spread

														TDD Alignment Results

		SNR		Fujistu, R4-124184		Renesas Mobile Europe, R4-115227		Motorola Mobility, R4-124491		NEC, R4-122396		Qualcomm, R4-123793		Huawei, R4-123764		LGE, R4-124108		Intel, R4-63AH-0089		ST-Ericsson, R4-63AH-0108		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx

		10		40.29%								36.62%		40.09%

		11		42.02%								36.62%		41.49%

		12		42.02%								36.62%		41.56%

		13		42.79%								36.62%		42.62%

		14		58.53%				43.16%				42.15%		55.88%

		15		76.21%				69.39%				61.23%		76.10%

		15.5		76.58%				74.89%				62.15%		76.27%				61.59%

		16		76.64%				75.45%				62.77%		76.61%				62.18%

		16.5		76.64%				75.76%				63.08%		76.67%				62.68%

		17		80.03%				76.24%				63.08%		90.23%				62.93%

		17.5		94.26%				81.45%				71.38%		96.21%				63.21%

		18		96.66%				90.63%				93.54%		96.32%				86.32%

		18.5		98.05%				93.89%				97.85%		97.48%				95.50%

		19		98.91%				96.05%				98.77%		98.79%				97.05%

		19.5		99.34%				96.76%				99.38%		99.54%				98.34%

		20		99.59%				97.22%				99.08%		99.54%				99.06%

		SNR for 
80% of peak tput		17.00		0.00		17.36		0.00		17.69		16.62				17.86		0.00		0.00		0.00		0.00		0.00		0.00

																								average		min		max		spread
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														FDD Alignment Results

		SNR		Fujistu, R4-124184		Renesas Mobile Europe, R4-115227		Motorola Mobility, R4-124491		NEC, R4-122396		Qualcomm, R4-123793		Huawei, R4-123764		LGE, R4-124108		Intel, R4-124624		ST-Ericsson, R4-63AH-0108		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx

		10		33.86%								35.38%		33.58%		30.25%

		11		33.86%								35.83%		33.64%		33.07%

		12		33.86%								35.98%		33.64%		35.80%

		13		35.80%								35.98%		33.64%		40.14%

		14		51.77%				36.33%				47.53%		47.43%		44.74%

		15		54.07%				50.72%				53.52%		52.23%		49.99%

		15.5		54.35%				51.87%				54.12%		53.98%		52.69%		53.68%

		16		54.59%				52.68%				54.42%		53.89%		53.85%		54.08%

		16.5		54.67%				53.24%				54.72%		54.40%		54.63%		54.37%

		17		54.88%				53.52%				54.72%		54.40%		55.56%		54.46%

		17.5		84.53%				53.85%				57.27%		57.72%		56.04%		54.55%

		18		91.95%				70.62%				85.31%		87.15%		57.46%		76.67%

		18.5		95.14%				85.08%				91.60%		92.62%		71.02%		90.10%

		19		97.41%				90.20%				94.60%		95.08%		84.94%		93.96%

		19.5		98.22%				92.56%				96.85%		96.66%		90.76%		96.29%

		20		99.12%				94.22%				97.75%		98.34%		95.36%		97.74%

		SNR for 
70% of peak tput		17.25		0.00		17.98		0.00		17.73		17.71		18.46		17.85		0.00				0.00		0.00		0.00		0.00

																								average		min		max		spread

														TDD Alignment Results

		SNR		Fujistu, R4-124184		Renesas Mobile Europe, R4-115227		Motorola Mobility, R4-124491		NEC, R4-122396		Qualcomm, R4-123793		Huawei, R4-123764		LGE, R4-124108		Intel, R4-63AH-0089		ST-Ericsson, R4-63AH-0108		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx		Company, R4-xxxxxx

		10		40.41%								36.62%		39.45%

		11		41.98%								36.62%		41.49%

		12		42.02%								36.62%		41.56%

		13		42.79%								36.62%		41.56%

		14		57.85%				42.83%				36.62%		42.60%

		15		75.22%				61.19%				60.31%		72.07%

		15.5		76.48%				74.31%				61.23%		76.08%

		16		76.58%				75.28%				62.15%		76.61%

		16.5		76.58%				75.99%				62.77%		76.61%

		17		76.73%				76.11%				62.77%		76.61%

		17.5		91.67%				76.28%				63.69%		79.72%

		18		95.68%				85.18%				86.77%		93.45%

		18.5		97.68%				92.82%				95.08%		96.79%

		19		98.32%				95.03%				96.92%		98.33%

		19.5		99.09%				96.45%				97.85%		99.03%

		20		99.43%				97.02%				99.08%		99.49%

		SNR for 
80% of peak tput		17.11		0.00		17.71				17.85		17.51		0.00		0.00		0.00		0.00		0.00		0.00		0.00		0.00

																								average		min		max		spread
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