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UE demodulation (10 minutes)
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.14.2
	R4-163230
	Discussion
	EB/FD-MIMO PDSCH demodulation requirements
	Intel Corporation

	6.14.2
	R4-163409
	Discussion
	UE demodulation test cases for EB/FD-MIMO
	Huawei, HiSilicon

	6.14.2
	R4-163493
	Discussion
	Test case design for PDSCH demodulation test
	Samsung

	6.14.2
	R4-163532
	Discussion
	Remaining issues on PDSCH demodulation test for Rel-13 DM-RS enhancement
	Qualcomm Incorporated

	6.14.2
	R4-163678
	Discussion
	Analysis on the demodulation tests
	MediaTek Inc.

	6.14.2
	R4-163653
	Discussion
	Analysis on the demodulation tests
	LGE



Proposals from companies:
	Companies
	Proposals

	R4-163230
Intel
	Proposal #1:	Use 1 interference port with nSCID= 0, OCC =4
Proposal #2:	The target port can be fixed as port 11, nSCID=0, OCC=4 or the target port can be dynamically changed between {7,8,11,13} with nSCID= 0,OCC =4
Proposal #3:	Use interference port selection Option 1 – randomized interference port between port {7,8,11,13} except port used by input signal (target UE) on a per TTI basis.

	R4-163409
Huawei
	 Proposal 1: For target UE, choose DMRS configuration fixed as 1 layer, port 7, nSCID=0, OCC=4.
Proposal 2: For interference UE, use randomized interference port between port {7, 8, 11, 13} except which used by input signal (target UE) as per TTI basis.

	R4-163493
Samsung
	Proposal1: Introducing MU-MIMO test under EPA30Hz 
Proposal2: DMRS configurations for target UE and interference 
· DMRS configuration for target  UE : fixed as port 7, nSCID=0, OCC=4
· DMRS configuration for interference: random select between port {8,11,13} as  per TTI per RBG basis, nSCID=0 (OCC=4)

	R4-163532
Qualcomm
	Observation 1. In DM-RS PDSCH transmission, DM-RS ports for target UE is provided by DCI signaling in every subframe. 
Observation 2. UE should rely on DM-RS port detection for interfering UE and channel estimation for detected DM-RS port for interference covariance matrix estimation. 
Observation 3. If UE assumes OCC2 for interfering DM-RS port detection when interfering UE is OCC4, UE will either fail interfering DM-RS port detection or have completely wrong estimate for interference covariance matrix. 
Proposal 1. Configure fixed DM-RS port for target UE. 
Proposal 2. Configure one rank 1 interfering UE in the test. 
Proposal 3. Randomize interference port with per-TTI and per-PRG granularity. 

	R4-163678
MediaTek Inc.
	Observation 1, It is very common that the energy detection is performed in each PRG/PRB to detect the number of interference layers, and to detect which ports are active
Proposal 1, The interference port is randomly chosen per PRG, and the target port is fixed to port 7

	R4-163653
LGE
	Proposal 1. For DMRS configuration for target UE, we prefer to adopt option 1.
Proposal 2. For number of interference port, we prefer to adopt option 1 of single interfering port with OCC4 at least Rel-13 FD-MIMO WI.
Proposal 3. For port selection of serving UE and interfering UE, if one of UE is assigned to use port 7 or 8, the other UE should be assigned to use port 11 or 13, respectively.



Agreements in the last meeting:
In last RAN4 meeting, a WF was agreed for FD-MIMO performance requirements (R4-163030):
· 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. 
· 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
· Number of interference port 
· Option1: 1 port  with nSCID= 0,OCC =4 (as baseline) 
· Companies are encouraged to bring analysis and results in next meeting to check whether such test set-up can discriminate UE behaviour between OCC4 and OCC2 operation.
· Interference port selection 
· Option 1: randomized Interference port between port{7,8,11,13} except which used by input signal (target UE) as  per TTI basis 
· Option2: randomized interference port between port{7,8,11,13} except which used by input signal (target UE) as per TTI, per PRG basis
· Beamforming modelling
· For 2 ports case (Interference + wanted signal) :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: 
Open issues:
· Issue 1: DMRS configuration for scheduled PDSCH (target UE)
· Option1: dynamic changed between port {7,8,11,13} with nSCID= 0,OCC =4  (Intel)
· Option2:  fixed as port 7, nSCID=0, OCC=4 (Huawei, Qualcomm, Samsung, MTK)
· Option 3: fixed as port 11, nSCID=0, OCC=4 (Intel, Qualcomm)

· Issue2: Number of interference port
· Option1: 1 port  with nSCID= 0,OCC =4 (Intel, Qualcomm, MTK, Huawei, Samsung)


· Issue 3: For interference user port selection
· Option 1: randomized Interference port between port{7,8,11,13} except which used by input signal (target UE) as  per TTI basis (Huawei)
· Option2: randomized interference port between port{7,8,11,13} except which used by input signal (target UE) as per TTI, per PRG basis (MTK, Qualcomm, Samsung, Huawei)
· Option 3: randomized interference port between port {7,8,11,13} except which used by input signal (target UE) as per TTI, per PRB basis. (Intel)
· 
Intel: Option 3: randomized interference port between port{7,8,11,13} except which used by input signal (target UE) as per TTI, per PRB basis.
Huawei: In realistic, questionable for PRB basis. It will restrict UE implementation.
QC: Agree with Huawei, not necessary to restrict UE.
Huawei: Take Per RBG, taking simulation as Per RB basis.
Intel:  Why think averaging in PBG bring benefit?
Huawei: Depending on UE implementation, UE need to handle wrong assumption. For NAICS is inter-cell, MUMIMO is intra-cell.
Intel: For MMSE-IRC, no discrimination between interference from intra-cell or inter-cell interference.

· Issue4: Detailed test parameters
· Reusing existing test parameters for FRC, propagation channel, antenna correlation, and beam-forming mode as specified in 36.101 8.3.1.1 Test 2
Discussion:

Agreements:
· Issue 1: DMRS configuration for scheduled PDSCH (target UE)
Online agreement: Fixed as port 11, nSCID=0, OCC=4

· Issue2: Number of interference port
Online agreement: 1 port with  nSCID= 0, OCC =4

· Issue 3: For interference user port selection
· Making decision in this Week.
· Issue4: Detailed test parameters
· Reusing existing test parameters for FRC, propagation channel, antenna correlation, and beam-forming mode as specified in 36.101 8.3.1.1 Test 2

CSI Test Cases
Related contribution list:
	Agenda
	Tdoc number
	Type
	Title
	Source

	6.14.3
	R4-163498
	CR
	Introduction of EB/FD-MIMO Class A PMI test
	Samsung

	6.14.3
	R4-163499
	CR
	Introduction of EB/FD-MIMO Class B K=1 PMI test
	Samsung

	6.14.3
	R4-163500
	Discussion
	Simulation results summary for FD-MIMO CSI test  (FDD mode)
	Samsung

	6.14.3.1
	R4-163231
	Discussion
	EB/FD-MIMO Class A PMI reporting requirements
	Intel Corporation

	6.14.3.1
	R4-163410
	Discussion
	Discussion and evaluation for Class A PMI test
	Huawei, HiSilicon

	6.14.3.1
	R4-163494
	Discussion
	Test case design for Class A PMI test
	Samsung

	6.14.3.1
	R4-163531
	Discussion
	Simulation results for PMI test for CSI class A
	Qualcomm Incorporated

	6.14.3.1
	R4-163578
	Discussion
	Simulation results for CSI-RS Class A
	Ericsson

	6.14.3.1
	R4-163654
	Discussion
	Simulation results for FD-MIMO Class A test requirements
	LG Electronics Inc.

	6.14.3.1
	R4-163675
	Discussion
	Type A results for alignment
	MediaTek Inc.

	6.14.3.2
	R4-163232
	Discussion
	EB/FD-MIMO Class B K>1 CRI reporting requirements
	Intel Corporation

	6.14.3.2
	R4-163411
	Discussion
	Discussion and evaluation on CSI requirement for CSI class B with K>1
	Huawei, HiSilicon

	6.14.3.2
	R4-163496
	Discussion
	Test case design for Class B K>1 CRI test
	Samsung

	6.14.3.2
	R4-163677
	Discussion
	Analysis on the setup for type B with K larger than one
	MediaTek Inc.

	6.14.3.2
	R4-164237
	Discussion
	Further discussion on CRI feedback test for EB/FD-MIMO CSI class B with K>1
	Qualcomm Incorporated

	6.14.3.3
	R4-163233
	Discussion
	EB/FD-MIMO Class B K=1 PMI reporting requirements
	Intel Corporation

	6.14.3.3
	R4-163412
	Discussion
	Discussion and evaluation on CSI requirement for CSI class B with K=1
	Huawei, HiSilicon

	6.14.3.3
	R4-163495
	Discussion
	Test case design for Class B K=1 PMI test
	Samsung

	6.14.3.3
	R4-163656
	Discussion
	Simulation results for FD-MIMO Class B K=1 test requirements
	LG Electronics Inc.

	6.14.3.4
	R4-163234
	Discussion
	EB/FD-MIMO measurments restrictions test cases
	Intel Corporation

	6.14.3.4
	R4-163413
	Discussion
	Discussion on test case designs for measurement restriction
	Huawei, HiSilicon

	6.14.3.4
	R4-163497
	Discussion
	Test case design for MR funcationality test
	Samsung

	6.14.3.4
	R4-163530
	Discussion
	Simulation results for channel measurement restriction
	Qualcomm Incorporated



CSI test case for class A (5 minutes)
Proposals from companies:
	Companies
	Proposals

	R4-163498
Samsung
	CR for introducing PMI test cases for Class A

	R4-163231
Intel
	Proposal #1:	Use 90% of the maximum Follow PMI throughput test point for the single PMI requirements definition.
Proposal #2:	Use 90 % of the maximum Follow PMI throughput test point for the multiple PMI requirements definition.
Therefore the PMI test metrics should be as follows:





,is 90% of the maximum throughput obtained at  using the precoders configured according to the UE reports, and  is the throughput measured at  with random precoding


	R4-163410
Huawei
	Observation 1: There is small separation with different CSS configurations.
Proposal 1: Specify the same requirements for CSS1, CSS2, CSS3 and CSS4.

	R4-163494
Samsung
	Proposal1: Taking [80%] of the maximum throughput as reference test point.
Proposal2:  For each test case, random select one of codebook configuration value from UE supported codebook configurations.

	R4-163531
Qualcomm
	Proposal 1. Specify common test configuration and test metric for different Codebook-Subset-SelectionConfig capability. 
Proposal 2. Specify PMI test at 90% peak throughput to avoid too high BLER for random PMI operation. 
Proposal 3. Specify PDSCH throughput ratio (gamma) threshold at 2.5 for both single and multiple PMI test. 


	R4-163578
Ericsson
	Proposal 1: For the single PMI test, measure the throughput gain at 90% of maximum throughput of follow PMI for all the codebook configurations. The throughput ratio should be more than 4.0.
Proposal 2: For the multiple PMI test, measure the throughput gain at 90% of maximum throughput of follow PMI for all the codebook configurations. The throughput ratio should be more than 3.0.

	R4-163654
LGE
	Proposal 1. For each test case, only use 1 CSS configuration selected from CSS configurations UE supporting.

	R4-163675
MTK
	Proposal 1, There is no need to define more tests to cover each codebook configuration that the UE will support. One codebook configuration for each test is quite sufficient. 
Proposal 2, The rules to apply codebook configuration are
· If the UE supports codebook configuration {1, 2, 3, 4}, or {1,2,3}, or {2,3,4} or {2, 3}, then define single PMI test by config 2 and define multiple PMI test by config 3, as agreed in earlier meetings
· If the UE supports only {1}, then define both the single and multiple PMI tests by config 1
· If the UE supports only {2}, then define both the single and multiple PMI tests by config 2
· If the UE supports only {3}, then define both the single and multiple PMI tests by config 3
· If the UE supports only {4}, then define both the single and multiple PMI tests by config 4
· If the UE support {1,2}, then define single PMI test by config 2 and define multiple PMI test by config 1
· If the UE support {1,3}, then define single PMI test by config 1 and define multiple PMI test by config 3
· If the UE support {1,4}, then define single PMI test by config 1 and define multiple PMI test by config 4
· If the UE support {2,4}, then define single PMI test by config 2 and define multiple PMI test by config 4
· If the UE support {3,4}, then define single PMI test by config 4 and define multiple PMI test by config 3
· If the UE support {1, 2, 4}, then define single PMI test by config 2 and define multiple PMI test by config 4
· If the UE support {1, 3, 4}, then define single PMI test by config 4 and define multiple PMI test by config 3



Agreements in the last meeting:
In last RAN4 meeting, a WF was agreed for FD-MIMO performance requirements (R4-163030):
· 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. 
· Test applicability for CSS configuration: 
· Defining performance requirements which applicable for all the CSS configurations. For each test case, select corresponding CSS configuration based on UE capability (baseline) 
· FFS for detailed selection rule 
· Bring simulation results for both single PMI and multiple PMI test case with  different Codebook configuration 1,2,3,4 in next RAN4 meeting
· Test parameters
· Introduce Single PMI test with 12 ports, (N1, N2) = (2, 3), (O1, O2) = (8, 4), CDM2, codebook configuration =1,2,3,4, PUSCH 3-1, EPA 5Hz, 64QAM ½ with rank1
· Introduce Multiple PMI test with 16 ports, (N1, N2) = (2, 4), (O1, O2) = (8, 8), CDM4, codebook configuration =1,2,3,4, PUSCH 1-2, EVA 5Hz, 16QAM ½ with rank2

Open issues:
· Issue 1:  Reference Test point:  [TBD%] of the maximum throughput
· Option 1: 80% (Samsung)
· Option 2: 90% (Intel, Qualcomm, Ericsson)

· Issue 2: Test applicability for CSS configuration:
· Defining generic performance requirements which applicable for all the CSS configurations. For each test, select corresponding CSS configuration based on UE capability:
· Option 1: Random select one of codebook configuration value from UE supported codebook configurations (Samsung)
· Option2: Specify a specific selection rule based on UE capability (MTK)
· If the UE supports codebook configuration {1, 2, 3, 4}, or {1,2,3}, or {2,3,4} or {2, 3}, then define single PMI test by config 2 and define multiple PMI test by config 3, as agreed in earlier meetings
· If the UE supports only {1}, then define both the single and multiple PMI tests by config 1
· If the UE supports only {2}, then define both the single and multiple PMI tests by config 2
· If the UE supports only {3}, then define both the single and multiple PMI tests by config 3
· If the UE supports only {4}, then define both the single and multiple PMI tests by config 4
· If the UE support {1,2}, then define single PMI test by config 2 and define multiple PMI test by config 1
· If the UE support {1,3}, then define single PMI test by config 1 and define multiple PMI test by config 3
· If the UE support {1,4}, then define single PMI test by config 1 and define multiple PMI test by config 4
· If the UE support {2,4}, then define single PMI test by config 2 and define multiple PMI test by config 4
· If the UE support {3,4}, then define single PMI test by config 4 and define multiple PMI test by config 3
· If the UE support {1, 2, 4}, then define single PMI test by config 2 and define multiple PMI test by config 4

· Issue 3: Performance requirements
· Single PMI test
· 2.5 (Qualcomm)
· Multiple PMI test
· 2.5 (Qualcomm)

Agreement:
· Issue 1:  Reference Test point:  [TBD%] of the maximum throughput





Online agreement: Reusing existing 8Tx PMI test metric:   ,    is 90% 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:
Online agreement: Random select one of codebook configuration value from UE supported codebook configurations.

· Issue 3: Performance requirements
· Single PMI test:[2.5](FDD)
· Multiple PMI test:[2.5] (FDD)



CSI test case for class B K>1 (25 minutes)
Proposals from companies:
	Companies
	Proposals

	R4-163232
Intel
	Proposal #1:	In case CRI reporting requirements are introduced for multiple (K,Nmax) capabilities, aim to introduce unified test setup and common performance requirements.
Proposal #2:	CRI test methodology: Throughput test with single CSI-RS resource and another throughput test with multiple CSI-RS resources; check both CRI statistics and throughput ratio between following CRI and fixed CRI. Use Fixed or Random PMI approach.
Proposal #3:	Use constant per-beam power scaling model for the CRI tests.
Proposal #4:	The CRI test cases should verify that CRI reporting is not based solely on the energy level detection.

	R4-163411
Huawei
	Proposal 1: Define all of the K and Nmax combinations; ignore the detailed CSI-RS ports allocation.

	R4-164558
Samsung
	Proposal1: Introducing separate test cases based on total number of CSI-RS ports (Nmax), and for each number of Nmax, pick up minimum K value for the configuration list. Totally 4 test cases will be introduced in specs as below.
· Based on UE capability, each UE pick up one test case to pass.
· Select (K, Ntotal) according to maximum number of Nmax  across UE supported configuration list upper to Kmax
	Test number 
	#1 
	#2 
	#3 
	#4

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



Proposal 2: Introducing CRI test under FRC with PMI adaption.
Proposal 3: Introducing below test metric definition for throughput ratio between following CRI and fixed CRI:
· 
,
·  Applying beam steering into 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 fixed CRI
· Class B K=1 with PMI-config =0: Configured 1 CSI-RS resource with fixed CRI i.e. CRI =0
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.

	R4-163677
MTK
	Proposal 1, Take the CSI resources with digital beamforming as the beamforming model

Proposal 2, Define the test only for K = 2 with {8, 8}. Consider to define the test with larger total port number only when the test setup can achieve significant gain

Proposal 3, Consider the throughput ratio of multiple resources over single resource as the test metric. Fix MCS and layer number, and the PMI feedback is based on the selected CRI

	R4-164237
Qualcomm
	Proposal 1. Define CRI test for CSI class B K>1 for {K, Nmax}={2, 8}, {K, Nmax}={2, 16}, {K, Nmax}={4, 32} and {K, Nmax}={8, 64}. 
Proposal 2. Adopt following applicability rule to determine {K, Nmax}. 
· 
Determine  based on k-Max and n-MaxList. 
· 
Select Nmax as. 
· 
Select K as 
Proposal 3. Employ beam-forming model based on dynamic power scaling. 



Agreements in the last meeting:
In last RAN4 meeting, a WF was agreed for FD-MIMO performance requirements (R4-163030):
· Test applicability
· In Rel-13 time frame, only introduce test case under TM9 with 1 CC
· Introduce a subset of test cases with different (K, Nmax)
· At least including (K,Nmax )= (2,8), FFS for (8,64), other possible configurations are FFS
· The detailed applicability rule based UE capability is FFS
· 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 between following CRI and fixed CRI. 
· MCS selection and PMI selection FFS		 
· Other options will not be precluded. 
· Beam-forming model 
· Option 1: Dynamic power scaling 
· 
 with A = [0.8],B=1   (As example) 
· Option 2: CSI-RS resource specific beam-forming and beam steering channel model 

Open issues:
· Issue 1: Test applicability for UE capability with different combination of (K,N) 
· Option1:  Specified for all possible {K, Nmax} combination (Huawei) 
· Option2:  Introduce CRI test cases for a subset of possible (K,N) configurations (Samsung, Qualcomm)

	Test number 
	#1 
	#2 
	#3 
	#4

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


· Based on UE capability, each UE pick up one configuration to pass with following applicability rule to determine {K, Nmax}:
· 
Determine  based on k-Max and n-MaxList. 
· 
Select Nmax as. 
· 
Select K as 

· Option3:  Introduce CRI test case only under  (K,N) = (2,8) (MTK)
Intel: Need to understand the concept..
QC: UE can indicate Kmax, and Nmax for each K<=Kmax. 

· Issue 2: Test Methodology
· Option1: One throughput test with single CSI-RS resource and another throughput test with multiple CSI-RS resources.  
· Check both CRI statistics and throughput ratio between following CRI and fixed CRI. 
· Issue3: VRC test or FRC test
· Option1: Following CQI test with fixed precoder
· Option2: FRC test with fixed rank, MCS with PMI adaptation (Samsung, MTK)
· Option3: FRC test with fixed rank, MCS with fixed or random PMI (Intel)

· Issue 4: Beam-forming model
· Option 1: Power scaling method (Qualcomm, Intel, Samsung))
· 
Alt1:  Dynamic model:  (Qualcomm, Samsung)
· Alt2:   Constant power scaling (Intel)
· Option 2: Beam steering method(Samsung, MTK)

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


Agreements: 

· Issue 1: Test applicability for UE capability with different combination of (K,N) 

· Issue 2: Test Methodology

· Issue3: VRC test or FRC test

· Issue 4: Beam-forming model

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


CSI test case for class B K=1 (5 minutes)
Proposals from companies:
	Companies
	Proposals

	R4-163233
Intel
	Proposal #1:	Use 4x2 or 8x2 XP High Correlation antenna model for the Class B K = 1 PMI test setup
Proposal #2:	Use 16QAM ½ RI = 1 reference channel for the Class B K = 1 PMI test setup

	R4-163412
Huawei
	Proposal 1: Reusing existing PMI test metric, using the SNR of 70% maximum throughput of follow PMI.

	R4-163495
Samsung
	Proposal 1: Introducing Class B K=1 PMI test case with 16QAM1/2 and 8*2 ULA Low channel.
Proposal 2: Reusing existing  PMI test metric  as  relative throughout ratio between following PMI and random PMI
· 

· 



 is 60% of the maximum throughput obtained at using random precoding, and  the throughput measured at with precoders configured according to the UE reports; 

	R4-163656
LGE
	Proposal 1. Introduce single PMI test of 16QAM 1/2 rate with ULA Low configuration for Class B K=1 with PMI-config=1 test case.




Agreements in the last meeting:
In last RAN4 meeting, a WF was agreed for FD-MIMO performance requirements (R4-163030):
· Test Metric: Reusing existing  PMI test metric  as  relative throughout ratio between following PMI and random PMI
· Test case list: 1 single PMI test case with PUCCH 1-1 
· Test method: Introducing test case with fading channel as EPA5Hz
· Test parameters
· 8Tx with Low correlation or XP High MIMO channel as baseline, further check whether applicable for FDD.
· MCS &Rank: 16QAM ½ rank1  or 64QAM ½ Rank1

Open issues:
Issue 1: MIMO channel correlation
· Option1:  8Tx XP High (Intel)
· Option2:  4Tx XP High (Intel)
· Option3: 8Tx ULA Low (LGE,  Samsung)

Issue 2: MCS and Rank1
· Option1:  16QAM 1/2 Rank1 (Intel, LGE, Samsung)

Issue 3: Reference test point
· Option1:  70% with following PMI (Huawei)
· Option2:  60% with random PMI (Samsung)
QC: 
Agreement
Issue 1: MIMO channel correlation
Online agreement: ULA Low, 8Tx for TDD and 4Tx for FDD

Issue 2: MCS and Rank1
Online agreement: 16QAM 1/2 with Rank1

Issue 3: Reference test point
[70%] with following PMI



CSI test case for MR (15 minutes)
Proposals from companies:
	Companies
	Proposals

	R4-163234
Intel
	Proposal #1:	Adopt the Channel and Interference measurement restrictions test design described in Sections 2 and 3.


	R4-163413
Huawei
	Proposal 1: 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
Proposal 2: Reusing existing static CQI test metric i.e. Reporting spread of CQI value + BLER requirements as static CQI test.

	R4-163497
Samsung
	 Observation 1: Test configurations and existing BLER requirements can server test purpose well for channel measurement restriction test.
Proposal1: Adjusting transmitted power of CSI-RS in even CSI-IM sub-frames compared other sub-frames i.e. 6dB lower than other sub-frames. 
For interference measurement restriction test such observation and proposal were given:
Observation 2: With TP2 blanked in even CSI-IM sub-frames option, CQI mismatch is not lager enough to discriminate different UE behaviour. 
Observation 3: With introducing power imbalance for TP2 between even CSI-IM sub-frames and other sub-frames option, existing BLER requirements can serve test purpose well for interference measurement restriction test. 
Proposal2: Adjusting transmitted power of TP2 in even CSI-IM sub-frames compared other sub-frames i.e. 8dB larger than other sub-frames. 

	R4-163530
Qualcomm

	Proposal 1. Apply -12dB power imbalance to CSI-RS in even CSI-RS sub-frames.  
Proposal 2. Reuse existing test metric for TM9 CQI definition test. 



Agreements in the last meeting:
In last RAN4 meeting, a WF was agreed for FD-MIMO performance requirements (R4-163030):
· Test case list
· 1 test case  for channel measurement restriction  under TM9 with Class B K=1 with legacy codebook
· 1 test case for interference measurement restriction under TM10 with Class B K=1 with legacy codebook
· Test applicability
· Treating Test Case for MR –channel part as a new test case 
· Depending on UE capability, once UE pass test Case for MR –interference part and then no need to pass existing TM10 static CQI test case as specified in TS36.101 9.2.4 
· Test metrics 
· Reusing existing static CQI test metric i.e. Reporting spread of CQI value + BLER requirements (baseline) 
· Other options not precluded 
· Test Methodology
· Interference measurement restriction test
· Option 1: Reusing test parameters for existing TM10 static CQI test as specified in TS36.101 9.2.4 with below modification: 
· TP2 is blanked in even CSI-RS sub-frames
· Scheduled PDSCH will skip even CSI-RS sub-frames
· CQI reported based on odd CSI-RS sub-frames
· Other options not precluded
· Channel measurement restriction test
· Option 1: Reusing test parameters for existing TM9 static CQI test as specified inTS36.101 9.2.3 with below modification: 
· Adjusting transmitted power in even CSI-RS sub-frames, Transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames is TBD
· Scheduled PDSCH will skip even CSI-RS sub-frame
· CQI reported based on odd CSI-RS sub-frames
· Other options not precluded 
Open issues:
· Issue 1: Test Metric
· Reusing existing static CQI test metric i.e. Reporting spread of CQI value + BLER requirements 

· Issue 2: Detailed test set-up for Channel measurement restriction test:
· Reusing test parameters for existing TM9 static CQI test as specified inTS36.101 9.2.3 with below modification: 
· Adjusting transmitted power in even CSI-RS sub-frames, Transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames is TBD:
· Option 1: 12 dB lower than other sub-frames
· Option 2: 6 dB lower than other sub-frames
· Scheduled PDSCH will skip even CSI-RS sub-frame
· CQI reported based on odd CSI-RS sub-frames

· Issue 3: Detailed test set-up for interference measurement restriction test:
· Reusing test parameters for existing TM10 static CQI test as specified in TS36.101 9.2.4 with below modification: 
· Adjusting TP2 transmission power in even CSI-RS/CSI-IM sub-frames, transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames is TBD
· [6dB 9dB 12dB ]higher than other sub-frames
· Make decision for value in next RAN4 meeting based on companies simulation results
· 
· Scheduled PDSCH will skip even CSI-RS sub-frames
· CQI reported based on odd CSI-RS sub-frames




Discussion:


Agreements:
· Issue 1: Test Metric
· Reusing existing static CQI test metric i.e. Reporting spread of CQI value + BLER requirements 
· Issue 2: Detailed test set-up for Channel measurement restriction test:
· Reusing test parameters for existing TM9 static CQI test as specified inTS36.101 9.2.3 with below modification: 
· Adjusting transmitted power in even CSI-RS sub-frames, Transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames is TBD:
· [ -12dB -9dB] for further down-selection
· Make decision for value in next RAN4 meeting based on companies simulation results
· Scheduled PDSCH will skip even CSI-RS sub-frame
· CQI reported based on odd CSI-RS sub-frames

· Issue 3: Detailed test set-up for interference measurement restriction test:
· Reusing test parameters for existing TM10 static CQI test as specified in TS36.101 9.2.4 with below modification: 
· Adjusting TP2 transmission power in even CSI-RS/CSI-IM sub-frames, transmitted power  imbalance between even CSI-RS sub-frames and other sub-frames is TBD
· [6dB 9dB 12dB ]higher than other sub-frames
· Make decision for value in next RAN4 meeting based on companies simulation results

· Scheduled PDSCH will skip even CSI-RS sub-frames
· CQI reported based on odd CSI-RS sub-frames
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