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1. CQI test requirements (15 minutes)
Related contribution list:

	Agenda
	Tdoc number
	Type
	Title
	Source

	4.2.4
	R4-122705
	Discussion
	CQI performance results
	Ericsson, ST-Ericsson

	4.2.4
	R4-122940
	Discussion
	eDL-MIMO CQI reporting under fading condition
	Renesas Mobile Europe Ltd

	6.1.4.2
	R4-122299
	Discussion
	Simulation results for eDL MIMO CQI requirements
	Fujitsu

	6.1.4.2
	R4-122391
	Discussion
	Simulation results for CQI FDD and TDD reporting tests under fading conditions
	NEC 

	6.1.4.2
	R4-122499
	Discussion
	Simulation results for TDD Frequency selective CQI test
	CATT

	6.1.4.2
	R4-123248
	Discussion
	Simulation results for the eDL-MIMO CQI test in fading channel
	ZTE Corporation

	6.1.4.2
	R4-123287
	Discussion
	Requirement for eDL-MIMO fading CQI and RI tests
	Intel

	6.1.4.2
	R4-122677
	Rel 10 CR
	Corrections on CQI and PMI test
	Huawei, HiSilicon

	6.1.4.2
	R4-122679
	Rel 11 CR
	Corrections on CQI and PMI test
	Huawei, HiSilicon


Agreed way forward in the last meeting [1]:

· Testing point and parameters for CQI test:

· Frequency Non-selective scheduling

· Test 1: [2] or [3] dB and Test 2: [7] or [8] dB for FDD

· Test 1: [1] or [2] dB and Test 2: [7] or [8] dB for TDD

· Frequency Selective scheduling

· Test 1: [4] or [5] dB and Test 2: [11] or [12] dB for FDD

· Test 1: [4] or [5] dB and Test 2: [11] or [12] dB for TDD

· Channel model for 8TX TDD: XP
· Interested companies are requested to provide the following simulation results for RAN4#63 meeting and the requirements will be defined.

· CQI frequency non-selective and selective scheduling for FDD and TDD

· PMI 8TX TDD with random precoding granularity evaluation

· RI for FDD and TDD
Summary of requirement proposals:
	
	Freq Selective FDD
	Freq Selective TDD
	Freq Non-Selective FDD
	Freq Non-Selective TDD

	
	spread
	Γ
	BLER
	spread
	γ
	BLER
	spread
	γ
	BLER
	spread
	γ
	BLER

	Rel8/9
	2, 55
	1.1
	0.05
	2, 55
	1.1
	0.05
	20
	1.05
	0.02
	20
	1.05
	0.02

	Ericsson
	2, 20
	1.25
	0.02
	2, 20
	1.25
	0.02
	reuse
	1
	
	reuse
	1
	

	Renesas
	reuse
	Reuse
	0.02
	reuse
	reuse
	0.02
	reuse
	reuse
	reuse
	reuse
	reuse
	reuse

	Fujitsu
	reuse
	Reuse
	reuse
	Reuse
	reuse
	Reuse
	reuse
	reuse
	reuse
	10
	reuse
	reuse

	NEC
	reuse
	1.3
	reuse
	Reuse
	1.3
	Reuse
	reuse
	1.1
	reuse
	reuse
	reuse
	reuse

	ZTE
	reuse
	Reuse
	reuse
	Reuse
	reuse
	Reuse
	reuse
	reuse
	reuse
	reuse
	reuse
	reuse

	Intel 
	reuse
	Reuse
	reuse
	Reuse
	reuse
	Reuse
	reuse
	reuse
	reuse
	reuse
	reuse
	reuse

	Samsung
(R4-121245)
	reuse
	Reuse
	Reuse
	reuse
	reuse
	Reuse
	reuse
	1.1
	reuse
	15
	1.1
	reuse

	LG Electronics
	reuse
	1.3
	Reuse
	
	
	
	reuse
	1.1
	reuse
	
	
	


Open Issues:
· Can we reuse the Rel 8/9 requirement for eDL-MIMO CQI tests?
Discussion:
· Ericsson: suggest tighter requirement on gamma.
· Ericsson: suggests tighter requirements for the frequency selective FDD CQI spread.

Agreed Way forward:
· The working assumption is to reuse Rel 8/9 requirements for both FDD and TDD frequency selective and non-selective tests. 
· Ericsson will compare simulation results from companies and see if a tighter requirement for frequency selective CQI tests is possible in the next meeting.
2. PMI tests (15 minutes)
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	4.2.4
	R4-122706
	Discussion
	PMI performance results
	Ericsson, ST-Ericsson

	4.2.4
	R4-122928
	Discussion
	8 TX PMI simulation results
	Renesas Mobile Europe Ltd

	6.1.4.2
	R4-122301
	Discussion
	Simulation results for eDL MIMO PMI requirements
	Fujitsu

	6.1.4.2
	R4-122390
	Discussion
	Considerations on eDL-MIMO PMI tests
	Samsung

	6.1.4.2
	R4-122392
	Discussion
	Simulation results for PMI random precoding granularity
	NEC

	6.1.4.2
	R4-122688
	Discussion
	Further consideration on CQI and PMI test
	Huawei, HiSilicon

	6.1.4.2
	R4-123261
	Discussion
	Simulation results for eDL-MIMO TDD PMI test
	ZTE Corporation

	6.1.4.2
	R4-123290
	Discussion
	Random PMI granularity for eDL-MIMO tests
	Intel

	6.1.4.2
	R4-122677
	Rel 10 CR
	Corrections on CQI and PMI test
	Huawei, HiSilicon

	6.1.4.2
	R4-122679
	Rel 11 CR
	Corrections on CQI and PMI test
	Huawei, HiSilicon

	6.1.4.2
	R4-122681
	Rel 10 CR
	FRC for TDD PMI test
	Huawei, HiSilicon

	6.1.4.2
	R4-122681
	Rel 11 CR
	FRC for TDD PMI test
	Huawei, HiSilicon


Agreed way forward in the last meeting [1]:

· Single PMI test: random W1 wideband, random W2 wideband

· Multiple PMI test: The following options will be evaluated and discussed in RAN4 #63

· Option 1) random W1 wideband, random W2 subband

· Option 2) random W1 wideband, random W2 wideband

· Option 3) random W1 subband, random W2 subband

Proposals:

· Option 1: Fujitsu, NEC, Renesas
· Option 2: Samsung, ZTE, Intel, ST-E
· Option 3: 
Proposals on TDD γ:

	
	TDD single PMI test
	TDD multiple PMI test

	Fujitsu
	3.5
	3.5

	Huawei
	3
	3

	Renesas
	3.5
	4

	ZTE
	4
	4.5

	Intel (R4-121879)
	3
	3

	Ericsson
	4.5
	5

	Samsung(R4-121247)
	3.0
	3.0

	NEC (R4-122392)
	5.62
	


Discussion:

· Option 1 or Option 2?
· Fujitus: neutral about option 1 or 2

· E///: slight preference on opton 2 due to consistency with legacy tests

· Renesas: slight preference on option 1

· Can we agree to use separate W1 and W2 search to define PMI test requirements?

Agreed Way forward:
· Option 2 is agreed to be the definition of random PMI tests for eDL-MIMO.
· Single PMI test requirement has a gamma value of 3. 

· There is no agreement on the requirement for multiple PMI test and companies are encouraged to study if a higher requirement number is possible.
3. Requirements of RI tests (10 minutes)
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.1.4.2
	R4-122303
	Discussion
	Simulation results for eDL MIMO RI requirements
	Fujitsu

	6.1.4.2
	R4-122393
	Discussion
	Simulation results and requirements proposal for RI reporting tests
	NEC

	6.1.4.2
	R4-122498
	Discussion
	TDD RI simulation results for eDLMIMO
	CATT

	6.1.4.2
	R4-122704
	Discussion
	eDL-MIMO RI requirement
	Huawei, HiSilicon

	6.1.4.2
	R4-123250
	Discussion
	Simulation results for eDL-MIMO RI tests
	ZTE Corporation

	6.1.4.2
	R4-123287
	Discussion
	Requirement for eDL-MIMO fading CQI and RI tests
	Intel

	4.2.4
	R4-122707
	Discussion
	RI performance results
	Ericsson, ST-Ericsson

	4.2.4
	R4-122969
	Discussion
	Simulation results for RI test
	Renesas Mobile Europe Ltd


Summary of proposals for both FDD and TDD RI test requirements:
	
	FDD
	TDD

	
	Test 1 γ2
	Test 2 γ1
	Test 3 γ1
	Test 1 γ2
	Test 2 γ1
	Test 3 γ1

	Rel 8/9
	1
	1.05
	N/A
	1
	1.05
	N/A

	Fujitsu
	1
	1.05
	0.9
	1
	1.05
	0.9

	NEC
	1.2
	1.04
	0.9
	1.2
	1.04
	0.9

	CATT
	1.2
	1.05
	0.95
	1.2
	1.05
	0.95

	Huawei
	1
	1.05
	0.95
	1
	1.05
	0.95

	ZTE
	1
	1.05
	0.9
	1
	1.05
	0.9

	Intel
	1
	1.05
	0.9
	1
	1.05
	0.9

	Ericsson
	1.15
	1.05
	1.05
	1.4
	1.05
	0.9

	Renesas
	1
	1.05
	0.9
	1
	1.05
	0.9

	Samsung
	2
	1.1
	0.95
	1
	1.05
	0.85

	LG Electronics
	1.2
	1.05
	0.95
	
	
	


Discussion:

· Can we reuse Rel 8/9 requirements for Test 1 and Test 2?
· Can we use 0.9 for Test 3?

· Agreed way forward:
· γ2 in both FDD and TDD Test 1 is 1
· γ1 in both FDD and TDD Test 2 is 1.05

· γ1 in both FDD and TDD Test 3 is 0.9
4. Tx antenna phase errors (20 minutes)
Related contribution list

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.1.4
	R4-123267
	Discussion
	Role of static channel matrices for UE performance evaluation
	Agilent Technologies

	6.1.4.2
	R4-122698
	Discussion
	On phase error model and performance impact
	Huawei, HiSilicon

	6.1.4.2
	R4-123293
	Discussion
	Calibration Error modelling for eDL-MIMO tests
	Intel

	4.2.4
	R4-122708
	Discussion
	Impact of TX phase misalignment on the CSI reporting
	Ericsson, ST-Ericsson


Way forward in the last meeting [1]:
· Phase error model will be discussed and agreed in RAN4#63 meeting
Proposals:

· Tests using static channel model may require phase calibration at Tx antennas. The value of static channels in RAN4 tests should be discussed.
· How to model the phase error?
· Huawei:
· Model 1: No calibration, 
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· Model 2: Antenna calibration, 
[image: image2.wmf](

)

2

0,

i

N

j

js

D=

, σ is TBD.
· Intel
· Method 1: Uniform distribution modeling, 
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· Method 2: Worst case modeling with fixed PMI, e.g., in FDD, combination of precoder [1 1 1 1] and 
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· Ericsson
· Method 1: Define the phase error between any couple of antenna branches to be within (-T2, T2) V percent of the time, where T2 is computed as T2=2 ϵMAX(1-sqrt(1-V)).
· Method 2: Uniform distribution with maximal error of 20 degrees.
Discussions:
· What phase error model should we use to evaluate the tolerable phase error?

· What test scenario should be used for phase error evaluation? 

· eDL-MIMO frequency non-selective fading CQI test (PUCCH 1-1) for TDD.
· Single PMI TDD test

· Use both methods and compare the results to decide a reasonable maximal phase error.

· Method 1: uniform distributed phase errors for each antenna

· Method 2: worst case scenario

· Phase error is per antenna or between antennas?

· Phase error should be static throughout simulation.

Agreed way forward:
· Phase error should be static throughout simulation.

· Phase error is introduced on a per antenna basis.
· Single PMI TDD test will be used as the evaluation scenario.
· Phase errors from 0 to 20 degrees should be evaluated.
· Interested companies can use Method 1 to see the impact of phase errors and make proposals on the tolerable phase errors.
· Worst case is not easy to be identified for the single PMI test. Companies are encouraged to study the worst case scenario and propose new method in the next meeting. One possibility is to use +/- max theta for phase errors instead of uniform distribution.
5. SNR Definition (10 minutes)
	Agenda
	Tdoc number
	Type
	Title
	Source

	4.2.4
	R4-122971
	Discussion
	Corrections on SNR definition and power allocation settings
	Renesas Mobile Europe Ltd

	4.2.4
	R4-122258
	Discussion
	SNR definition
	Anritsu

	6.1.4.2
	R4-122689
	Discussion
	Further consideration on SNR definition
	Huawei, HiSilicon

	6.1.4.2
	R4-122752
	CR
	SNR definition
	Huawei, HiSilicon

	6.1.4.2
	R4-122755
	CR
	Correction on power allocation parameters
	Huawei, HiSilicon


Proposals:
· Huawei
· Option 1: in the current definition of SNR is measured on the REs that are not precoded at the Tx side, for example CRS or OCNG RE.
Advantage: 

· The method avoids the impact of instantaneous beamforming gain.

· There is no need to resimulate some demodulation tests and CSI tests

Disadvantage: 

· No.
· Option 2: 
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is defined at the RX side, the random PMI can be used during training period.
Advantage: 

· The method avoids the impact of instantaneous beamforming gain.

· There is no need to resimulate some demodulation tests and CSI tests
Disadvantage: 

· It may cost longer time to have ergodicity of the channel and codebook.

· For TM2, how to randomly select the PMI is FFS. This factor will impact the PDSCH in TM2, PDCCH and other control channel.
· Option 3: 
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 is defined at the RX side, the channel can be bypassed.
Advantage: 

· The method avoids the impact of instantaneous beamforming gain.

· There is no need to resimulate some demodulation tests and CSI tests

Disadvantage: 

· NO.
· Renesas
· The definition of ( in Rel-10 should be modified as “( = -3 dB for the TM8 and TM9 test cases with two CRS ports, ( = 0 dB otherwise”
· The power of the channels other than PDSCH in the 4 TX spatial multiplexing tests is increased by 3 dB in order to make the transmitted spectral density constant from OFDM symbol to symbol and avoid increasing the PDCCH/PCFICH BLER.
· Anritsu

· Point 1: In fading tests, the fading gain is normalized so that it averages to 0dB over a sufficiently long period of time for the average to converge

· Point 2: How is the SNR definition applied when there are n x m independent propagation paths?

· Point 3: How is the SNR definition applied when there are n x m independent propagation paths and two correlation matrices?
Discussions:
Agreed way forward:
No agreement on the proposed text on SNR definition. More offline discussion needed.
6.  Geographically separated antenna and impact on UE demod/CSI requirements (20 minutes)

	Agenda
	Tdoc number
	Type
	Title
	Source

	6.1.7
	R4-122947
	Approval
	Single cell indoor deployment where CRS ports are not co-located
	Andrew Wireless Systems

	6.1.7
	R4-122702
	Discussion
	Discussion on quasi colocated antennas.
	Ericsson, ST-Ericsson

	6.1.7
	R4-123315
	Discussion
	Further analysis of the impact of non-collocated antennas
	Qualcomm Incorporated

	6.1.7
	R4-122988
	Discussion
	UE impact of non-colocated antenna deployments
	Renesas Mobile Europe Ltd


Proposals:
· Andrew Wireless System

· Proposal 1: The UE test Scenario 3 should be considered.  
· Proposal 2: The examples of pre-defined co-location rules defined in Table 1 [3] should be considered 

· Proposal 3: The following conditions should be considered for UE test Scenario 3: 

· RX power imbalance between two different CRS for enabling SU-MIMO (TM3/4) < 10~15dB

· RX power imbalance between two different CRS for enabling MU-MIMO (TM5) > 10~15dB

· Max RX power imbalance between two different CRS < 35~40dB

· TX Diversity (TM2) always available as a fallback mode

· Max arrival time delay at the UE between two different CRS < Cyclic Prefix
· Ericsson
Proposal 1: new tests should be defined by considering realistic scenarios derived from Comp. All Rel-11 UEs should be required to satisfy those requirements.
Proposal 2: Consider a UE with several CSI-RS configurations and consider CSI-RS ports within a CSI-RS configuration to be quasi co-located.  The UE can not assume quasi co-location for CSI-RS ports belonging to different configurations. Moreover CSI-RSs can be non colocated w.r.t CRSs.

Proposal 3: Depending on the scenarios DM-RSs can be non collocated w.r.t CRS and/or CSI-RSs. However, the DM-RSs ports within the PRB group can be considered to be colocated.

Proposal 4: Study further the degradation of performance due to wrong UE implementation which assumes common delay spread for different nodes/different PRGs before deciding whether to introduce different fading profiles for different nodes.

Proposal 5: Do not consider different Doppler Spread for different nodes.

Proposal 6: Evaluate further the impact of a wrong UE implementation of the frequency shift estimation on the overall performance, before deciding whether to introduce this parameter in the test set up. 
Proposal 7 Introduce explicitly in the test set up relative frequency errors for non quasi collocated ports.  

Proposal 8: Power imbalance between the following sets should be considered:
· CSI-RS configurations always.

· CSI-RSs w.r.t CRSs always

· DM-RSs depending on the configurations.

· DM-RSs w.r.t CRSs always

· DM-RSs w.r.t some of the CSI-RSs configurations depending on the scenarios.

Proposal 9: Consider a maximum power offset between CSI-RSs and CRSs and between CSI-RSs configuration to be equal to CRE=9dB.

Proposal 10: Depending on the scenario consider a DM-RSs vs CRS power offset which depends on the transmission parameters associated with different PRG. 

Proposal 11: Define a test set up such that the relative timing of the non quasi collocated points is within the CP (with a margin). Different timing should be considered and modeled explicitly in the test set up for non quasi collocated ports. The impact of increased ISI and the impact on MIMO performance should be captured by the requirement.
· Qualcomm

· Proposal 1: No new UE requirements are introduced with CRS antenna ports timing offset.
· Proposal 2: No new UE requirements are introduced with CRS antenna ports power imbalance.
· Proposal 3: We propose that the timing offset between DM-RS and CRS be kept within +/-1usec.  For Rel-11 UEs, we propose to impose performance requirements that rule out UE implementation that is very sensitive to timing offset between DM-RS and CRS, by defining all Rel-11 TM9 UE performance requirements with +/- 1 usec timing offset.
· Proposal 4: If system performance gain is confirmed by RAN1, RAN4 could further study the UE performance impact due to DM-RS and CRS power imbalance.
· Proposal 5: We propose that the timing offset between CSI-RS and CRS be kept within +/-1usec to minimize impact on Rel-11 UEs and that Rel-11 UEs be able to handle up to +/-1usec timing offset with graceful degradation. We propose to define test cases at +/-1usec to guard against bad UE implementation for Rel-11 UEs.
· Proposal 6: If system performance gain is confirmed by RAN1, RAN4 could further study the UE performance impact due to CSI-RS and CRS power imbalance.
· Proposal 7: We propose that the timing offset between any two CSI-RS antenna ports that the UE is required to monitor be kept within +/-2usec.
· Proposal 8: We propose that RAN4 only consider the possibility of introducing CoMP UE requirements with CSI-RS power imbalance in Rel-11 to verify Rel-11 UE’s proper rank 1 reporting in case of imbalanced antennas.
· Proposal 9: No new UE requirements are introduced with DM-RS antenna ports timing offset.
· Proposal 10: If system performance gain is confirmed by RAN1, RAN4 could further study the UE performance impact due to DM-RS power imbalance.
· Proposal 11: No new UE requirements are introduced with DM-RS and CSI-RS antenna ports timing offset.
· Proposal 12: No new UE requirements are introduced with DM-RS and CSI-RS antenna ports power imbalance.
· Renesas

· No UE performance requirements under the assumption of non-quasi-colocated CRS ports.
· RAN4 may investigate UE performance requirements (CSI) for CoMP under non-quasi-colocated CSI-RS resources once feedback on the most relevant deployment scenarios is received from RAN1.

· A subset of CSI-RS resources may exhibit additional time offset within the CP compared to PSS/SSS timing.
· No UE performance requirement under the assumption of non-quasi-colocated CSI ports within one CSI-RS resource.

· RAN4 can only consider UE performance requirements for CoMP demodulation under DM-RS if the UE knows the transmitting CSI-RS resources. 

· UE needs to be informed about the transmitting CSI-RS resources.

If CSI-RS are to be used as a timing reference, it is noted that the timing estimation range is readily halved and noise suppression capabilities are reduced compared to CRS. This would practically limit CoMP deployments to cases where the timing differences are within half of the CP.
Discussion:
· Can we agree no UE performance requirements under the assumption of non-quasi-collocated CRS ports?
· Andrew wireless think it can be beneficial to allow non-collocated CRS.

· Renesas: RAN1 agrees CRSs are quasi collocated. We think the first question is positive.

· Can we agree to define test with non quasi collocated transmission points?
· Renesas: we should wait for decision in RAN1.

· E///: RAN1 is still discussing different scenarios and sensitivity of different large scale parameters. In the next meeting, we should study the sensitivity of large scale parameters.

· QC: RAN4 doesn’t need to consider scenarios that RAN1 doesn’t consider. RAN4 should only consider relevant scenarios defined by RAN1.

· E///: all the large scale parameters should be considered, not only timing and power imbalance.

· QC: even for non-quasi collocated scenarios, timing offset can be present. RAN4 should try to find the limit of timing offset. 

· E///: RAN1 may provide a range of large scale parameters for non-quasi collocated scenarios.

· HW: 

· Timing difference between CRS and DM-RS.

· Timing difference between CRS and CSI-RS.

· Power imbalance between:

· CRSs

· CSI-RSs w.r.t CRS

· DM-RSs w.r.t CRS
· CSI-RS configurations
· DM-RSs depending on the configurations
· DM-RSs w.r.t some of the CSI-RSs configurations
· CSI-RS based timing or CRS based timing?
Agreed Way forward:
· No UE performance requirements under the assumption of non-quasi-collocated CRS ports
· Interested companies are encouraged to perform analysis on sensitivity of the large scale parameters (timing offset, power imbalance, etc) in non quasi collocated scenarios.
· Qualcomm and Huawei will draft a simulation framework to perform evaluation.
Reference

[1] R4-122052, “Way forward for DL-MIMO enhancements for LTE-A”, RAN4 Meeting #62bis.
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