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Channel Model (0 minutes)
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.14.2
	R4-161564
	CR
	Introduction of EB/FD-MIMO channel model using 2D XP antennas at eNB
	Samsung

	6.14.2
	R4-161871
	Discussion
	BS correlation matrix parameters for FD-MIMO
	Ericsson

	6.14.2
	R4-161975
	Discussion
	Further discussion on channel model
	Huawei, HiSilicon

	6.14.1
	R4-162273
	Discussion
	Test equipment complexity up to Rel-13
	ANRITSU LTD



Proposals from companies:
	Companies
	Proposals

	R4-161871
Ericsson
	
Proposal: RAN4 should set higher correlation factor in vertical direction compared with horizontal direction ().

	R4-161564
Samsung
	
Proposing CR with 

	R4-161975
Huawei
	Propose 1: Reuse existing parameters.

	R4-162273
ANRITSU LTD
	Table 4: Most demanding requirements and Test cases introduced by Release 13  
	Work Item
	Requirement
	# E-UTRA Carriers
	# other RAT Carriers
	# UE Rx antennas
	# faded paths

	FD-MIMO
	TS 36.101: No CSI tests yet
Proposals listed in agreed R4-161422 [17] for PMI include 16 CSI-RS ports x 2 UE Rx antennas, 1 faded carrier.
No formal agreement reached yet
	1
	0
	2
	32?

	Maximum requirement
	
	5
	1 WLAN
0 UTRA
0 GSM
	4
	32


The increase in faded paths is driven by the 8 x 4 demodulation requirement for the LTE DL 4 Rx antenna ports WI, and also by FD-MIMO.



Open issues: 
· Issue 1: Correlation factor 
· Option1:Samsung, Huawei)
· Option2: Ericssion)
· Issue 2: draft CR from Samsung (R4-161564)
Agreements:
	High spatial correlation 

	 
	 
	 
	 

	0.9 
	0.9 
	0.9
	0.3

	Note 1:	Value of α1 applies when more than one pair of cross-polarized antenna elements in the first dimension at eNB side. 
Note 2:	Value of α2 applies when more than one pair of cross-polarized antenna elements in the second dimension at eNB side. 
Note 3:	Value of β applies when more than one pair of cross-polarized antenna elements at UE side. 



UE demodulation (15 minutes)
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.14.3
	R4-161559
	Discussion
	Test case design for PDSCH demodulation test
	Samsung

	6.14.3
	R4-161647
	Discussion
	EB/FD MIMO PDSCH Demodulation Requirements
	Intel Corporation

	6.14.3
	R4-161777
	Discussion
	PDSCH demodulation test with Rel-13 DM-RS enhancement
	Qualcomm Incorporated

	6.1.4.3
	R4-161976
	Discussion
	UE demodulation performance tests for EB/FD-MIMO
	Huawei, HiSilicon



Proposals from companies:
	Companies
	Proposals

	R4-161559
Samsung
	Proposal1: Introducing new PDSCH test case under TM9 with updating DMRS configuration and Rel-13-DMRS-table.
· Depending on UE capability to pass the new test case or existing multi-user test case.
Table 8.3.1.1-3: Minimum performance for CDM-multiplexed DM RS with interfering simultaneous transmission (FRC) with multiple CSI-RS configurations
	Test number 
	Bandwidth and MCS 
	Reference Channel 
	OCNG Pattern 
	Propagation Condition 
	Correlation Matrix and Antenna Configuration 
	Reference value 
	UE Category 

	
	
	
	
	
	
	Fraction of Maximum 
Throughput (%) 
	SNR (dB) 
	

	2 
	10 MHz 
64QAM 1/2 
	R.50 FDD 
	OP.1 FDD 
	EPA5 
	2x2 Low 
	70 
	21.9 
	≥2 

	2-1 
	10 MHz 
64QAM 1/2 
	R.50 FDD 
	OP.1 FDD 
	EPA5 
	2x2 Low 
	70 
	TBD 
	≥2 

	Note 1:	The reference channel applies to both the input signal under test and the interfering signal. 
Note 2: Pending on UE capability, if UE support Rel-13 DMRS enhancement, then pass test case 2-1 otherwise pass test 2 


Proposal 2: For DMRS configuration, we preferred:
· Target UE: dynamic changed between port {7,8,11,13} with nSCID= 0,OCC =4
· Interference UE: rank 1 interference with DMRS ports rotated among port {7,8,11,13} except which used by input signal (target UE) with nSCID= 0,OCC =4
Proposal 3: Reusing existing beam-forming mode as specified in annex B.4.1:
· Two 2x1 precoders randomly selected from Rel-8 layer 1 codebook (Table 6.3.4.2.3-1 in TS36.211) but not the same.
· Precoder update granularity: 1PRG per TTI
· Additional power scaling factor applied to normalize  the transmit power
· 
.

	R4-161647
Intel
	Proposal #1:	For 2 ports MU-MIMO test case, legacy TM9 with ports 7 and 11 are used.
Proposal #2:	Low Doppler channel profile EPA-5 Hz should be used for OCC-4 test case.
Proposal #3: If 3 or 4 ports MU-MIMO test case is to be introduced, a new MU-MIMO beamforming model needs to be defined. 
Proposal #4: Further study blind detection of DMRS ports {11, 13} presence. 

	R4-161777
Qualcomm
	Proposal 1. Introduce TM9 MU-MIMO PDSCH demodulation test with Rel-13 DM-RS by modifying existing TM9 MU-MIMO demodulation test. Necessary changes are
· Configure Rel-13-DMRS-table=1 for the UE under test by RRC signaling. 
· Schedule PDSCH to UE with DCI 2C indicating 1 layer, port 7, nSCID=0 (OCC=4). 
· Transmit rank 1 TM9 PDSCH for desired UE on port 7. 
· Transmit rank 1 TM9 PDSCH for interference UE on port 8, 11 or 13. DM-RS port for interference UE transmission is selected randomly in each subframe. 
Proposal 2. Specify same SNR requirement as Rel-10 test under the assumption that FRC, propagation channel and antenna correlation are same as Rel-10 test. 
Proposal 3. When new TM9 MU-MIMO test is introduced, Rel-13 UE that supports enhanced DM-RS is required to fulfill only Rel-13 TM9 MU-MIMO test. Legacy TM9 MU-MIMO test is not applicable to this UE. 

	R4-161976
Huawei
	Proposal 1: Use simultaneous MU-MIMO PDSCH transmission with 4 DMRS APs (7,8,11,13) to verify the UE performance.
Proposal 2: Choose DMRS configuration as 1 layer, port 7, nSCID=0 (OCC=4)



Agreements in the last meeting:
In last RAN4 meeting, a WF was agreed for FD-MIMO performance requirements (R4-161224):
· Introducing PDSCH demodulation test case to verify DMRS enhancement
· Reusing existing TM-9 MU-MIMO test parameters as the baseline to introduce the test case. 
· FFS for test applicable applicability. 
Open issues:
· Issue 1: Test applicability
· Introduce TM9 MU-MIMO PDSCH demodulation test with Rel-13 DM-RS.
· Depending on UE capability to pass the new test case or existing multi-user test case, Rel-13 UE that supports enhanced DM-RS is required to fulfill only Rel-13 TM9 MU-MIMO test. (Samsung, Qualcomm)
· Issue 2: DMRS configuration for scheduled PDSCH (target UE)
· Option1: dynamic changed between port {7,8,11,13} with nSCID= 0,OCC =4(Samsung)
· Option2:  fixed as port 7, nSCID=0, OCC=4 (Qualcomm)
MTK,E///:Prefer option2
· Issue 3: For interference user port selection
· Option 1: Transmit rank 1 MU-MIMO interference user. (Qualcomm,Samsung,Intel)
· Alt. 1: DM-RS port of interference user is fixed to port 11. (Intel)
· Alt. 2: DM-RS port of interference user is rotated among port 8, port 11 and port 13 during the test. (Qualcomm, Samsung)
· Option 2: Simultaneous MU-MIMO PDSCH transmission using 4 DMRS APs (7, 8, 11, 13) (Huawei, Intel?)
Qualcomm: prefer optin1 
Intel: Keep two options open, test purpose should verify OCC-4 operation
Huawei: whether we need to consider different nSCID value?
Qualcomm: nSCID is different, RAN1 not assume any UE behaviour to handle different nSCID value.
Huawei: Want to further discussion potentially
· Issue 4: Whether verification of blind detection of DMRS ports {11, 13} presence? (Intel)
Intel: want to know views
Huawei: Keep it open, bring more analysis
QC: need to understand what’s concern? 
Intel: what’s baseline receiver, baseline always OCC-4 if OCC4 indicated?
QC: UE always firstly need to apply OCC4 to detect interference port existence
Intel: What’s next step?
QC/Samsung: its’ up to UE implementation after first step
Huawei: interference port selection rules
QC: keep 2 options, one option randomized port per TTI basis, other option per TTI per PRG.
· Issue5: Detailed test parameters
· Reusing existing test parameters for FRC, propagation channel, antenna correlation, and beam-forming mode (Qualcomm, Samsung)
· FRC: 64QAM 1/2
· Fading channel:EPA5 Low
· Antenna correlation: 2*2 Low
· Beam-forming model: reusing existing model as specified in B.4.1  
Discussion:
Intel: Option1: 2ports and Optin2:3 ports 

Agreements:
· Issue 1: Test applicability
When new TM9 MU-MIMO test is introduced, Rel-13 UE that supports enhanced DM-RS is required to fulfill only Rel-13 TM9 MU-MIMO test. Legacy TM9 MU-MIMO test is not applicable to this UE.
· Issu2: DMRS configuration for target  UE
· Option1: dynamic changed between port {7,8,11,13} with nSCID= 0,OCC =4
· Option2:  fixed as port 7, nSCID=0, OCC=4
· Option 3: fixed as port 11, nSCID=0, OCC=4
· Issue 3: Number of interference port
· Option1: 1 port  with nSCID= 0,OCC =4 (as baseline)
· Companies bring analysis and results in next meeting to check whether such test set-up can discriminate UE behaviour between OCC4 and OCC2 operation.
· Other options not excluded
· Interference port selection
· Option 1: randomized Interference port per TTI basis
· Option2: randomized interference port per TTI, per PRG basis
CSI Test Cases
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.14.4
	R4-161558
	Discussion
	E-mail discussion summary for FD-MIMO Class A PMI test parameters
	Samsung

	6.14.4
	R4-161560
	Discussion
	Test case design for Class A PMI test
	Samsung

	6.14.4
	R4-161561
	Discussion
	Test case design for Class B K=1 PMI test
	Samsung

	6.14.4
	R4-161562
	Discussion
	Test case design for Class B K>1 CRI test
	Samsung

	6.14.4
	R4-161563
	Discussion
	Test case design for MR funcationality test
	Samsung

	6.14.4
	R4-161645
	Discussion
	EB/FD MIMO CSI Reporting Requirements
	Intel Corporation

	6.14.4
	R4-161646
	Discussion
	EB/FD MIMO Class A CSI Reporting Simulation Results
	Intel Corporation

	6.14.4
	R4-161778
	Discussion
	PMI test for CSI class A
	Qualcomm Incorporated

	6.14.4
	R4-161779
	Discussion
	CRI feedback test for EB/FD-MIMO CSI class B with K>1
	Qualcomm Incorporated

	6.14.4
	R4-161780
	Discussion
	TM10 CQI test for interference measurement restriction
	Qualcomm Incorporated

	6.14.4
	R4-161781
	Discussion
	PMI test for CSI class B K=1 with W2-only PMI feedback
	Qualcomm Incorporated

	6.14.4
	R4-161870
	Discussion
	Simulation results for CSI-RS Class A
	Ericsson

	6.14.4
	R4-161953
	Discussion
	eMIMO-Type A results for simulation alignment
	MediaTek Inc.

	6.14.4
	R4-161954
	Discussion
	Test setup for eMIMO-Type B with K larger than one
	MediaTek Inc.

	6.14.4
	R4-161977
	Discussion
	Discussion on CSI requirement for CSI class B with K>1
	Huawei, HiSilicon

	6.14.4
	R4-161978
	Discussion
	Discussion on CSI requirement for CSI class B with K=1
	Huawei, HiSilicon

	6.14.4
	R4-161979
	Discussion
	Discussion on CSI test case for MR
	Huawei, HiSilicon

	6.14.4
	R4-162641
	Discussion
	On CRI test for FD-MIMO CSI requirements
	Nokia



CSI test case for class A (10 minutes)
Proposals from companies:
	Companies
	Proposals

	R4-161560
Samsung
	Proposal1: Use Ran1 and 64QAM1/2 for single PMI test.
Proposal2: Use CDM4/(O1,O2)=(8,8) for single PMI test.
Proposal3: Test applicability for CSS configuration:
· Define performance requirements which applicable for all the CSS configurations.
·  For each test, select corresponding CSS configuration based on UE capability. 
 Proposal4: Use Ran2 and 64QAM1/2 for multiple PMI test.
Proposal5: Use aifa1 as 0.9 to define MIMO channel correlation matrix.

	R4-161645
Intel
	Proposal #1:	Use the following parameters for the Class A CSI PMI reporting test cases:
· CDM2 for 12 TX; CDM4 for 16 TX;
· (O1,O2) = (8,4) for 12 TX; (O1,O2) = (8,8) for 16 TX
· CSS configuration 1 for 12 TX; CSS configuration 3 for 16 TX
· 16QAM ½ rank 1 FRCs for the Single PMI test
· 16QAM ½ rank 2 FRCs for the Multiple PMI test
· Transmission mode 9
· Beam steering based randomization of the principle beam direction
· Use legacy TM9 8TX PMI test metrics

								

	R4-161778
Qualcomm
	Proposal 1. Apply generic beamforming model in B.4.3 of 36.301 with 12 or 16 CSI-RS antenna ports. 
Proposal 2. For codebook subset restriction, enable all PMI except for rank restriction. 
Proposal 3. For single PMI test, select (O1, O2)=(8, 8) and Codebook-Subset-SelectionConfig=2 for codebook configuration and CDM4 for CSI-RS CDM type. 
Proposal 4. For single PMI test, select 64QAM rank 1 as FRC to achieve reasonable CINR test point and good throughput gain.  
Proposal 5. For multiple PMI test, select Codebook-Subset-SelectionConfig=3 for codebook configuration. 
Proposal 6. For multiple PMI test, select 16QAM rank 2 as FRC to achieve reasonable CINR test point and good throughput gain.  

	R4-161870
Ericsson
	For the metric of PMI test for FD-MIMO, we could use the throughput gain as same as the existing PMI test, however, it is observed the gain is very high in general. We think too high gain scenario should be avoided because the high throughput ratio comes from the bad random PMI performance. For example, our simulation result shows the BLER for the random PMI at SNR for 70% maximum throughput for the follow PMI is 90% or more. RAN4 should think about it is suitable metric for PMI test.

	R4-161953
MediaTek
	Proposal 1, For single PMI test, consider MCS=19 with one layer, in which the SNR point is 0.5dB. The MCS=14 with one layer has SNR = -3.5dB which maybe the concern.
Proposal 2, For multiple PMI test, consider MCS=14 with two layers.




Agreements in the last meeting:
In last RAN4 meeting, a WF was agreed for FD-MIMO performance requirements (R4-161224):
· Introduce PMI test cases for Class A
· Test Metric： 
· Reuse existing PMI test metric, relative throughput ratio between follow PMI and random PMI under FRC test. 
· Follow PMI and random PMI need to be restricted to the codebook and rank informed by the RRC parameters. Rank is based on CSR.
· Test case list： 
· Totally 2 test cases are introduced for CSI class A with one single PMI test case and one multiple PMI test case. 
· One test case is for 12 CSI-RS ports and another one is for 16 CSI-RS ports. 
· Detailed test parameters:
· At least agree candidates on MCS, rank, codebook parameters, propagation channel by e-mail discussion so that all the companies can run the simulations for the next RAN4#78bis meeting to speed up the progress. 

Open issues:
· Issue 1: Test metric: 
· 




Reusing existing 8Tx PMI test metric: , is [TBD%] of the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding

· Issue 2: Test applicability for CSS configuration:
· Defining performance requirements which applicable for all the CSS configurations. For each test, select corresponding CSS configuration based on UE capability. (Samsung)
· Issue 3: Detailed test configurations for single PMI test case
	Single PMI test 

	　
	Number of Tx
	RRC parameter  for Codebook
	Others
	　

	
	
	(N1,N2)
	CSS config.
	CSI-RS CDM Type
	Channel Model
	MCS & Rank
	Feedback mode

	Options List
	Option1: 12
	Option1: (2,3)
Option2: (8,1)
	Option1:(8,8)
Option2:(8,4)
Option3:(8,-)
	Option1:2
Option2:1
	Option1:CDM2
Option2:CDM4
	Option1:EPA5Hz
	Option1: 16QAM 1/2,Rank1
Option2: 64QAM 1/2,Rank1
Option3: 16QAM 1/2,Rank2
Option4: 64QAM 1/2,Rank2
	Option1: PUSCH3-1

	
	Option2:16
	
	
	
	
	
	
	

	Companies' view

	Samsung
	Option1
	Option1
	Option1
	
	Option1 or option2
	Option1
	Option2
	Option1

	Qualcomm
	Option1
	Option1
	Option1
	Option1
	Option 2
	Option1
	Option2
	Option1

	MediaTek
	Option1
	Option1
	Option1
	Option1
	Option 1
	Option1
	Option2
	Option1

	Intel
	Option1
	Option1
	Option2
	Option2
	Option 1
	Option1
	Option1
	Option1

	Huawei
	Option1
	Option1
	Option2
	Option1
	Option 2
	Option1
	
	Option1

	Ericsson
	Option2
	Option2
	Option3
	Option2
	Option2
	Option1
	　
	　

	Majority's view
	12
	(2,3)
	　(8,8)
	2
	　?
	EPA5Hz
	　64QAM 1/2 Rank1
	PUSCH 3-1

	Agreement
	12
	(2,3)
	(8,4)
	1,2,3,4
	CDM2
	EPA5Hz
	64QAM 1/2 Rank1
	PUSCH 3-1


· Issue 4: Detailed test configurations for multiple PMI test case
	Multi PMI test

	　
	Number of Tx
	RRC parameter  for Codebook
	Others

	
	
	(N1,N2)
	(O1,O2)
	CSS config.
	CSI-RS CDM Type
	Channel Model
	MCS & Rank
	Feedback mode

	Options List
	Option1:16
	Option1:(2,4)
Option2:(2,3)
	Option1:(8,8)
	Option1:3
	Option1:CDM2
Option2:CDM4
	Option1:EVA5Hz
Option2:ETU5Hz
	Option1:16QAM 1/2,Rank1
Option2: 64QAM 1/2 Rank1
Option3: 16QAM 1/2 Rank2
Option4: 64QAM 1/2 Rank2
	Option1: PUSCH 1-2

	
	Option2:12
	
	
	
	
	
	
	

	Companies’ view

	Samsung
	Option1
	Option1
	Option1
	Option1
	Option2 or Option1
	Option1
	Option4
	Option1

	Qualcomm
	Option1
	Option1
	Option1
	Option1
	Option2
	Option1
	Option3
	Option1

	MediaTek
	Option1
	Option1
	Option1
	Option1
	Option 2
	Option1
	Option3
	Option1

	Intel
	Option1
	Option1
	Option1
	Option1
	Option2
	Option1
	Option3
	Option1

	Huawei
	Option1
	Option1
	Option1
	Option1
	　
	Option2
	
	Option1

	Ericsson
	Option2
	Option2
	Option1
	Option1
	Option1 or Option2
	Option1
	
	　

	Majority's view
	16
	(2,4)
	(8,8)
	3
	CDM4
	EVA5HZ
	　16QAM 1/2 Rank2
	PUSCH 1-2

	Agreement
	16
	(2,4)
	(8,8)
	1,2,3,4
	CDM4
	EVA5Hz
	16QAM 1/2 Rank2
	PUSCH 1-2



Discussion:
· Issue #1:
Intel: cover more scenarios, prefer (8, 4) for single PMI test

Agreements:
· Issue 1: Test metric: 
· 


Reusing existing 8Tx PMI test metric: , is [TBD%] of the maximum throughput obtained at  using the precoders configured according to the UE reports, and 
· Issue 2: Test applicability for CSS configuration:
· Defining performance requirements which applicable for all the CSS configurations. For each test, select corresponding CSS configuration based on UE capability (baseline)
· FFS for detailed selection rule
· Bring more simulation for both single PMI and multiple PMI test case with  different Codebook configuration 1,2,3,4

CSI test case for class B K>1 (15 minutes)
Proposals from companies:
	Companies
	Proposals

	R4-161562
Samsung
	Proposal1: Introducing separate test cases based on total number of CSI-RS ports (Nmax), and based on UE capability, choosing the combinations (Nmax and Kmax) which have maximum capability for UE to pass.

Proposal 2: Two alternative test metrics can be further considered to introduce test case:
· 
Alt1: ,
·  Applying beam steering approach for horizontal domain in MIMO channel
· During test, following UE reported PMI i1,i2
· 
For  : throughput  following the UE reported CRI
·  Configured multiple (K) CSI-RS resources with Class B K>1 CSI reporting
· 
For  : throughput  with random CRI
· Class B K=1 with PMI-config =0: Configured 1 CSI-RS resource with random selection CRI
· Considering with multiple CSI-RS resources or 1 CSI-RS resource, CSI-RS REs overhead in CSI-RS SFs is different. In order to avoid FRC mismatch, scheduled PDSCH was skipped CSI-RS SFs for this test metric.
· 
Alt2:   
· Configured K CSI-RS resources during test
·  Fixed PMI configuration through CSR (codebook Set Restriction) i.e. i1=i2 =0 and fixed beam direction in horizontal domain for MIMO channel i.e. without beam steering for horizontal domain
· 
is throughput  following the UE reported CRI
· 
is throughput  with random CRI
Proposal 3: Two alternative methods can be further considered to introduce test case
· Methodology 1: Specific beam-forming vector for each CSI-RS resource combined with beam steering channel model
· Methodology 2: Power scaling Method: applying different power scaling factors for different CSI-RS resources
Furthermore, we provided simulation results with proposed methods and different scenarios. Based on simulation results:
Observation: Large performance gap can be observed between following CRI and fixed CRI/random CRI for both Method 1 and Method2.

	R4-161645
Intel
	Proposal #3:	Consider the following CSI test framework for the Class B CSI reporting verification with K > 1
· Define at least one CRI test case for Class B CSI reporting with K = 2 and Nmax = 8
· Test methodology: Two throughput test with multiple CSI-RS resources. One test is with Follow CRI and another test with Random/Fixed CRI.
· Test metrics: CRI accuracy and Follow CRI / Random CRI throughput ratio
· Use legacy 1D 4Tx antenna array model
· Dynamic power level based eNB beamforming emulation model is used (different beams have different power levels which change in time domain))
· Use codebook subset restriction to verify that CRI reporting is not based energy level detection

	R4-161779
Qualcomm
	Proposal 1. CRI feedback test should be specified for all possible {K, Nmax} combination so that UE with any capability can be tested. 
Proposal 2. RAN4 should specify a test applicability rule to select one {K, Nmax} combination when UE declares CSI class B capability. 
Proposal 3. Employ beamforming model based on dynamic power scaling. 

Proposal 4. Modify  setting to achieve same post-beamforming power as shown in table 3. 

Table 3. Modified  setting to achieve same post-beamforming power
	
	
Typical setting in RAN4 test
	
Modified setting

	

	

,
	

,

	

	

,
	

,



Proposal 5. Specify CRI feedback test based with following test metric. 
· PDSCH throughput ratio between multiple and single CSI-RS resource configuration should be greather than TBD threshold. 
· Probability of CRI feedback for each CSI-RS resource should be greater than TBD threshold. 
Proposal 6. Specify CRI feedback test with TM9 rank 1 transmission in static channel. PDSCH transmission is based on CRI and wideback CQI feedback while PMI and RI are fixed by codebook subset restriction. 

	R4-162641
Nokia
	Proposal-1: We propose to adopt Alt.1 in Option-1:
· Option 1: One throughput test with single CSI-RS resource and another throughput test with multiple CSI-RS resources.  
· Alt.1: Check both CRI statistics and throughput ratio.
Proposal-2: The beam setup for CRI test must allow sufficient performance difference between the best-CRI and random selected CRI.

	R4-161954
MediaTek
	Observation 1, The test design should enable the beam steering matrices, so that the SNR becomes time-varying for each CSI resource.
Observation 2, We don’t see there is significant gain of four CSI resources over the three ones.
Proposal 1, By considering that the number of faders could be the concern for test equipment implementation, the Type B test design can consider using three CSI resources.
Proposal 2, Adopt the option 2 “CSI-RS resource specific beamforming and beam steering channel model” as the beamforming model.

	R4-161977
Huawei, HiSilicon
	Proposal 1: Introducing CRI test case for CSI Class B K>1 to verify UE reporting CRI accuracy
Proposal 2: Define PMI like test cases for CRI.



Agreements in the last meeting:
In last RAN4 meeting, a WF was agreed for FD-MIMO performance requirements (R4-161224):
· Introduce CRI test case for Class B K>1
· Test methodology
· Option 1: One throughput test with single CSI-RS resource and another throughput test with multiple CSI-RS resources.  
· Alt.1: Check both CRI statistics and throughput ratio. 
· Alt.2: Check  throughput ratio only. 
· Option 2: One throughput test with multiple CSI-RS resources and check CRI statistics.  
· Other options will not be precluded.
· Beamforming model 
· Option 1: Dynamic power scaling 
· Option 2: CSI-RS resource specific beamforming and beam steering channel model 
Open issues:
· Issue 1: Test applicability for UE capability with different combination of (Nmax,Kmax) 
· Option1:  Specified for all possible {K, Nmax} combination (Qualcomm) 
· Option2:  Introduce CRI test cases for a subset of possible K/Nmax configurations (Samsung,Intel)
· Introducing separate test cases based on total number of CSI-RS ports (Nmax)  (Samsung)
	Test number 
	#1 
	#2 
	#3 
	#4 
	#5 

	(K, Ntotal) 
	(2,8) 
	(2,16) 
	(4,32) 
	(8,32) 
	(8,64) 

	#4 can be further removed 



· Issue 2: Test Methodology
· Option1: One throughput test with single CSI-RS resource and another throughput test with multiple CSI-RS resources.  
· Alt1: Throughput ratio between multiple CSI-RS resources and single CSI-RS resources +  CRI statics
· Option2: Two throughput test with multiple CSI-RS resources. One test is with Follow CRI and another test with Random/Fixed CRI.
· Alt1: Throughput ratio between following CRI and random/fixed CRI

· Issue 3: VRC test or FRC test
· Option1: Following CQI as VRC test
· Option2: FRC test similar as PMI test


· Issue 4: Beamforming model
· Option 1: Dynamic Power scaling method (Qualcomm, Intel)
· 
Alt1:  (Qualcomm)
· 
Alt2:  with A = 0.8,B=1 (Samsung)
· Option 2: Applying separate beam-forming vector for each CSI-RS resource combined with beam steering channel (Samsung)
· For kth CSI-RS resource, each antenna port p was mapped to N1 physical antennas in vertical domain with vertical beam-forming weights


,

 




[image: ][image: ]


· Issue 5: Whether to verify to verify that CRI reporting is not based energy level detection?
 
Discussion:

Agreements: 

CSI test case for class B K=1 (10 minutes)
Proposals from companies:
	Companies
	Proposals

	R4-161561
Samsung
	Proposal 1: Reusing existing PMI test metric for 8Tx PMI test, relative throughput ratio between follow PMI and random PMI under FRC test:
· 

· 



is [70%] of the maximum throughput obtained at  using the precoders configured according to the UE reports, and is the throughput measured at with random precoding .
Furthermore, we supplied two alternative methodology to introduce Class B K=1 PMI test cases.
Proposal 2: Two alternative methods can be further considered to introduce test case
· Alt1: Beamforming Method: applying specific beamforming vector for each CSI-RS antenna port pair combined with narrowed beam steering channel model
· Alt2: Power scaling Method: applying different power scaling factors for different antenna pairs and incorporating power scaling into MIMO channel
Furthermore, we provided simulation results with proposed methods and different scenarios. Based on simulation results:
Observation: Large performance gap can be observed between following PMI and random PMI for both Method 1 and Method2. With proper parameters, large performance gain can be observed with proper antenna pair selection

	R4-161645
Intel
	Proposal #4:	Consider the following CSI test framework for the Class B CSI reporting verification with K = 1 with PMI-Config 1
· Transmission mode 9
· No channel and interference measurements configured
· 1D antenna array with 4 TX XP antennas
· FRC: Rank 1 16QAM or 64QAM fixed MCS is used
· Test methodology: Test measures the PDSCH throughput ratio between follow PMI and random PMI precoding. 

	R4-161781
Qualcomm
	Observation 1. Channel measurement restriction is a feature that is applicable to only CSI class B. 
Observation 2. Channel measurement restriction can be verified for UE supporting CSI class B in either K>1 or K=1 CSI test. 
Proposal 1. CSI requirement for CI class B K=1 with W2-only PMI feedback should verify following UE functionality. 
· PMI selection based on W2-only codebook which includes selection of port pair and co-phasing based on beamformed CSI-RS observed on CSI-RS antenna ports. 
Proposal 2. Verify channel measurement restriction functionality in CSI feedback test for CSI class B K=1. 
Proposal 3. Introduce single PMI test with 4x2 antenna configuration and multiple PMI test with 8x2 antenna configuration. 

	R4-161978
Huawei, HiSilicon
	Proposal 1: Reuse existing PMI test metric for 8Tx PMI test.
Proposal 2: Use 8x2 XP high EPA5 channel in the evaluation.



Open issues:
· Issue 1: Test metrics
· Option 1: Reusing existing PMI test metric, relative throughput ratio between follow PMI and random PMI under FRC test:

 

· Issue 2: Number of Test cases
· Option1: 1 single PMI test + 1 multiple PMI test 
· Option2: 1 PMI test (Intel, MTK, Samsung)
· Single PMI test case

· Issue 3: Test Method
· 	Option1: CSI-RS antenna port pair specific beam-forming combined with beam steering channel model





· Option2: power scaling of received power for each antenna pair





· 
 Alt1:, considering fading channel can bring power variation between each tx-rx antenna path and variant in time domain which is equivalent to power scaling. 
· 
Alt2:  with A = 0.5,B=1, K= Np/2=4


Discussion:
QC: Number of CSI-RS ports and MIMO channel correlation?
Samsung: 8tx 

Agreements:
· Issue 1: Test metrics
· Reusing existing PMI test metric, relative throughput ratio between follow PMI and random PMI under FRC test:

 
· Issue 2: Number of Test cases
· 1 Single PMI test case
Issue3: test method:
	Using fading channel as EPA5
Issue 4: number of Tx ports
	8Tx with Low correlation/XP High MIMO channel as baseline, further check whether applicable for FDD.
CSI test case for MR (10 minutes)
Proposals from companies:
	Companies
	Proposals

	R4-161563
Samsung
	Proposal1: introducing separate test cases for MR-channel part and MR-interference part
· MR test for channel part under TM9
· MR test for interference part under TM10
Proposal2: introducing new test cases based on existing TM9 and TM10 static CQI test as specified in 9.2.3 and 9.2.4 of TS36.101.
· 	Depending on UE capability to pass either existing test case or new test case 
Proposal3: For Measurement restriction-channel part, adjusting transmitted power of NZP CSI-RS resource in adjacent CSI-RS sub-frames.
Proposal4:  For Measurement restriction-interference part, adjusting interference levels of CSI-IM resource in adjacent CSI-RS sub-frames.
Proposal5: Existing test metric for static CQI test can be reused: 
1) Reporting spread of CQI value.
2) BLER performance using reported median CQI +1 and median CQI-1

	R4-161645
Intel
	Proposal #5:	Consider the following CSI test framework for the measurement restrictions verification:
B) Test purposes: Ensure that UE does not make any excessive averaging of the channel and/or interference estimates outside the subframes configured by the network for the CQI reporting.
C) Introduce separate CSI reporting test cases for the verification of the Channel and interference measurement restrictions
· Test #1: Channel MR verification + TM9 + CSI Class B with K = 1
· Test #2: Interference MR verification + TM10 + CSI Class A/B
D) CQI reporting test methodology
· Test metric: CQI reporting accuracy
· The serving and interference power levels are controlled on a per subframe-basis to ensure that UEs not following measurement restrictions are penalized

	R4-161780
Qualcomm
	Observation 1. Interference measurement restriction on CSI-IM can be defined as generic feature for TM10 independent of Rel-13 FD-MIMO feature. 
Proposal 1. Verify interference measurement restriction functionality of TM10 UE separately from Rel-13 FD-MIMO feature. 
Proposal 2. Consider following test set up for TM10 CQI test for interference measurement restriction. 
· Option 1: Blank interference TP only in odd CSI SF. 
· Option 2: Remove interference TP and configure different Noc level in even and odd CSI SF. 

	R4-161781
Qualcomm
	Observation 1. Channel measurement restriction is a feature that is applicable to only CSI class B. 
Observation 2. Channel measurement restriction can be verified for UE supporting CSI class B in either K>1 or K=1 CSI test. 
Proposal 2. Verify channel measurement restriction functionality in CSI feedback test for CSI class B K=1. 

	R4-161979
Huawei
	Proposal 1: If the FD-MIMO feature is supported, realize test#1. For TM10 UE, realize #2.
Proposal 2: Adjust channel part power and interference power between adjacent CSI measurement sub-frames.



Open issues:
· Issue 1: Test Case for MR –channel part
· Option1: Combined with Class B K=1 PMI test (Qualcomm)
· Option2: Introducing a  new  static CQI test under TM9 with Class B K=1 with legacy codebook (Samsung, Intel)
QC:
Intel: how about Class B k>1 ?
· Issue 2: Test Case for MR –interference part
· Option1: Static CQI test under TM10 separately from Rel-13 FD-MIMO feature (Samsung, Qualcomm)
· Option2: Static CQI test under TM10 under Class B with K=1 legacy codebook(Intel)

· Issue3: Test applicability
· 	Depending on UE capability to pass either existing test case or new test case 

· Issue 4: Test metrics
· Option 1: Reporting spread of CQI value + BLER requirements as static CQI test
· Option 2: CQI reporting accuracy


· Issue 5: Test setup
· Option1:Adjusting NZP CSI-RS/CSI-IM power levels in adjacent CSI-RS sub-frames (Qualcomm, Samsung,Intel))




Discussion:

Agreements:
· Issue 1: Test Case for MR –channel part
· Introducing a  new  static CQI test under TM9 with Class B K=1 with legacy codebook
· Issue 2: Test Case for MR –interference part
· Static CQI test under TM10 under [Class B with K=1 legacy codebook]
· Issue3: Test applicability
· 	Treat Test Case for MR –channel part as a new test cases
· Depending on UE capability, once UE pass Test Case for MR –interference part then no need to pass existing TM10 static CQI test case as specified in TS36.101 9.2.4
· Issue 4: Test metrics
· Reusing existing static CQI test metric i.e. Reporting spread of CQI value + BLER requirements as static CQI test (baseline)
· Other options not precluded
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