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1. Introduction

In the email discussion [75-11] on UE orientation and UE antenna pattern for 3D-channel, three proposals were discussed, and proposal 1 is agreed and captured in the TR [1]:

Agreement on Proposal 1:  UE array orientation is defined by three angles ΩUT, (UT bearing angle), ΩUT, (UT downtilt angle) and ΩUT, (UT slant angle).  Note a similar text for the BS side can be described in the TR as well.
Using the agreed UE orientation parameters, proposals 2 and 3 were further discussed and the following working assumptions are made:
Working assumption on Proposal 2:  For distributions on UE orientation angles, take Option 1 to be used for calibration and baseline performance evaluations, and continue discussion whether to include Option 2 in the TR.

-       Option 1:  ΩUT, uniformly distributed on [0,360] degree, ΩUT, = 90 degree, ΩUT, = 0 degree

-       Option 2:  ΩUT, uniformly distributed on [0,360] degree, ΩUT, = arccos(X) with X ~ U[-1,1], ΩUT, uniformly distributed on [0,360] degree
In this contribution, the above option 1 is referred to as ‘azimuth uniform’, and option 2 is referred to as ‘spherical uniform’ for convenience.
Working assumption on Proposal 3:  For UE antenna gain pattern in local coordinate systems, take Option 1 to be used for calibration and baseline performance evaluations, and continue discussion whether to include Option 2 in the TR.

-       Option 1:  Isotropic antenna gain pattern A’(θ’,ф’) = 1

-       Option 2:  Dipole antenna gain pattern A’(θ’,ф’) = D(cos((π/2)cosθ’)/sinθ’)2 with D=1.63
In this contribution, the above option 1 is referred to as ‘isotropic’, and option 2 is referred to as ‘dipole’ for convenience.
Using these notations, we discuss the identified open issues on how to capture such options in the TR, with providing some evaluation results for comparison between possible combinations of the above options.
2. Discussion
We first evaluate coupling loss and geometry differences as shown in Figures 1 and 2. In Table A-1 in Annex A, detailed evaluation assumptions we applied are given.
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Figure 1. Coupling loss comparisons among different UE-side assumptions
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Figure 2. Geometry comparisons among different UE-side assumptions
As observed in the figures, some performance differences between ‘isotropic’ and ‘dipole’ assumptions for the UE antenna gain pattern are found in the coupling loss and geometry curves under ‘azimuth uniform’ assumption. When we applied the assumption of ‘spherical uniform’, however, the differences in coupling loss and geometry performance between ‘isotropic’ and ‘dipole’ seem to be much lowered than the results under the ‘azimuth uniform’ assumption case. This means the effect of ‘dipole’ antenna gain assumption seems to be averaged out by the ‘spherical uniform’ distributions of UE orientation in an average sense, based on the current antenna configurations and simulation assumptions adopted in this study item.

Since it cannot be assured which assumptions on UE-side orientation and antenna pattern are technically right and meaningful to be considered, the 3D-channel model TR is desired to be in a general form (not to stick to one specific assumption) and needs to clearly cover future potential variations on such specific assumptions per evaluation scenario. Keeping in mind that the assumptions of ‘azimuth uniform’ and ‘isotropic’ are just chosen for calibration and baseline result comparisons in this study item, the following possible conclusions with clarifications can be considered to be made in this meeting.
Proposal 1: Working assumptions made in email discussion [75-11] is confirmed with following clarifications:
For distributions on UE orientation angles, ΩUT, uniformly distributed on [0,360] degree, ΩUT, = 90 degree, ΩUT, = 0 degree are used for calibration and baseline performance evaluations, and take a note in the TR that 

· other UE orientation angle distributions can be applied in the channel model for future evaluation scenarios, e.g., ΩUT, uniformly distributed on [0,360] degree, ΩUT, = arccos(X) with X ~ U[-1,1], ΩUT, uniformly distributed on [0,360] degree.
For UE antenna gain pattern in local coordinate systems, isotropic antenna gain pattern A’(θ’,ф’) = 1 is used for calibration and baseline performance evaluations, and take a note in the TR that 

· other UE antenna gain pattern can be applied in the channel model for future evaluation scenarios, e.g., Dipole antenna gain pattern A’(θ’,ф’) = D(cos((π/2)cosθ’)/sinθ’)2 with D=1.63.
Throughput evaluation results are further provided as in Tables 1, where the trend in performance differences is shown to be similar to that for coupling loss and geometry performance. Detailed evaluation assumptions we applied are given in Table A-2 in Annex A.
Table 1: 5% and average UE throughput in UMa case for 3D-channel model

	
	5% UE Throughput (bps/Hz)
	Average sector Throughput (bps/Hz)

	‘isotropic’,
‘azimuth uniform’
	0.0590 (100%)
	2.0630 (100%)

	‘dipole’, 
‘azimuth uniform’
	0.0604 (102.4%)
	2.1395 (103.7%)

	 ‘isotropic’
‘spherical uniform’
	0.0583 (98.81%)
	2.0899 (101.3%)

	‘dipole’, 
‘spherical uniform’ 
	0.0586 (99.32%)
	2.0984 (101.7%)


3. Conclusion
In this contribution, UE-side assumptions on orientation and antenna pattern are discussed, and further evaluation results are provided. The following proposal is given based on the discussions:
Proposal 1: Working assumptions made in email discussion [75-11] is confirmed with following clarifications:
For distributions on UE orientation angles, ΩUT, uniformly distributed on [0,360] degree, ΩUT, = 90 degree, ΩUT, = 0 degree are used for calibration and baseline performance evaluations, and take a note in the TR that 

· other UE orientation angle distributions can be applied in the channel model for future evaluation scenarios, e.g., ΩUT, uniformly distributed on [0,360] degree, ΩUT, = arccos(X) with X ~ U[-1,1], ΩUT, uniformly distributed on [0,360] degree.
For UE antenna gain pattern in local coordinate systems, isotropic antenna gain pattern A’(θ’,ф’) = 1 is used for calibration and baseline performance evaluations, and take a note in the TR that 

· other UE antenna gain pattern can be applied in the channel model for future evaluation scenarios, e.g., Dipole antenna gain pattern A’(θ’,ф’) = D(cos((π/2)cosθ’)/sinθ’)2 with D=1.63.
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Annex A: Simulation assumptions
Table A-1. Assumptions for Figures 1 and 2
	Scenario
	3D-UMa

	BS antenna configurations
	K=M=10, X-pol (+/-45), 0.5λ vertical antenna spacing, θetilt = 12 degrees

	MS antenna configurations
	2 Rx X-pol (+/-45)  

	Handover margin (for calibration)
	0dB

	UE attachment
	Based on RSRP (formula) from CRS port 0

	Wrapping method
	Geographical distance based 

	Metrics
	1) Coupling loss 

	
	2) Geometry 


Table A-2. Assumptions for Tables 1

	Scenario
	3D-UMa

	BS antenna configurations 
	K=M=10, N=2, X-pol (+/-45), 0.5λ H/V, θetilt = 12 degrees 

	MS antenna configurations 
	2 Rx X-pol (0/+90) 

	System bandwidth 
	10MHz (50RBs) 

	UE attachment 
	Based on RSRP (formula) from CRS port 0 

	Carrier Frequency 
	2GHz 

	Duplex
	FDD

	Network synchronization
	Synchronized

	Number of UEs per cell
	10

	UE distribution 
	Follows 36.873 3D-UMa 

	UE speed
	3km/h

	Polarized antenna modeling 
	R1-136021 (yellow part) 

	Traffic model 
	Full buffer

	Scheduler 
	PF, 1 UE per TTI allocation 

	Receiver 
	Ideal channel estimation 

	
	Ideal interference modeling 

	
	MMSE-IRC receiver 

	Interference model 
	Ideal interference from PDSCH which can be measured from IMR

	Hybrid ARQ 
	Maximum 4 transmissions 

	Feedback 
	PUSCH 3-1 

	
	CQI, PMI and RI 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 

	Transmission scheme
	TM10, single CSI process, SU-MIMO with rank adaptation

	Interference model
	Ideal interference from PDSCH, can be measured from IMR

	Wrapping method
	Geographical distance based 

	Handover margin
	0 dB 

	Metrics
	Cell average SE

	
	5% cell-edge SE
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