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1. Introduction
In RAN1 #80 meeting[2],  three categories of implementation based schemes for FDD are identified: 

· Category 1:  Sectorization (in one or both of vertical and horizontal domains) with different cell-ID for each sector

· Category 2:  Virtual sectorization using one or more beamformed CSI-RS resource(s) with a single cell-ID (single sector as a special case)

· Category 3:  Kronecker precoding with 2 CSI processes

In RAN1#80bis meeting,  performance comparison captured in TR was discussed [8].  The following agreement has been reached:

· The following performance comparisons are captured in the TR with both absolute and relative results:

· To compare between a baseline case and a standard enhancement case, simulation results of the enhancement case should be provided at the same offered traffic load corresponding to high, medium and low load cases (i.e. RU ≈ 70%,50%,20%) of the baseline case.

· Comparisons should be for at least the same number of TXRUs and same antenna configuration

· Comparisons can also be included where the antenna configuration is the same but the enhancement case has a larger number of TXRUs. 

In RAN1#80bis, it is agreed that Cat 2 standard transparent scheme is used as default baseline for enhancement schemes.  In this contribution, we show some our results of the baseline cases.

2. Baseline cases 
In this section, we show the details of the baseline cases we evaluated in this contribution.  The cases for 16 TXRUs and 32TXRUs are summarized in table 1 and the cases for 64TXRUs are summarized in table 2.
Table 1.  Baseline cases for 16 and 32 TXRUs

	Scenario
	            UMi and UMa
	           UMi and UMa
	            UMi and UMa
	            UMi and UMa

	Antenna array configuration (M, N, P, Q)
	            (8,4,2,16)
	               (4,8,2,16)
	(8,4,2,32)
	(4,8,2,32)

	TXRU virtualization method
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	TXRU virtualization weights
	length-4 DFT weights with etilt angle 108
	length-4 DFT weights with etilt angle 108
	length-2 DFT weights with etilt angle 130
	length-2 DFT weights with etilt angle 130

	CSI-RS to TXRU virtualization
	Vertical virtualization： Each CSI-RS port in resource mapped to all TXRUs corresponding to one column of co-polarized antenna elements. 
Two CSI-RS resources with different vertical beams 
	Horizontal virtualization：

Each CSI-RS port in resource mapped to 2 adjacent co-polarized TXRUs of a row. 
Two CSI-RS resources with different vertical beams
	Vertical virtualization ：

Each CSI-RS port in resource mapped to all TXRUs corresponding to one column of co-polarized antenna elements. 
Four CSI-RS resources with different vertical beams 
	2D virtualization ：

Each CSI-RS port in resource mapped to all the 4 co-polarized TXRUs of 2 row 

Four CSI-RS resources with different vertical beams

	CSI-RS virtualization weights
	2Beam:

[1 exp(j*θ1)]

[1 exp(j*θ2)]
	2Beam:

[1 1] 

[1 -1]
	4Beam:

[1 exp(j*θ1)…exp(j*3θ1)] …

[1 exp(j*θ1)…exp(j*3θ4)]
	4Beam:

[1 exp(j*θ1)] 
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	CSI-RS port indexing
	As in Rel.10, port 15-18 are co-polarized and port 19-22 are co-polarized.
	As in Rel.10, port 15-18 are co-polarized and port 19-22 are co-polarized.
	As in Rel.10, port 15-18 are co-polarized and port 19-22 are co-polarized.
	As in Rel.10, port 15-18 are co-polarized and port 19-22 are co-polarized.

	Cell association weights
	CRS port 0 associated to a single TXRU with weights [1,0,0,...,0]
	CRS port 0 associated to a single TXRU with weights [1,0,0,...,0]
	CRS port 0 associated to a single TXRU with weights [1,0,0,...,0]
	CRS port 0 associated to a single TXRU with weights [1,0,0,...,0]

	Cell-association method
	RSRP on CRS port 0
	RSRP on CRS port 0
	RSRP on CRS port 0
	RSRP on CRS port 0


Table 2.  Baseline cases for 64TXRUs
	Scenario
	UMi and UMa
	UMi and UMa

	Antenna array configuration (M, N, P, Q)
	(8,4,2,64)
	(4,8,2,64)

	TXRU virtualization method
	One to one mapping
	One to one mapping

	TXRU virtualization weights
	no weight is needed
	no weight is needed

	CSI-RS to TXRU virtualization
	Vertical virtualization： Each CSI-RS port in resource mapped to all TXRUs corresponding to one column of co-polarized antenna elements. 
Four CSI-RS resources with different vertical beams
	2D virtualization ：Each CSI-RS port in resource mapped to all the 4 co-polarized TXRUs of 2 row 

Four CSI-RS resources with different vertical beams

	CSI-RS virtualization weights
	4Beam:

[1 exp(j*θ1)…exp(j*7θ1)] …[1 exp(j*θ1)…exp(j*7θ4)]
	8Beam:

[1 exp(j*θ1)…exp(j*3θ1)] 
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3. Evaluation results of baseline cases 
In this section, we give our evaluation results of Cat.2 baseline cases. Antenna configurations (M,N,P,Q)= (8,4,2,16) (8,4,2,32) (8,4,2,64) (4,8,2,16) (4,8,2,32)  (4,8,2,64)  are considered.  We evaluate different number of beams for different antenna configuration.   CSI-RS with 5ms periodicity is considered for each beam. 
3.1 Antenna configuration (M,N,P,Q) = (8,4,2,Q), 3D-UMi
Table 3: Performance of UMi with FTP model 1 with high load  (Baseline cases are highlighted in yellow)
	Scenario

/Offered Load
	(M,N,P,Q)
	RU
	Mean UPT (Mbps)
	5% UPT 

(Mbps)
	50% UPT (Mbps)

	UMi

ISD 200m

(λ=5)

20Mbps
	Phase1 8TXRU

(8,4,2,8)
	0.806
	20.80(0%)
	2.16(0%)
	16.33(0%)

	
	(8,4,2,16)

2 CSI-RS beams
	0.766
	21.24

(2.09%)
	2.40
(10.97%)
	16.88

(3.38%)

	
	(8,4,2,16)

4 CSI-RS beams
	0.766
	20.49 (1.46%)
	2.34

(8.25%)
	16.33

(0.00%)

	
	(8,4,2,32)

4 CSI-RS beams
	0.697
	23.71

(13.98%)
	3.66

(69.50%)
	20.30

(24.37%)

	
	(8,4,2,32)

8 CSI-RS beams
	0.743
	21.02

(1.07%)
	2.92

(34.91%)
	17.62

(7.93%)

	
	(8,4,2,64)

4 CSI-RS beams
	0.716
	22.69

(9.07%)
	3.14

(45.52%)
	19.14

(17.23%)

	
	(8,4,2,64)

8 CSI-RS beams
	0.734
	21.28

(2.32%)
	2.78

(28.81%)
	18.02

(10.36%)


Table 4: Performance of UMi with FTP model 1 with medium load  (Baseline cases are highlighted in yellow)
	Scenario

/Offered Load
	(M,N,P,Q)
	RU
	Mean UPT (Mbps)
	5% UPT 

(Mbps)
	50% UPT (Mbps)

	UMi
ISD 200m

(λ=4)

16Mbps
	Phase1 8TXRU

(8,4,2,8)
	0.575
	27.14(0%)
	4.52(0%)
	23.95(0%)

	
	(8,4,2,16)

2 CSI-RS beams
	0.527
	27.73
(2.17%)
	5.81
(28.63%)
	25.32
(5.70%)

	
	(8,4,2,16)

4 CSI-RS beams
	0.540
	26.91
(-0.84%)
	5.44
(20.41%)
	24.54
(2.45%)

	
	(8,4,2,32)

4 CSI-RS beams
	0.497
	28.48
(4.95%)
	6.77
(49.75%)
	26.14
(9.15%)

	
	(8,4,2,32)

8 CSI-RS beams
	0.530
	26.06
(-3.98%)
	5.99
(32.48%)
	23.81
(-0.60%)

	
	(8,4,2,64)

4 CSI-RS beams
	0.487
	28.79
(6.08%)
	6.80
(50.51%)
	26.32
(9.87%)

	
	(8,4,2,64)

8 CSI-RS beams
	0.508
	26.92
(-0.82%)
	6.44
(42.51%)
	24.54
(2.45%)


Table 5: Performance of UMi with FTP model 1 with low load  (Baseline cases are highlighted in yellow)
	Scenario

/Offered Load
	(M,N,P,Q)
	RU
	Mean UPT (Mbps)
	5% UPT 

(Mbps)
	50% UPT (Mbps)

	UMi

ISD 200m

(λ=2)

8Mbps
	Phase1 8TXRU

(8,4,2,8)
	0.205
	38.48(0%)
	13.79(0%)
	40.82(0%)

	
	(8,4,2,16)

2 CSI-RS beams
	0.212
	37.06
(-3.69%)
	13.38
(-3.01%)
	38.84
(-4.85%)

	
	(8,4,2,16)

4 CSI-RS beams
	0.217
	35.87
(-6.78%)
	12.95
(-6.15%)
	38.10
(-6.67%)

	
	(8,4,2,32)

4 CSI-RS beams
	0.203
	37.65
(-2.16%)
	14.23
(3.20%)
	40.82
(0.00%)

	
	(8,4,2,32)

8 CSI-RS beams
	0.217
	34.76
(-9.66%)
	13.03
(-5.54%)
	37.04
(-9.26%)

	
	(8,4,2,64)

4 CSI-RS beams
	0.189
	39.64
(3.01%)
	16.60
(20.33%)
	43.96
(7.69%)

	
	(8,4,2,64)

8 CSI-RS beams
	0.199
	37.11
(-3.55%)
	15.56
(12.84%)
	41.24
(1.03%)


Tables 3-5 show the evaluation results under UMi scenarios with different loadings in a 2D antenna array system with antenna configuration (M,N,P)=(8,4,2).  These results are based on the Cat.2 standard transparent scheme. 2,4 vertical beams are studied for 16TxRUs and 4,8 vertical beams are studied for 32 and 64TXRUs. eNodeB selects and configures one CSI-RS resource based on CSI-RSRP reports from each UE.  The UE then measures and feeds back horizontal CSI based on the configured vertical beamformed CSI-RS resource. 
With this feedback scheme, it can be observed that, increasing the number of TXRUs can bring obvious gain over Phase 1 results with 8TXRUs for high load and medium load cases.   But for low load cases, only 64TXRUs can obtain some gain for cell edge UEs.  For medium and high load cases, significant gain can be obtained as number of TXRU increases from 16 to 32.   However, 32TXRU and 64TXRU seem to have similar performance for this scheme.
For 16TXRUs, 2 vertical beam performs better than 4 vertical beams because of  less CSI-RS overhead.  For 32/64TXRUs, 4 beams case has the best performance.   Hence, we can use 2 beams/4beams/4beams as baselines for 16/32/64 TXRUs respectively.
3.2 Antenna configuration (M,N,P,Q) = (4,8,2,Q) , 3D-UMi
Table 6: Performance of UMi with FTP model 1 with high load (Baseline cases are highlighted in yellow)
	Scenario

/Offered Load
	(M,N,P,Q)
	RU
	Mean UPT (Mbps)
	5% UPT 

(Mbps)
	50% UPT (Mbps)

	UMi

ISD 200m

(λ=5)

20Mbps
	(4,8,2,16) 

2 horizontal CSI-RS beams
	0.798
	20.60(0%)
	1.86(0%)
	16.26(0%)

	
	(4,8,2,16) 

4 horizontal CSI-RS beams
	0.809
	19.54

(-5.14%)
	1.85

(-0.01%)
	15.09

(-7.1%)

	
	(4,8,2,32) 

4 CSI-RS beams(2V2H beam)
	0.801
	19.23(0%)
	1.90(0%)
	15.04(0%)

	
	(4,8,2,32) 

8 CSI-RS beams(4V2H beam) 
	0.801
	18.09

(-5.8%)
	1.81

(-4.7%)
	13.61

(-9.5%)

	
	(4,8,2,32) 

8 CSI-RS beams(2V4H beam)
	0.815
	18.22

(-5.2%)
	1.84

(-3.1%)
	14.44

(-4.0%)

	
	(4,8,2,64) 

8 CSI-RS beams(4V2H beam)
	0.777
	19.49(0%)
	1.90(0%)
	14.93(0%)

	
	(4,8,2,64) 

8 CSI-RS beam(2V4H beam)
	0.870
	16.26

(-16.6%)
	1.41

(-26.1%)
	10.44

(-30.1%)


Table 7: Performance of UMi with FTP model 1 with medium load (Baseline cases are highlighted in yellow)
	Scenario

/Offered Load
	(M,N,P,Q)
	RU
	Mean UPT (Mbps)
	5% UPT 

(Mbps)
	50% UPT (Mbps)

	UMi

ISD 200m

(λ=4)

16Mbps
	(4,8,2,16) 

2 horizontal CSI-RS beams
	0.553
	27.01(0%)
	4.65(0%)
	24.39(0%)

	
	(4,8,216) 

4 horizontal CSI-RS beams
	0.564
	26.12

(-3.3%)
	4.59

(-1.3%)
	23.39

(-4.1%)

	
	(4,8,2,32) 

4 CSI-RS beams(2V2H beam)
	0.602
	24.56

(0%)
	4.03

(0%)
	21.16

(0%) 

	
	(4,8,2,32) 

8 CSI-RS beams(2V4H beam)
	0.620
	22.61

(-7.9%)
	3.62

(-10.2%)
	19.70

(-6.8%)

	
	 (4,8,2,32) 

8 CSI-RS beams(4V2H beam)
	0.587
	23.53 

(-4.3%)
	4.32 

(+6.7%)
	20.51

(-3.2%)

	
	(4,8,2,64) 

8 CSI-RS beams(4V2H beam)
	0.549
	25.87(0%)
	5.04(0%)
	23.67(0%)

	
	(4,8,2,64) 

8 CSI-RS beam(2V4H beam)
	0.632
	22.61

(-12.60%)
	3.93

(-22.02%)
	19.42

(-17.96%)


Tables 6-7 show the evaluation results under UMi scenarios with different loadings in a 2D antenna array system with antenna configuration (M,N,P)=(4,8,2).  These results are based on the Cat.2 standard transparent scheme.  2,4 horizontal beams are evaluated for 16TxRUs and 4,8 2D beams are evaluated for 32 and 64TXRUs. eNodeB selects and configures one CSI-RS resource based on CSI-RSRP reports from each UE.  The UE then measures and feeds back horizontal CSI based on the configured vertical beamformed CSI-RS resource.
It can be observed that, 16 TXRUs has the best performance for this antenna configuration with this feedback scheme.  2D virtualization doesn't perform well when a large number of TXRUs mapped to one port.  
For 16TXRUs, two horizontal beam performs better than four horizontal beams because of  less CSI-RS overhead.  For 32TXRUs, four 2D beams(2V2H) case has the best performance. For 64 TXRUs, eight 2D beams(4V2H) case has the best performance. Hence, we can use these beam configurations as baselines for 16/32/64 TXRUs.
3.1 Antenna configuration (M,N,P,Q) = (8,4,2,Q), 3D-UMa ISD 200
Table 8: Performance of UMa with FTP model 1 with high load  (Baseline cases are highlighted in yellow)
	Scenario

/Offered Load
	(M,N,P,Q)
	RU
	Mean UPT (Mbps)
	5% UPT 

(Mbps)
	50% UPT (Mbps)

	UMa
ISD 200m

(λ=5)

20Mbps
	Phase1 8TXRU

(8,4,2,8)
	0.8411
	18.5518 (0%)
	1.6488 (0%)
	13.6986 (0%)

	
	(8,4,2,16)

2 CSI-RS beams
	0.77
	21.01
(13.25%)
	2.57
(55.81%)
	17.18
(25.32%)

	
	(8,4,2,16)

4 CSI-RS beams
	0.79
	19.60 (5.64%)
	2.22
(34.63%)
	15.56
(13.64%)

	
	(8,4,2,32)

4 CSI-RS beams
	0.75
	21.36
(15.63%)
	3.12
(89.20%)
	17.78
(29.78%)

	
	(8,4,2,32)

8 CSI-RS beams
	0.79
	19.25
(3.67%)
	2.67
(61.74%)
	15.50
(13.18%)

	
	(8,4,2,64)

4 CSI-RS beams
	0.76
	20.08
(8.22%)
	2.54

(54.13%)
	16.26
(18.70%)

	
	(8,4,2,64)

8 CSI-RS beams
	0.79
	18.57
(0.1%)
	2.45
(48.38%)
	14.81
(8.15%)


Table 9: Performance of UMa with FTP model 1 with medium load  (Baseline cases are highlighted in yellow)
	Scenario

/Offered Load
	(M,N,P,Q)
	RU
	Mean UPT (Mbps)
	5% UPT 

(Mbps)
	50% UPT (Mbps)

	UMa
ISD 200m

(λ=4)

16Mbps
	Phase1 8TXRU

(8,4,2,8)
	0.5445
	26.81 (0%)
	5.29 (0%)
	23.39 (0%)

	
	(8,4,2,16)

2 CSI-RS beams
	0.5271
	27.23
(1.55%)
	5.77
(9.09%)
	24.54
(4.91%)

	
	(8,4,2,16)

4 CSI-RS beams
	0.5368
	26.21
(-2.27%)
	5.55
(4.86%)
	23.53
(0.59%)

	
	(8,4,2,32)

4 CSI-RS beams
	0.5193
	26.76
(-0.22%)
	6.03
(14.03%)
	23.81
(1.79%)

	
	(8,4,2,32)

8 CSI-RS beams
	0.5541
	24.31
(-9.34%)
	5.25
(-1.79%)
	21.28
(-9.04%)

	
	(8,4,2,64)

4 CSI-RS beams
	0.5188
	26.74
(-0.27%)
	6.50
(22.93%)
	24.24
(3.64%)

	
	(8,4,2,64)

8 CSI-RS beams
	0.5597
	23.99
(-10.52%)
	5.41
(2.56%)
	21.86
(-6.55%)


Table 10: Performance of UMa with FTP model 1 with low load  (Baseline cases are highlighted in yellow)
	Scenario

/Offered Load
	(M,N,P,Q)
	RU
	Mean UPT (Mbps)
	5% UPT 

(Mbps)
	50% UPT (Mbps)

	UMa
ISD 200m

(λ=2)

8Mbps
	Phase1 8TXRU

(8,4,2,8)
	0.20
	39.51 (0%)
	14.81(0%)
	42.55(0%)

	
	(8,4,2,16)

2 CSI-RS beams
	0.20
	38.84
 (-1.69%)
	15.50
(-4.69%)
	42.11
(-1.05%)

	
	(8,4,2,16)

4 CSI-RS beams
	0.20
	37.78
(-4.38%)
	15.09
(1.89%)
	40.40
(-5.05%)

	
	(8,4,2,32)

4 CSI-RS beams
	0.20
	38.32
(-2.99%)
	14.76
(-0.37%)
	40.82
(-4.08%)

	
	(8,4,2,32)

8 CSI-RS beams
	0.21
	35.58
(-9.93%)
	13.33
(-10.0%)
	38.83
(-8.74%)

	
	(8,4,2,64)

4 CSI-RS beams
	0.20
	37.89
(-4.08%)
	15.38
(3.85%)
	40.82
(-4.08%)

	
	(8,4,2,64)

8 CSI-RS beams
	0.21
	35.02
(-11.34%)
	14.13
(-4.59%)
	37.38
(-12.15%)


Tables 8-10 show the evaluation results under UMa ISD 200scenarios with different loadings in a 2D antenna array system with antenna configuration (M,N,P)=(8,4,2). 2,4 vertical beams are studied for 16TxRUs and 4,8 vertical beams are studied for 32 and 64TXRUs. 

It can be observed that increasing the number of TXRUs can bring obvious gain over Phase 1 results with 8TXRUs for high load and medium load cases.   But for low load cases, we can see some performance degradation.  For medium and high load cases, significant gain can be obtained as number of TXRUs increases from 16 to 32.   However, it shows no gain when number of TXRUs increases from 32 to 64.
For 16TXRUs, 2 vertical beam performs better than 4 vertical beams because of less CSI-RS overhead.  For 32/64TXRUs, 4 beams case has the best performance.   Hence, we can use 2 beams/4beams/4beams as baselines for 16/32/64 TXRUs respectively.
3.2 Antenna configuration (M,N,P,Q) = (4,8,2,Q) , 3D-UMa ISD 200

Table 11: Performance of UMa with FTP model 1 with high load (Baseline cases are highlighted in yellow)
	Scenario

/Offered Load
	(M,N,P,Q)
	RU
	Mean UPT (Mbps)
	5% UPT 

(Mbps)
	50% UPT (Mbps)

	UMa
ISD 200m

(λ=5)

20Mbps
	(4,8,2,16) 

2 horizontal CSI-RS beams
	0.8195
	20.42(0%)
	1.75(0%)
	15.87 (0%)

	
	(4,8,2,16) 

4 horizontal CSI-RS beams
	0.8266
	19.69
(-3.6%)
	1.74
(-0.7%)
	15.09
(-4.9%)

	
	(4,8,2,32) 

4 CSI-RS beams(2V2H beam)
	0.8536
	19.02(0%)
	1.72(0%)
	13.84(0%)

	
	(4,8,2,32) 

8 CSI-RS beams(4V2H beam) 
	0.8569
	16.90
(-11.1%)
	1.74
(0.8%)
	12.50
(-9.7%)

	
	(4,8,2,32) 

8 CSI-RS beams(2V4H beam)
	0.8689
	17.44
 (-8.3%)
	1.64

(-5.0%) 
	12.90
 (-6.8%)

	
	(4,8,2,64) 

8 CSI-RS beams(2V4H beam)
	0.8894
	16.69(0%)
	1.18(0%)
	12.42(0%)

	
	(4,8,2,64) 

8 CSI-RS beam(4V2H beam)
	0.8991
	16.31
(-2.2%)
	1.09
(-7.7%)
	11.87
(-4.4%)


Table 12: Performance of UMa with FTP model 1 with medium load (Baseline cases are highlighted in yellow)
	Scenario

/Offered Load
	(M,N,P,Q)
	RU
	Mean UPT (Mbps)
	5% UPT 

(Mbps)
	50% UPT (Mbps)

	UMa
ISD 200m

(λ=4)

16Mbps
	(4,8,2,16) 

2 horizontal CSI-RS beams
	0.5626
	26.26(0%)
	4.66(0%)
	23.26(0%)

	
	(4,8,216) 

4 horizontal CSI-RS beams
	0.5652
	25.60
(-2.5%)
	4.72
(1.3%)
	22.60
(-2.8%)

	
	(4,8,2,32) 

4 CSI-RS beams(2V2H beam)
	0.587
	25.07 (0%)
	4.55 (0%)
	21.86(0%)

	
	 (4,8,2,32) 

8 CSI-RS beams(4V2H beam)
	0.6105
	22.65
(-9.6%)
	4.15
(-8.7%)
	19.42
(-11.1%)

	
	(4,8,2,32) 

8 CSI-RS beams(2V4H beam)
	0.6333
	22.56
(-10.0%)
	3.86
(-15.2%)
	19.14
(-12.4%)

	
	(4,8,2,64) 

8 CSI-RS beam(4V2H beam) 
	0.6458
	 21.97 (0%)
	 3.52 (0%)
	18.78 (0%)

	
	(4,8,2,64) 

8 CSI-RS beams(2V4H beam)
	0.6515
	21.84
(-6.1%)
	3.50
(-6.1%)
	18.52
(-1.4%)


Tables 11-12 show the evaluation results under UMa ISD200 scenarios with different loadings in a 2D antenna array system with antenna configuration (M,N,P)=(4,8,2).  It can be observed that 16 TXRUs has the best performance for this antenna configuration with this feedback scheme.  2D virtualization doesn't perform well when a large number of TXRUs mapped to one port.  For 16TXRUs, 2 horizontal beam performs better than 4 horizontal beams because of  less CSI-RS overhead.  For 32TXRUs, four 2D beams(2V2H) case has the best performance. For 64TXRUs, eight 2D beams(4V2H) case has the best performance   Hence, we can use these beam configurations as baselines for 16/32/64 TXRUs.
4. Conclusion

In this contribution, we show our initial results for the baseline cases.  We study different number of beams in different antenna configurations and pick the best results as the baseline cases.   It serves as the baseline cases for our enhancement cases in [4][5][6][7]. 
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Appendix A
Table A:  Simulation assumptions 
	Parameters
	Assumptions

	Cellular Layout
	Hexagonal grid, 7 sites, 3 Macro cells per site, geographical based wrap‑around

	Channel Model
	3D-UMi 

	Operating bandwidth (BW)
	10 MHz

	Tx Power
	46dBm 

	UE Speed
	3km/h

	Antenna configuration
	Transmitter: 16/32/64Tx cross-polarized antenna

Receiver: 2Rx cross-polarized antenna at UE

	CQI/PMI reporting interval and frequency granularity
	5ms for CQI/PMI, 6RB

	Feedback scheme
	Rel-12 enhanced CSI feedback, PUSCH mode 3-2

Ideal channel covariance R feedback

	Delay for scheduling and AMC
	6ms

	Scheduler
	Proportional Fair

	Receiver
	MMSE-IRC 

With non-ideal interference covariance matrix estimation by using complex Wishart distribution with 12 degrees of freedom 

(Model in TR36.829 with DMRS based sample covariance matrix)

	HARQ Scheme
	Chase Combining

	Maximum number of retransmissions
	4

	Traffic model
	FTP model 1, File size is 0.5 MByte

High/Medium/Low load case i.e. RU≈20%/50%/70%

	Feedback Assumption
	Non-ideal, based on CSI-RS for channel measurements, based on DMRS for data demodulation, based on IMR for interference measurement
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