3GPP TSG RAN WG1 Meeting #75
               
R1-136031
San Francisco, USA, 11th – 15th November, 2013
Agenda item:
6.2.7
Source: 
Session Chairman (Qualcomm Inc.)
Title: 
Summary of Ad-hoc session on 3D-channel model for Elevation Beamforming and FD-MIMO
Document for:
Endorsement
6.2.7. Study on 3D-channel model for Elevation Beamforming and FD-MIMO

SID in RP-122034.
R1-135587
TP for polarization and mechanical tilt modeling
NSN, Nokia

R1-135312
Field pattern of cross-polarized antenna
Qualcomm Inc.

R1-135707
Review of TR 36.873
 Fraunhofer IIS
Withdrawn
R1-135708
Text Proposal on Mechanical and Electrical Antenna Tilting
 Fraunhofer IIS
Continue offline discussion and revisit on Thursday potential TP incorporating the proposals in the above 3 document – Bishwarup (NSN)
R1-136021
TP for mechanical tilt
NSN, Nokia
R1-136036
WF on Modeling Field Pattern of Polarized Antenna
Qualcomm
Agreement:

· R1-136021 is agreed in principle except the yellow part

· For the yellow part, email discussion to conclude the yellow part taking into account R1-136036 till 11/29/2013 – Bishwarup (NSN)
R1-135709
An Approach for a 3D Channel Model with Time Evolution (QuaDRiGa)
 Fraunhofer IIS
6.2.7.1. Remaining Details of fast fading modelling for 3D-UMa and 3D-UMi
R1-135819
Remaining Details of Fast Fading Channel for 3D UMa
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Revision of R1-135170
R1-135820
Remaining Details of Fast Fading Channel for 3D UMi
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Revision of R1-135171
R1-135900
Remaining details of fast fading modelling for 3D channel
Samsung
Revision of R1-135213
R1-135214
Discussion on UE-side modeling for 3D channel
Samsung

R1-135895
Remaining issues of EoD/EoA modeling
Qualcomm Inc.
Revision of R1-135310
· Agreement:
· In Step 4 for large-scale parameters, the randomly generated r.m.s. ESD/ESA values are limited to 52°, i.e., σθ ← min(σθ, 52°). 

R1-135311
TP for 3D channel model
Qualcomm Inc.

R1-135475
UE orientation and antenna pattern in 3D channel model
LG Electronics

R1-135821
Remaining details on Fast Fading Model for 3D-channel
NTT DOCOMO
Revision of R1-135518
R1-135528
Views on fast fading modeling for 3D UMA and 3D UMI
ZTE

R1-135840
Remaining details of fast fading modeling 
Huawei, HiSilicon
Revision of R1-135531
R1-135540
Computation of Antenna Fields for 3D System Simulation
Broadcom Corporation

R1-135948
Remaining details of fast-fading for 3D-UMa and 3D-UMa
NSN, Nokia
Revision of R1-135588
R1-135902
Remaining issues on fast fading modeling of 3D UMa/UMi
CMCC
Revision of R1-135635
R1-135765
Properties of EoD for 3D-Channel Model
Ericsson
R1-135947
WF on EOD parameters
NSN, Nokia
Discuss further offline using R1-135947 as a starting point, and check on Thursday

Working assumption:

· The following tables are as a working assumption.

· The proposed average ESD is smaller than that of Winner+


[image: image1.emf]Table  1 : Elevation parameters for 3D UMa  

Scenarios  3D - UMa  

LOS  NLOS  O - to - I  

   LOS O - to - I  NLOS O - to I  

ZoD spread  ( σ ZSD )  log 10 ([  ])   ZSD  max[ - 0.5,  - 2.1( d 2D /1000)+  +0.75]  max[ - 0.5,  - 2.1( d 2D /1000)  +0.9]  max[ - 0.5,  - 2.1( d 2D /1000) - 0.01 ( h UT  -   1.5)+0.75]  max[ - 0.5,  - 2.1( d 2D /1000) - 0.01( h UT  -   1.5)+0.9]  

 ZSD  0.40  0.49  0.40  0.49  

  Table  2 : Elevation parameters for 3D - UMi  

Scenarios 3D - UMi  

LOS  NLOS  O - to - I  

   LOS O - to - I  NLOS O - to I  

ZoD spread (σZSD) log10([])  ZSD  max[ - 0.5,  - 2.1( d 2D /1000)+0.01*| 1.5 -   10|+0.75]  max[ - 0.5,  - 2.1( d 2D /1000)  +0.9]  max[ - 0.5,  - 2.1( d 2D /1000)+0.01*| h UT  -   h BS |+0.75]  max[ - 0.5,  - 2.1( d 2D /1000)+0.01*max( h UT  -   h BS ,0)+0.9]  

 ZSD  0.4  0.6  0.4  0.6  

 


R1-135951
WF on UE orientation and UE antenna pattern in 3D-channel
LG Electronics, Fraunhofer, Elektrobit, ETRI, Anite, KDDI
Email discussion till 11/29 – Jonghyun (LGE).
R1-136011
WF on ZOD offset and ZOD generation
NSN, Nokia, Samsung, CMCC
Agreement:
The proposal in R1-136011 is agreed as a working assumption except the following:

· 
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· offset,ZOD=0 for W for all cases
· Equation (3) and Tables 2/3

· Equation (3)/Tables 2/3 as a baseline for calibration/baseline simulations only (there are concerns about them). Email discussion to conclude issues related to equation (3) and Tables 2/3 till 11/29 – Bishwarup (NSN) - (alternative proposals to be provided 11/22 in order to conclude the issues. If no alternative proposals, Equation (3) and Tables 2/3 will be agreed as working assumption).
R1-136026
Some Remaining Details for 3D channel modelling
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Samsung, LG Electronics,  Huawei, Hisilicon, NSN, Nokia

Agreement:

· Proposals in slides 2, 3, and 4 R1-136026 are agreed
· Proposals in slide 5 are as a working assumption with the following change:

· Assuming that generated ZoD and ZoA in Step 7 have been wrapped within [0, 360]
· Note: the proposals in R1-136026 are generally for simplicity. Vertical autocorrelation distance of 3m discussed in slide 4 is for simplicity due to lack of measurement results, and with this, there is no correlation between different floors, although it may not represent the reality.

6.2.7.2. Remaining simulation assumptions for channel model calibration / baseline 
Calibration/Baseline Simulation Assumptions

R1-135039
Simulation assumptions for baseline performance evaluation
Huawei, HiSilicon

R1-135085
Discussion on simulation assumptions for calibration
CATT
Section 3 only
R1-135111
On baseline simulation assumption for 3D beamforming
Intel Corporation

R1-135215
Assumptions for baseline simulations
Samsung, CHTTL

R1-135284
Discussion on large scale parameters generation
China Telecom

R1-135409
Remaining Simulation Assumptions for 3D Channel Model Calibration
Hitachi Ltd. 

R1-135476
Phase 2 simulation assumptions for evaluating the baseline performance
LG Electronics

R1-135550
Shadow fading modeling for microcell scenario based on a measurement campaign
Orange
R1-135589
Remaining simulation assumptions for channel model calibration/baseline
NSN, Nokia
R1-136018
WF on simulation assumptions of baseline performance simulation 
Huawei, HiSilicon, CATR, CATT, CMCC, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, InterDigital, Intel, Samsung, LGE, KDDI
Agreements:
For both UMa and UMi:

· Antenna configuration

· 4 horizontal antenna ports at BS, cross-polarization, antenna spacing  0.5λ 

· 2 receive antennas at UE, cross-polarization

· Transmission scheme 

· TM10
· Where the ideal interference is from PDSCH, which can be measured by IMR. A single CSI process is assumed. 

· SU-MIMO with rank adaption

· CRS port 0 is used for RSRP computation for UE attachment

· Output of baseline performance simulation 
· Performance of the transmission scheme under 3D channel model 

· UE distribution follows TR36.873

· K=M=10,N=2 , the complex weight factor for vertical element  is defined in TR36.873

· Evaluation metrics:  cell average spectrum efficiency, 5th percentile cell edge spectrum efficiency

· Note: This does not imply that this antenna configuration (N=2,M=10) is prioritized over others in future SIs.
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Carrier Frequency 2GHz

Duplex FDD

Network synchronization Synchronized

System Bandwidth 10MHz (50RBs) 

Number of UEs per cell 10

UE Speed 3km/h

Traffic model Full buffer

Scheduler PF

Receiver

Ideal channel estimation

Ideal interference modeling

MMSE-IRC receiver

Hybrid ARQ Maximum 4 transmissions

Feedback 

PUSCH 3-1

CQI and PMI reporting triggered per 5ms

Feedback delay is 5 ms

Rel-8 4Tx codebook

Overhead

3 symbols for DL CCHs, 4 CRS ports and DM-RS 

with 12 REs per PRB

Simulation assumptions


UE Attachment
R1-135085
Discussion on simulation assumptions for calibration
CATT
Section 2 only
R1-135172
UE Attachment Modelling for Phase 2 Calibration 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell

R1-135313
Discussion on RSRP modeling
Qualcomm Inc.

R1-135549
Initial results for 3D Channel Model Phase 2 and different UE attachment options
Orange

R1-135603
Remaining Issues on UE Attachment for 3D Channel Model Calibration
InterDigital
Withdrawn

R1-135766
On RSRP determination for UE to node association
Ericsson
R1-135952
WF on RSRP calculation formula
LG Electronics, CATR, Huawei, HiSilicon, Ericsson, Qualcomm
R1-136000
WF on RSRP calculation formula
LG Electronics, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Broadcom, CATR, CATT, Fraunhofer IIS, Hitachi, Huawei, HiSilicon, InterDigital, Ericsson, NEC, Qualcomm
Agreement: 
· R1-136000 is agreed with the clarification that TXpower is CRS transmitted power per RE
6.2.7.3. Initial calibration results
Phase-1 Calibration

R1-135949
Summary of Phase-1 calibration results according to [74bis-12] email discussion
NSN, Nokia
Revision of R1-135590
R1-135040
Initial calibration results of 3D channel modeling
Huawei, HiSilicon

R1-135086
Phase I calibration results for 3D channel modeling
CATT

R1-135112
Phase one calibration results for 3D channel model
Intel Corporation

R1-135139
Initial calibration results for 3D channel modeling
Fujitsu

R1-135216
Phase-1 calibration results for 3D channel model
Samsung

R1-135314
Initial calibration of channel models for elevation beamforming and FD-MIMO
Qualcomm Inc.

R1-135408
Initial Calibration Results for 3D Channel Modeling
Hitachi Ltd. 

R1-135477
Initial results for phase-1 calibration
LG Electronics

R1-135519
Phase 1 Calibration Results for 3D-Channel Model
NTT DOCOMO

R1-135678
3D Channel Model Phase 1 Calibration Results
Motorola Mobility

R1-135767
Initial calibration results for 3D channel model
Ericsson
Section 4 only

Email discussion till 11/29 to conclude one of the following two alternatives – George (Ericsson):
· Alt 1: geographical distance based wrapping

· Alt 2: radio distance base wrapping

R1-135811
Phase 1 Calibration Results for 3D Channel Model 
CHTTL
Phase-2 Calibration

R1-135087
Initial calibration results for 3D fast fading channel modeling
CATT

R1-135173
Initial results of 3D MIMO Phase 2 Calibration  
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Withdrawn
R1-135265
Phase-2 calibration results for fast fading parameters
NEC

R1-135520
Initial Phase 2 Calibration Results for 3D-Channel Model
NTT DOCOMO

R1-135526
Initial phase 2 calibration results of 3D channel model
ZTE

R1-135549
Initial results for 3D Channel Model Phase 2 and different UE attachment options
Orange

R1-135604
Phase 2 Calibration Results for 3D Channel Model
InterDigital

R1-135636
Initial fast fading calibration results
CMCC

R1-135812
Phase 2 Calibration Results for 3D Channel Model 
CHTTL
Conclusion:

· Phase-1 and phase-2 calibration results to be updated by taking into the account decisions made in this meeting (including additional agreements via email discussion) – PoC Bishwarup (NSN)
6.2.7.4. Details of 3D UMa with one high rise per sector with 300m ISD
R1-135174
Proposals for 3D UMa scenario with one high rise building per sector 
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent

R1-135217
Details of 3D UMa with one high rise per sector with 300m ISD
Samsung, CHTTL

R1-135315
Views on 3D UMa high-rise macro cell scenario
Qualcomm Inc.

R1-135841
Modeling of large scale parameters in high rise scenario
Huawei, HiSilicon
Revision of R1-135384
R1-135407
Details of 3D UMa with one high rise per sector
Hitachi Ltd. 

R1-135449
Views on Fast Fading Modeling in the  3D-UMa-with-one-high-rise-per-sector-with-300m-ISD Scenario
KDDI

R1-135478
Discussion on 3D UMa with one high rise per sector with 300m ISD
LG Electronics

R1-135527
Discussion on channel model for high rise scenario
ZTE

R1-135541
Observations on Large Scale Parameter Models for 3D System Simulation
Broadcom Corporation

R1-135637
Details of high rise channel modeling impacts
CMCC

R1-135706
O2I channel measurement results on elevation related parameters
CMCC

R1-135768
Considerations on the 3D UMa with one high rise per sector with 300m ISD Scenario
Ericsson
R1-136015
WF on High-Rise Scenario
CMCC, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Broadcom, CATR, CATT, CHTTL, Huawei, HiSilicon, KDDI, Qualcomm, Samsung, ZTE
Agreement:
· Observation:
· Scenario description
· One high-rise per sector with 300m ISD
· It is important to model high rise UEs within buildings to ensure consistency with the proposed scenario
· Proposal: High-Rise buildings are modeled in system level evaluation:
· UEs in high-rises are dropped within 25m radius of the position of their respective high rise, elevation as already agreed
· Note: clustered UE dropping is already performed in heterogeneous deployment scenario Config 4b as well as Small cell scenarios 1, 2a, 2b
· Slide 4 in R1-136015 provides examples of alternatives for the respective issues. Companies are encouraged to further study the alternatives on slide 4. Other alternatives are not precluded.  
· Email discussion to study alternatives for each respective issue until 1/17/2014, targeting convergence of views – Hui (CMCC)

6.2.7.5. Other

R1-135218
Discussion on elevation beamforming and FD-MIMO
Samsung, CHTTL

Table 1: Elevation parameters for 3D UMa

		Scenarios

		3D-UMa



		

		LOS

		NLOS

		O-to-I



		

		

		

		

		LOS O-to-I

		NLOS O-to I



		ZoD spread (σZSD) log10([])

		ZSD

		max[-0.5, -2.1(d2D/1000)+ +0.75]

		max[-0.5, -2.1(d2D/1000) +0.9]

		max[-0.5, -2.1(d2D/1000)-0.01 (hUT - 1.5)+0.75]

		max[-0.5, -2.1(d2D/1000)-0.01(hUT - 1.5)+0.9]



		

		ZSD

		0.40

		0.49

		0.40

		0.49







Table 2: Elevation parameters for 3D-UMi

		Scenarios

		3D-UMi



		

		LOS

		NLOS

		O-to-I



		

		

		

		

		LOS O-to-I

		NLOS O-to I



		ZoD spread (σZSD) log10([])

		ZSD

		max[-0.5, -2.1(d2D/1000)+0.01*|1.5- 10|+0.75]

		max[-0.5, -2.1(d2D/1000) +0.9]

		max[-0.5, -2.1(d2D/1000)+0.01*|hUT - hBS|+0.75]

		max[-0.5, -2.1(d2D/1000)+0.01*max(hUT - hBS,0)+0.9]



		

		ZSD

		0.4

		0.6

		0.4

		0.6
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