6.2.6 Study on 3D-channel model for Elevation Beamforming and FD-MIMO
SID in RP-122034.
R1-132311
TP for TR on 3D channel model
Nokia Siemens Networks, Nokia
TP is approved.
6.2.6.1 Initial calibration of channel model

Including remaining details of scenarios and antenna modelling.
Geometry and antenna-pattern calibration
R1-131858
Initial geometry results for calibration
Huawei, HiSilicon

R1-131915
Preliminary large scale results for 3D-channel calibration
Intel Corporation

R1-131987
Initial calibration results of channel model
Samsung

R1-132099
Initial calibration of 3D channel model and remaining issues of antenna modelling
ZTE

R1-132189
Discussion on calibration of 2D antenna array model
New Postcom

R1-132242
Initial evaluation results based on height-dependent UE modeling
LG Electronics

R1-131931
Initial calibration results for 3D channel modeling
Fujitsu
R1-132312
Remaining Antenna Modeling Issues and Initial Calibration
Nokia Siemens Networks, Nokia
R1-131892
Impact of antenna modeling on 3D-MIMO evaluation 
CATT
R1-132268
Initial calibration results for UMa scenarios
Hitachi Ltd

R1-132122
On Basic Principles of Simulator Calibration
Ericsson,ST-Ericsson
Performance evaluations
R1-131859
Performance evaluation of elevation beamforming in the use scenarios
Huawei, HiSilicon
R1-132062
Initial validation of 3D channel modelling
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

Antenna modelling
R1-132618
3D-Antenna Antenna Array Model
Anite, Elektrobit
R1-132339
Discussion on antenna modeling and initial calibration of channel model
NEC Group
R1-132243
Antenna modeling for 3D channel studies
LG Electronics
R1-132497
Initial calibration of channel models for elevation beamforming and FD-MIMO
Qualcomm Inc.
R1-131986
Further details on scenarios for elevation beamforming and FD-MIMO
Samsung
R1-132121
3D antenna modeling
Kathrein

R1-132751
WF on UE association for 3D channel  studies

LG Electronics, Anite Telecoms, Elektrobit, ETRI, Intel Corporation, InterDigital, Orange, New Postcom, Nokia, Nokia Siemens Networks, Samsung, ZTE
Conclusion:  take the following bullets as working assumption.
· Three evaluation cases for 3D channel modeling calibration
· First phase: 
 (Case 1): Geometry and coupling loss, elevation related parameters (without modelling of fast fading)
· K = 1, M
· Second phase: 
· (Case 2): Baseline performance with K = 1
· Transmission scheme, total number of antenna ports and elements FFS
· 1-1 mapping from antenna elements to antenna ports 
· Full buffer and 10 users 
· Note: Does not have any impact on choice of traffic model, number of UEs, and antenna configuration for later performance assessments
· (Case 3): Baseline performance with K = M
· Transmission scheme, total number of antenna ports and elements FFS
· M vertical antenna elements are mapped per antenna port
· Full buffer and 10 users 
· Note: Does not have any impact on choice of traffic model, number of UEs, antenna configuration for later performance assessments
· For cases 1&3, companies are encouraged to provide reference results using corresponding 2D channel model
· For Case 1, UE attachment is modeled considering LOS angles only
· When K = M, for both UMa and UMi,  example electrical downtilt values are qetilt = 96, 99, 102 (in degree).
· For Cases 2 and 3, UE attachment modeling is FFS
· Whether to use LOS angles only, or to take into account ESD and median EoD as well, for RSRP modeling.
· Note: 
· multiple downtilt value is needed in the first phase (case 1) for evaluation and investigation, and the group may converge on a single donwtilt value per calibration  scenario (e.g., 3D UMi, 3D UMa, antenna spacing, etc) in the second phase  (cases 2&3).
R1-132752
WF on generating channel coefficients

LGE, …

Hetnet modelling
R1-131899
Heterogeneous Deployment Scenarios for 3D Channel Modeling
Broadcom Corporation

6.2.6.2 Modifications to the 3GPP evaluation methodology

Possible approaches for how to extend the ITU-R channel models to 3D.

Channel modelling extension to 3D
R1-132063
3D Channel Measurement Results for UMa Scenario       
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-132124
NLOS Modelling for 3D-Channels
Ericsson,ST-Ericsson
R1-132369
Views on 3D-Channel Model for Elevation Beamforming and FD-MIMO
NTT DOCOMO

R1-132543
UMa channel measurement results on elevation related parameters
CMCC, CATT

R1-131861
Discussion on 3D channel modeling and text proposals
Huawei, HiSilicon

R1-132619
Elevation Extension of Spatial Channel Models
Anite, Elektrobit
R1-132748
WF on Introduction of Elevation Domain Parameters in 3D Channel Modeling
Nokia Siemens Networks, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Anite Telecoms Ltd, Broadcom, CATT, CMCC, Elektrobit, ETRI, HiSilicon, Huawei, Intel Corporation, InterDigital, KDDI, LG Electronics, Motorola Mobility, NEC, New Postcom, Nokia, NTT DOCOMO, Orange, Qualcomm , Samsung

Proposed Conclusion to make progress:

Conclusion:

· Take the way-forward in R1-132748 as working assumption.
· Ericsson’s view: this working assumption is adopted primarily for the sake of progress, not necessarily because it will lead to a realistic channel model

R1-132756

R1-132544
O2I channel measurement results on elevation related parameters
CMCC
R1-132542
Framework for 3D channel model
CMCC, CATT

R1-131893
Channel modeling for 3D-MIMO
CATT

R1-131916
On 3D channel model extension
Intel Corporation

R1-131989
Proposals for extending ITU-R channel models to 3D
Samsung

R1-132100
Discussion on 3D channel Modelling
ZTE

R1-132184
Discussion on 3D channel model extension
InterDigital

R1-132244
Discussion on 3D-channel modeling
LG Electronics

R1-132314
Detailed 3D Channel Model
Nokia Siemens Networks, Nokia

R1-132340
Consideration on further issues of extending the ITU-R channel model
NEC Group

R1-132468
Polarization modeling considerations for 3D MIMO
Motorola Mobility

R1-132498
Modifications to 3GPP Evaluation Methodology for Elevation beamforming and FD-MIMO
Qualcomm Inc.

Pathloss

R1-132241
Summary of Email discussion [72bis-19] on PL_b for LOS and 3D UMi PL
LG Electronics
R1-131900
Path Loss for 3D Channel Modeling
Broadcom Corporation

Updated in R1-132642
R1-131988
Remaining details for PL for 3D channel modeling
Samsung

R1-132123
LOS Modelling for 3D-Channels
Ericsson,ST-Ericsson
R1-132313
Remaining details of Pathloss
Nokia Siemens Networks, Nokia
R1-131860
Discussion on remaining large scale parameters
Huawei, HiSilicon
R1-132124
NLOS Modelling for 3D-Channels
Ericsson,ST-Ericsson
Section 4 only

R1-132744 
Way Forward on Height Dependent PL
Samsung, Anite, Broadcom, CATT, CMCC, Electrobit, ETRI, Fraunhofer IIS, KDDI, LG Electronics, New Postcom, Nokia, Nokia Siemens Networks, NTT DOCOMO

Agreement:
· For LOS probability calculation and environment height calculation, 2D distance is used.
· LOS probability for 3D UMi:
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· LOS probability for 3D UMa is a function of d and hUT. 
· Details FFS.
· 3D UMi
· Environment height is 1m, independently of hUT.
· 3D UMa 
· A LOS UE’s environment height is 1m with probability p(d, hUT)
· Otherwise the environment height is hE(hUT).
· Details of p(d, hUT) and hE(hUT) FFS, e.g. if hE(hUT)  is a deterministic or stocastic function
· 3D UMa
· Height gain α = [0.6][0.9].
· 3D UMi
· Alt 1:

[image: image2]
·  FFS height gain α 
· Alt2:

· Decrement of PL is a non-linear function of height and/or distance

· Alt3 :

· Proposal  as in R1-132100

· FFS, to be decided in the next meeting, companies are encouraged to bring additional measurement or simulation results
R1-132755
WF on 3D channel modelling

Fraunhofer IIS, Motorola Mobility, Ericsson, ST-Ericsson

Others
R1-132620
Clarification for IMT-Advanced LOS path definition
Anite, Elektrobit
R1-132624
An Approach for a 3D Channel Model with Time Evolution (QuaDRiGa) 
Fraunhofer IIS
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