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7.2.6 Study on 3D-channel model for Elevation Beamforming and FD-MIMO
SID in RP-122034.

R1-131244
TP for TR  on 3D channel model for LTE
Nokia Siemens Networks, Nokia

Approved.

R1-131384
Elevation Extension for Spatial Channel Models
Anite Telecoms, Elektrobit

7.2.6.1 Remaining details of scenarios 

Including antenna modelling. 
Building modelling and UE dropping
R1-130948
Remaining details of 3D MIMO scenarios
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-131269
Consideration on scenarios for elevation beamforming and FD-MIMO
NEC Group

Section 2.1-2.4 only

R1-131428
Scenarios for UE-Specific Elevation Beamforming and FD-MIMO
NTT DOCOMO

Section 2 only
R1-131315
Proposals on Building and 3D UE Dropping Modeling
KDDI 

R1-130921
Further details of 3D/FD MIMO scenarios and antenna models
 Intel Corporation
Section 2, 3 only
R1-131033
Further discussions on scenarios for FD-MIMO and elevation domain beamforming
Samsung

R1-131409
Remaining details of multi-floor UE dropping for elevation beamforming and FD-MIMO
Qualcomm Inc.

Section 2 only
R1-131069
Discussion on scenarios of Elevation Beamforming and FD-MIMO
ZTE

Section 2 only
R1-131756
Way forward on scenarios for 3D channel modeling 

Nokia Siemens Networks, Nokia, Huawei, HiSilicon, Intel, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, InterDigital, NTT DoCoMo, CMCC, Samsung, CATT, Ericsson, ST Ericsson, AT&T
Agree on the proposals in the two tables below plus the following 
· Working assumption on number of floors (for UE height):  

· Uniformly distributed with an average and variation range

· Average number of floor:  6 for both UMa and UMi

· Variation range:  [-2 to 2]

· Additional  values or adjustments can be FFS as needed
· For a given UE, the UE height calculation has a two-step process:
· Follow the above-mentioned distribute to find the number of floors  x, 

· The actual floor the UE is on follows the uniform distribution of [1,x], 
· Heterogeneous Networks
· Channel models developed for Urban Micro cell with high UE density and Urban Macro cell with high UE density scenarios shall support heterogeneous deployment scenarios.

· It is assumed that for heterogeneous deployment scenarios the macro BS height is at 25m and the lower-power node is at 10m height.
Table 1:

	
	
	Urban Micro cell with high UE density
	Urban Macro cell with high UE density

	Layout
	
	Hexagonal grid, 19 micro sites,3 sectors per site
	Hexagonal grid, 19 macro sites,3 sectors per site

	UE mobility
(movement

In horizontal plane)
	
	3kmph
	3kmph

	BS antenna height
	
	10m 
	25m 

	Total BS Tx Power
	
	41/44 dBm for 10/20MHz
	46/49 dBm for 10/20MHz

	Carrier frequency
	
	2 GHz 
	2 GHz 

	Min. UE-eNB 2D distance
	
	10m [other values FFS] 
	35m

	UE height model
	general equation
	hUE=3(nfl – 1) + 1.5m
	hUE=3(nfl – 1) + 1.5m

	
	nfl for outdoor UEs
	1
	1

	
	nfl for indoor UEs
	Replaced by WA 
	Replaced by WA 

	Indoor UE fraction
	
	80%
	80%

	Pathloss 
	Indoor UE 2D distance from external building wall din for pathloss determination
	uniform(0,25m)
	uniform(0,25m)


Table 2:

	
	
	Urban Micro cell with high UE density
	Urban Macro cell with high UE density

	UE distribution (in x-y plane)
	Outdoor UEs
	uniform in cell 
	uniform in cell 

	
	Indoor UEs
	uniform in cell
	uniform in cell 

	Building model
	Dimensions (in x-y plane)
	not needed 
	not needed 

	
	Number of buildings per macro cell
	NA 
	NA 

	
	Distribution of buildings in a macro cell
	NA 
	NA 

	ISD
	
	200m
	500m* 


· Assumptions in Table 2 are for calibration purposes only in this SI

· Assumptions in Table 2 to be revisited for evaluating relative performance of proposed solutions in future SIs

· *Alternative value = 200m (FFS)

Antenna modelling
R1-131428
Scenarios for UE-Specific Elevation Beamforming and FD-MIMO
NTT DOCOMO

Section 3 only

R1-130897
Discussion on 3D antenna model
Huawei, HiSilicon
R1-131069
Discussion on scenarios of Elevation Beamforming and FD-MIMO
ZTE

Section 3 only

R1-131035
Antenna modeling and configurations for FD-MIMO and elevation domain beamforming
Samsung

R1-131246
Antenna Modeling Issues for UE-Specific Elevation Beamforming and FD-MIMO
Nokia Siemens Networks, Nokia

R1-130950
Impact of antenna polarisation modelling on 3D MIMO evaluation
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
R1-130921
Further details of 3D/FD MIMO scenarios and antenna models
Intel Corporation

Section 4 only
R1-130949
Antenna modelling for 3D MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-130990
Discussion on remaining details of scenarios
CATT
Section 2.2 only

R1-131269
Consideration on scenarios for elevation beamforming and FD-MIMO
NEC Group

Section 2.5 only

R1-131305
Antenna configurations for 3D-channel study
LG Electronics

R1-131517
3D Scenarios and Antenna Configurations
Motorola Mobility

Section 3 only

R1-131630
Antenna modeling for elevation beamforming and FD-MIMO
Qualcomm Inc.

R1-131761 
WF on antenna model in 3D channel modeling
Huawei, HiSilicon, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT, CMCC, Ericsson, ST-Ericsson, HTC, Intel, NEC, Nokia, Nokia Siemens Networks, New Postcom
Agree on the WF except the following changes:

· Number of horizontal antenna elements (the total number of antennas in a single row, counting across both polorizations in case of cross-pol)
· Cross-pol: 2,4,8

· Co-pol: 1, 2,4,8

· For calibration of channel modeling purpose, working assumption is
· K takes two values, 1 and M
· M=10 as baseline, other values FFS
· Vertical antenna spacing is (0.5, 0.8) lambda 
· Complex weight for antenna element m is
 SHAPE  \* MERGEFORMAT 




where m=1,…,K,        
·       
[image: image2]     is electrical vertical steering angle and the angle is defined between 0° and 180°    
      (90° represents perpendicular to array).
· The value of 
[image: image3] is FFS, and taking into account the UE height modeling 
· FFS how to develop weights corresponding to the 3GPP antenna model [Table A.2.1.1-2 in TR36.814]
· Acting as one reference scheme when later evaluating proposed solutions
HetNet consideration
R1-131195
Considerations on HetNet scenarios for UE-specific elevation beamforming and FD-MIMO
China Unicom

R1-131150
Discussion on FD MIMO Scenarios
Hitachi Ltd. 

R1-131304
Deployment Scenarios for Elevation Beamforming and FD-MIMO
LG Electronics

R1-130990
Discussion on remaining details of scenarios
CATT
Section 2.1 only

R1-131105
Discussion on the scenarios for 3D beamforming
Institute for Information Industry (III)

R1-131165
Performance evaluation of elevation beamforming in the use scenarios
Huawei. HiSilicon

R1-131245
Scenarios for UE-Specific Elevation Beamforming and FD-MIMO
Nokia Siemens Networks, Nokia

R1-131336
Scenarios for 3D-Channel Modelling
Ericsson,ST-Ericsson

R1-131517
3D Scenarios and Antenna Configurations
Motorola Mobility

Section 2 only

7.2.6.2 Modifications to the 3GPP evaluation methodology

R1-131760   Way Forward on 3D-Channel Modeling
CATT, CMCC, Ericsson, ST-Ericsson, InterDigital, KDDI, Motorola Mobility, Orange, New Postcom, ZTE, Renesas, Qualcomm, Broadcomm

Also supported by AT&T, DT, TelecomItalia, Texas Instruments,
· Models should be studied for
· UE height dependent LOS/NLOS probability
· clutter height could be considered as part of modeling
· UE height dependent path-loss
· UE height dependent elevation angles of departure
· Including studying the height and/or distance dependence of angular spread
· Which models to introduce is FFS
Conclusion: Companies are in general fine with the directions for studies identified in the WF.
Possible approaches for how to extend the ITU-R channel models to 3D.

PL for 3D channel modeling

R1-131596
Literature review on user antenna height correction factor for 3D-channel model
Orange

R1-131409
Remaining details of multi-floor UE dropping for elevation beamforming and FD-MIMO
Qualcomm Inc.

Section 3,4 only 
R1-131034
Initial study and proposals for 3D channel modeling
Samsung

R1-131248
Path Loss Modeling for UE-Specific Elevation Beamforming and FD-MIMO
Nokia Siemens Networks, Nokia

R1-131752
Way Forward on Height Dependent PL
Samsung, Broadcom, CMCC, CATT, InterDigital, KDDI, Motorola, NSN, Nokia, New Postcom

Agreement:
· Email discussion until April 26 (Byoung-Hoon, LGE) on PLb for LOS and 3D UMi PL 
· Working Assumption for all bullets except PLb for LOS and 3D UMi PL:
· For NLOS/LOS UMa/UMi PL calculations, the 2D distance shall be replaced with 3D distance.
· For outdoor UEs, reuse ITU UMi LOS/NLOS and ITU UMa LOS/NLOS PL equations at hUT = 1.5 m in 36.814.
· For indoor UEs,
· UMa/UMi O-I pathloss modeling is according to:
· 
[image: image4]
· PLtw = 20 dB
· PLin = 0.5 din, where din = Uniform(0, min(25, d)).
· PLb is determined according to the next slide.
· PLb for LOS
· Both for UMi/UMa, reuse the ITU LOS PLformula  (with the new UE height)
· PLb for NLOS- the baseline understanding is that the following formula is considering collectively all paths seen by the UE.  Meanwhile, the application of this formula separately to the above-rooftop paths can be further investigated.
· 3D UMa PL is determined according to:
[image: image6.png]PLiyios(dsTir) = PLip a5 (A Ty =1.5) = a(hyp —1.5)




Where

[image: image5]
· α is FFS, and to be chosen from 0.6, 0.9, 1.1 and 1.5 
· 3D UMi PL 
· Study introduction of additional term to the ITU UMi NLOS PL, capturing a linear decrement of PL with hUT.
· Study impact of the clutter height
Large scale fading parameters -- measurement and ray-tracing results

R1-131533
Channel measurements results on elevation related parameters 
CMCC

R1-131429
Views on 3D-Channel Model for Elevation Beamforming and FD-MIMO
NTT DOCOMO

R1-130898
Discussion on 3D channel modeling and text proposals
Huawei, HiSilicon

R1-131247
Detailed 3D Channel Model
Nokia Siemens Networks, Nokia

R1-131335
3D-Channel Modeling Extensions
Ericsson, ST-Ericsson

General
R1-131532
Framework for 3D channel model
CMCC

R1-130869
Observations on Large Scale Parameter Models for 3D System Simulation
Broadcom Corporation

R1-130922
Views on 3D channel modeling
Intel Corporation

R1-130951
Channel modelling for 3D MIMO
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-130952
Simulation Verification of 3D Channel Model
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-130991
Channel modeling for 3D-MIMO
CATT

R1-131070
Views on extension of channel models to 3D
ZTE

R1-131094
On evaluation scenarios of 3D MIMO and elevation beamforming
Texas Instruments

R1-131101
Modifications from ITU-R channel models to 3D
Fujitsu

R1-131117
Study on 2D antenna array model
New Postcom

R1-131196
Consideration on the modification of ITU model for 3D channel model
China Unicom

R1-131212
3D Channel Modelling
HTC

R1-131270
Consideration on further issues of extending the ITU-R channel model
NEC Group

R1-131306
Considerations on 3D-channel modelling
LG Electronics

R1-131316
Proposal Towards a Simplified Extension of the 2D ITU-R channel models to 3D: Scenario-Based Channel Gain Modelling
KDDI 

R1-131344
Discussion on 3D channel model extension
InterDigital

R1-131374
Considerations for 3D channel modeling
Renesas Mobile Europe Ltd 

R1-131410
Evaluation methodology for elevation beamforming and FD-MIMO
Qualcomm Inc.

R1-131513
Considerations on how to extend ITU-R channel models to 3D
CATR

R1-131516
3D-Channel Modelling Considerations
Motorola Mobility

R1-131334
Important Channel Characteristics Needing Extended Models
Ericsson,ST-Ericsson
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