7.2.7 Study on 3D-channel model for Elevation Beamforming and FD-MIMO

SID in RP-122034.
R1-134850
TP for TR on 3D channel model
NSN, Nokia
Revision of R1-134530
Revert the UE antenna height change in Table 7.2-1.

Agree in principle
Updated TP in R1-13xxxx to include previous meeting decisions and this meeting’s decisions for email approval till 10/25
R1-134814
TP for Mechanical tilt
NSN, Nokia
Revision of R1-134534
Further discuss till RAN1#75.
R1-134793
Text Proposal on Mechanical and Electrical Antenna Tilting
Fraunhofer IIS

7.2.7.1 Details of fast fading modelling for 3D-UMa and 3D-UMi
EoA/EoD
R1-134180
Details of fast fading modeling
Samsung
Section 2 only
R1-134221
Proposals for Fast Fading Channel Modelling for 3D UMa
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-134222
Proposals for Fast Fading Channel Modelling for 3D UMi
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-134328
Discussion on fast fading model for 3D channel
ZTE

R1-134405
Discussion on 3D-channel fast fading modeling
LG Electronics

R1-134499
Further Evaluation for Distance and Height Dependency of PAS
NTT DOCOMO

R1-134813
Remaining details of fast fading modelling for 3D-UMa and 3D-UMi
NSN, Nokia
Revision of R1-134531
R1-134581
Modeling of EoD PAS
CMCC

R1-134582
Modeling of EoD offset
CMCC

R1-134620
Details of fast fading modeling for elevation beamforming and FD-MIMO
Qualcomm Inc.

Sections 2.2 and 2.3 only
R1-134767
Details of fast fading modeling in 3D channel model
Huawei, HiSilicon
R1-134887
Elevation of Departure Characteristics for 3D-Channel Model
Ericsson
Revision of R1-134852 and R1-134718
R1-134890
WF on EOD/EOA generation
NSN, Nokia, Samsung, NTT DOCOMO, Huawei, Hisilicon, Intel, KDDI, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, CATT, LG Electronics, CMCC, InterDigital, Qualcomm, NEC

Working assumption:

· Step 7 for EOD
· PAS step: 
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· Generation of EOD[image: image2.png]On = OnXpn+ Yn+ Or0s + Oorfsec + W
7




· Xn~ uniform distribution to the discrete set of {1,–1}
· Yn ~ N(0,σEoD/7)
· W ~ N(0, σEoD-offset)
· Generation of rays within a cluster
[image: image3.wmf])
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· Reuse Table B.1.2.2.1-2 (cEoD TBD)
· Number of clusters and number of rays per cluster as in 36.814
· FFS how to restrict the value within a valid range
Agreement:
Step 7 for EOA
· PAS step: 
[image: image4]
· Generation of EOA: 
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· Xn~ uniform distribution to the discrete set of {1,–1}
· Yn ~ N(0,σEoA/7)
· [image: image6.png]


= 900 zenith for indoor users, LOS EOA for outdoor UEs
· Generation of rays within a cluster: 
[image: image7.wmf])
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· Reuse Table B.1.2.2.1-2 (cEoA TBD)
· Number of clusters and number of rays per cluster as in 36.814
· FFS how to restrict the value within a valid range
Large scale parameters
R1-134180
Details of fast fading modeling
Samsung
Section 3 only
R1-134221
Proposals for Fast Fading Channel Modelling for 3D UMa
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-134222
Proposals for Fast Fading Channel Modelling for 3D UMi
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-134265
On 3D channel model extension
Intel Corporation
R1-134286
Discussion on large scale parameters generation
China Telecom

R1-134500
Views on Fast Fading Model for 3D-channel 
NTT DOCOMO

R1-134563
Remaining Details on 3D Channel Model
InterDigital

R1-134620
Details of fast fading modeling for elevation beamforming and FD-MIMO
Qualcomm Inc.

Section 2.1 only

R1-134795
Proposals for Fast Fading Channel Modelling for 3D UMi O-I
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
R1-134891
WF on ESD model
NSN, Nokia, NTT DOCOMO, Samsung, KDDI, Huawei, Hisilicon, NEC

Agreement:

· Large scale elevation parameters for fast-fading to be provided separately for 
· LOS O-2-I
· NLOS O-2-I
· LOS
· NLOS 
Discuss further offline to come up with ESD model by Thursday, using the following as a start point:
· ESD model (log10([0])):
· µ(k) =max[d(k), a(k)(d2D/1000)+b(k)(hUT)+c(k)], 
· d(k) value is FFS, chosen in the range [-1, 0]
· K=1 for 3D-UMa-NLOS and 3D-UMa-NLOS-2-I
· K=2 for 3D-UMa-LOS and 3D-UMa-LOS-2-I
· K=3 for 3D-UMi-NLOS and 3D-UMi-NLOS-2-I
· K=4 for 3D-UMi-LOS and 3D-UMi-LOS-2-I
- FFS: Values for a(k), b(k), c(k), d(k), σ(k)
· Model in R1-134328 from ZTE

Contact Bishwarup from NSN.

R1-134944
Way Forward on mean of ESD model
NSN, Nokia

Working assumption:

· Mean of ESD model will be down selected:

· For O-2-I LOS, from the 3 alternatives in R1-134944

· For all other cases, between Alt 1 and Alt 2 in R1-134944

· Note that the linear model for UMi in Alt 1 and Alt 2 is a simplified model

R1-134946
WF on Cross-correlation Matrix of 3D Channel Modelling
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Huawei, Hisilicon, CMCC
Working assumption:

· In step 4: Cross-correlation for Large-scale parameters
· Reuse cross-correlation parameters  in 36.814 for SF, K, DS, ASD and ASA
· Cross-correlation parameters with ZSD, ZSA are proposed by the following table ensuring positive definite:

[image: image8]
· Note:  

· Above table takes into sources [1] WINNER+, [2] ALU (R1-134221,R1-134222,R1-134795) , [3]Huawei (R1-131861) , [4]CMCC(R1-132543, R1-132544, R1-133525)
· Note that the above table is based on WINNER+ and field measurements, and adjustment is made to ensure positive definiteness

R1-134899 WF on remaining details of 3D channel modeling Samsung, NSN, Nokia, Fraunhofer IIS, Intel, Qualcomm, ALU, ASB
Agreement:
· In step 8: Coupling of rays within a cluster for both azimuth and elevation
· Azimuth departure and arrival angles are coupled with the same procedure according to 36.814
· Elevation departure and arrival angles are coupled with the same procedure as azimuth angles
· The coupling of Azimuth departure angle and Elevation departure angle within the cluster is random

Working assumption:
· In step 12: Parameters for shadowing
· For simplicity, reuse parameters in 36.814 for 3D UMa and 3D UMi
	
	UMa LOS
	UMa NLOS
	UMi LOS
	UMi NLOS
	O-to-I

	Shadow fading (SF) [dB]
	4
	6
	3
	4
	7


· FFS correlation of shadowing in vertical domain
Others
R1-134223
Coordinate Systems for 3D MIMO 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-134406
Issues on UE orientation and antenna pattern in 3D channel model
LG Electronics

R1-134794
An Approach for a 3D Channel Model with Time Evolution (QuaDRiGa)
Fraunhofer IIS
R1-134861
Way Forward on UE orientation in 3D channel model

LG Electronics, Anite, Elektrobit, ETRI, Fraunhofer IIS, KDDI

7.2.7.2 Simulation assumptions for channel model calibration / baseline and initial calibration results
Simulation assumptions for channel model calibration/baseline
R1-134068
Initial calibration of 3D channel modeling model 
Huawei, HiSilicon

R1-134069
Simulation assumptions for calibration and baseline performance evaluation
Huawei, HiSilicon

R1-134181
Discussion on simulation assumptions for channel model calibration 
Samsung

R1-134225
UE Attachment Modelling for 3D MIMO Calibration 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-134251
Discussion on UE attachment modeling
NEC Group

R1-134266
Comparison of different UE association methods
Intel Corporation

R1-134407
Purpose and assumptions for the second phase evaluation cases
LG Electronics

R1-134408
Discussion on UE attachment modeling details
LG Electronics

R1-134532
Simulation assumptions for calibration/baseline
NSN, Nokia

R1-134565
On UE Attachment for 3D Channel Model Calibration
InterDigital

R1-134574
Evaluation and comparison of UE attachment methods
CMCC
R1-134585
Choice of 3D-Channel Model Calibration Statistics
Motorola Mobility

R1-134621
Discussion on simulation assumptions for 3D channel model calibration
Qualcomm Inc.

R1-134716
Antenna Setups and Baseline Performance for 3D-Channel Model Calibration
Ericsson

R1-134717
Calibration of 3D-Channel Model
Ericsson
R1-134900
WF on phase 2 calibration 
Samsung, Qualcomm, Intel, Broadcom, CMCC, NTT DOCOMO, LG Electronics, Interdigital, ZTE
Agreement:

· Phase 2 calibration details
· BS antenna configuration:
· Config 1: K=1, M=2, N=2, ULA, 0.5λ H/V  spacing
· Config 2: K=M=10, N=2, X-pol, 0.5λ H/V spacing with the antenna weights in the working assumption with θtilt = 12 degrees
· MS antenna configuration: 2 antennas with the same pol as BS
· System bandwidth: 10 MHz
· The following metrics for the serving cell are calibrated for each antenna configuration (collected over multiple runs)
· CDFs of ESD and ESA
· CDF of average wideband SINR before receiver (i.e., geometry) 
· CDF of largest (1st) singular value in PRBs at t=0
· CDF of smallest (2nd) singular value in PRBs at t=0

· CDF of the ratio between the largest singular value and the smallest singular value in PRBs at t=0

· Additional details 
· Dimension of the channel matrix: 
· 2 x (number of BS antenna ports)
· Singular value calculation
· Derived with channel matrices where antenna gain is applied but PL and shadowing are not modeled, 
· Singular values are calculated on a per PRB basis by 
· eig(∑HHH)/N , where the summation is across the PRB and N is number of subcarriers in the PRB
R1-134862
Way Forward on RSRP-based UE attachment modeling
LG Electronics, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Broadcom, CATT, Elektrobit, ETRI, InterDigital, KDDI, Nokia, NSN, Qualcomm, ZTE

Agreement:
· For RSRP calculations needed for UE attachment (including coupling loss calculations), all rays of all clusters shall be used for a given link between a UE and a transmission point

Initial calibration results
R1-134108
Initial calibration results for 3D channel modeling
CATT

R1-134109
Initial calibration results for 3D fast fading channel modeling
CATT

R1-134137
Preliminary calibration results of 3D channel model baseline
Intel Corporation

R1-134182
Phase 1 channel modeling calibration results
Samsung

R1-134250
Initial calibration of Large Scale channel modeling
NEC Group

R1-134258
Initial calibration results for 3D channel modeling
Fujitsu

R1-134327
Initial calibration of 3D channel model
ZTE

R1-134501
Case 1 Calibration Results for 3D-Channel Model
NTT DOCOMO

R1-134564
Initial Calibration Results for 3D Channel Model
InterDigital

R1-134573
Initial 3D MIMO large-scale parameter calibration results
CMCC
R1-134622
Initial calibration of channel models for elevation beamforming and FD-MIMO
Qualcomm Inc.

R1-134671
Results for 3D Channel UMa Calibration Case 1
Orange

R1-134703
Initial calibration results of 3D channel model
CATR

R1-134710
Initial Simulation Results for 3D Channel Model
CHTTL

R1-134761
Simulation Assumptions and Initial Calibration Results
Hitachi Ltd.
R1-134224
Phase 1 Modelling Calibration Results for 3D UMa and 3D UMi 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

Bishwarup to consolidate calibration simulation results, and email discussion for the summary of the results till RAN1#75.
7.2.7.3 Details of high rise scenario

R1-134183
Discussion on high-rise scenario
Samsung

R1-134226
3D MIMO Channel Modelling for High-rise Scenario
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-134329
Discussion on channel model for high rise scenario
ZTE

R1-134352
Details of high rise scenario
Huawei, HiSilicon

R1-134381
Views on Remaining Details of High Rise Scenario
KDDI

R1-134409
Discussion on the high rise scenario
LG Electronics

R1-134533
Details of highrise scenario
NSN, Nokia

R1-134576
Further considerations on high rise scenario
CMCC

R1-134577
O2I channel measurement results on elevation related parameters
CMCC

R1-134591
Remaining Details of Path Loss for High-Rise Scenario
Broadcom Corporation

R1-134623
Views on high-rise macro cell scenario
Qualcomm Inc.

R1-134719
Considerations on High-Rise Scenario
Ericsson

R1-134762
Further Evaluation of the High Rise Scenario
Hitachi Ltd.
R1-134898
Way Forward on Further Progressing High Rise Scenario
CMCC, CATT, KDDI, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, ZTE
R1-134943
WF on Further Progressing High Rise Scenario
CMCC, KDDI, CATT, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, ZTE, Samsung, CATR, Huawei, HiSilicon, Fraunhofer IIS

Agreement:

· Density of high rise buildings is one per sector
· The name of high-rise scenario is “3D UMa with one high rise per sector with 300 m ISD”
· Note: Propagation modeling should consider multiple high rise buildings in the network

7.2.7.4 Other

R1-134070
Refinement of 3D UMi NLOS path loss
Huawei, HiSilicon
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