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1 Introduction
In the RAN1#74 and the email discussion afterwards, two simulation cases were suggested for the tentative goal of the calibration and the baseline performance as the second phase calibration [1]: 

–      (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.
 Also, different methods on UE attachment modelling for RSRP calculation are proposed in the email thread [74-09]: 

· Based on LOS direction only

· Based on mean angles

· Based on angle of all clusters

· Based on angle of all rays of all clusters (R1-133967)

· Based on channel realizations H

with the goal of agreeing on a single described way in TR of performing UE attachment modelling that also makes it clear how to handle antenna virtualization of CRS.  Note the CRS virtualization is already clear for Case 2 with 1-1 port-to-element mapping, and is desired to be clarified for Case 3. Note that CRS virtualization may be described by the use of complex weights.
In this contribution, we will discuss the details of simulation process, especially for Case 3. Based on these simulation assumptions, we show our comparison results among the different UE attachment modelling methods. In the meantime, we will provide our views for the purpose of the evaluation of Case 2 and Case3 [2] and our suggestions on RSRP modelling. Other simulation assumption will be given in the Appendix.
2 Discussion 
In RAN1#74 meeting, both Case 2 and Case 3 were introduced for evaluation assumptions in the second phase calibration for 3D channel modelling, where Case 2 is with 1-1 port-to-element mapping and Case3 is with 1-10 port-to-element mapping in the vertical domain.
Case 2

Generally speaking, there is no CRS virtualization problem for Case 2 since one can directly simulate RSRP based on one element pattern. That means antenna gain for RSRP calculation should base on the element-pattern as in Table 1.
Table 1 Element pattern

	Horizontal Radiation Pattern
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	Side Lobe lower level
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	3D element Pattern
	
[image: image6.wmf](

)

(

)

(

)

{

}

,max,,

,min,

EEEHEVm

AGAAA

jqjq

éù

=--+

ëû



	Element Gain
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Since the half power beam-width of element vertical radiation pattern is relatively wide (65゜) but the elevation angle spread and median of EoD are both small, The single elevation angle between BS and UE can be used to model RSRP like what we did in the previous 2D simulation. In Table 2, we provide the system level simulation results which compare the four RSRP models. Because the wide half power beam-width of element radiation pattern and the small median EoD offset from LoS direction as mentioned before, we can observe that the difference between the four RSRP modeling methods are really marginal for cell average spectrum efficiency. However, the UE attachment based on all rays and all clusters can provide the best performance for edge users since the two methods can provide more accurate cell-selection.
Observation1: The four RSRP modeles have marginal difference for cell average spectrum efficiency, but the models based on all rays or all clusters can provide the better performance for edge users in Case 2.

Table 2 Performance results for Case 2 based on different RSRP models
	RSRP modeling based on
	Cell average spectrum efficiency
	5% user spectrum efficiency

	 LoS direction
	1.59911
	0.036589

	Mean angle
	1.60036
	0.037507

	Angles of all rays
	1.6098
	0.0427

	Angels of all clusters
	1.6097
	0.0431


In addition, we don’t think it can be for baseline performance since Case 2 is not a practical configuration.
Proposal 1: Case 2 should be conducted for the purpose of calibration on fast fading.
Case 3
In Case 3 where M vertical elements map to one antenna port [2], the channel generation can use the port-based instance instead of the element-based instance for the sake of down-sizing the channel matrix so as to speed up the simulation [3]. The channel generation for port p can be written as:
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where
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should be derived from the element pattern AE (see. Table 1).
The antenna port gain of Case 3 which composed of 10 vertical elements, comprise the element pattern and the weighting factor compensation as [4]
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Since the last part may be led to very deep fading, we suggest to limit the lower 3D antenna pattern as [5]:
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where Am = -30dB as in Table 1.
According to these assumptions, we can draw the field pattern with 12 degree down tilt in Figure 1.
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Figure 1 Composite antenna field pattern with 10 vertical element for 12゜down-tilt

As observed from Figure 1, the vertical beam width is much narrower than that of K=1. If CRS is virtualized to a composite antenna port which have no broad coverage in vertical domain, the single angle only including LoS direction or mean of elevation may not be the ideal choice when calculating the RSRP. The reason is that even antenna gain for LoS angle is in deep fading, other cluster can take large antenna gain with an offset from LoS angle, i.e. LoS angle can not always represent the direction which have maximum power. Therefore, LoS or mean angle in the narrow beam scenario will sometimes lead to the wrong cell selection, especially for the cell edge users.
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As a result, if CRS is virtualized to an antenna port as in Case 3, all paths should be considered for a given link between a UE and a transmission point, in modeling the RSRP needed for UE attachment as suggested [6].
                                                                                              (4)
where 
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 should be the linear value of AA in the equation (3).
At this moment, the second phase calibration is our main target. Companies need an identical simulation modelling. So we suggest

Proposal 2: The simulation details as we described in equation (1-4) should be specified for the purpose of the calibration.
Table 3 Performance results for Case 3 based on different RSRP models

	Antenna pattern based on
	RSRP modeling based on
	Cell average spectrum efficiency
	5% user spectrum efficiency

	Antenna port pattern
	LoS direction
	1.49996
	0.0099035

	
	Mean angle
	1.47649
	0.0089237

	
	Angles of all rays
	1.67511
	0.043603

	
	Angles of all clusters
	1.66123
	0.042414


As show in Table 3, the UE attachment based on all rays or all clusters, which are discussed in the RAN1#74 email reflecter [74-09], can provide better performance since the method can provided more accurate cell selection, especially for cell edge user. From our simulation results, the UE attachment based on all rays and all clusters have marginal difference. 
Observation 2: The UE attachment based on all rays and all clusters which have marginal difference, can provide better performance results for Case 3.

Because the antenna configuration(10 elements in vertical domain with 0.5 lambda space) can formed about 10 degree HPBW which is similar as the conventional vertical antenna beam pattern in TR 36.814 that specifies HPBW of 10 degrees is already widely-accepted. Meanwhile, this antenna configuration is genenally a practical case adopted by RAN4. Therefore, we propose that
Proposal 3: Case 3 should be simulated for the purpose of both calibration and baseline performance.
3 Conclusion

In this contribution, we discussed the details of simulation process, especially for Case 3.  Based on these simulation details, we provided our observation from the simulation results of comparison of the different UE attachment model.
Observation1: The four RSRP modeles have marginal difference for cell average spectrum efficiency, but the models based on all rays or all clusters can provide the best performance for edge users in Case 2.

Observation 2: The UE attachment based on all rays and all clusters which have marginal difference, can provide better performance results for Case 3.
Meanwhile, we provided our views as:
Proposal 1: Case 2 should be conducted for the purpose of calibration on fast fading.
Proposal 2: The simulation details as we described in equation (1-4) should be specified for the purpose of the calibration.
Proposal 3: Case 3 should be simulated for the purpose of both calibration and baseline performance.
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5 Appendix 

Table 1: Simulation assumption
	Scenario
	3D UMa

	Channel parameters
	Small scale parameters based on [7],
Others based on which have been approved in previous meetings.

	Antenna
	co-polarized , ULA

	3D TX antennas
	Planar Array: Vertical x Horizontal antenna elements (VxH): 

2x2 for Case 2

2x10 for Case 3

	UE RX antennas
	2 

	Channel Bandwidth
	10MHz

	No. of Max scheduled users per cell per  subband
	1 (SU-MIMO)

	Network topology
	19 BSs, 3 cells per BS, wrap around

	No. of Users per sector
	10 

	Traffic Model
	Full Buffer

	Antenna space
	Both 0.5
[image: image20.wmf]l

for horizontal and vertical domain

	Scheduling scheme
	PF








� EMBED Equation.3  ���





� EMBED Equation.3  ���









[image: image22.wmf](

)

(

)

å

å

=

=

=

N

n

M

m

AoA

m

n

EoA

m

n

RX

AoD

m

n

EoD

m

n

TX

m

n

G

G

P

n

AntennaGai

1

1

,

,

,

,

,

,

,

,

,

,

,

j

q

j

q

[image: image23.wmf](

)

)

cos

1

2

exp(

1

1

etilt

v

m

d

m

j

K

w

q

pl

-

=

-

_1415553518.unknown

_1440498349.unknown

_1440571761.unknown

_1440573372.unknown

_1440575593.unknown

_1440588671.unknown

_1440571809.unknown

_1440570418.unknown

_1440571644.unknown

_1429520093.unknown

_1429520096.unknown

_1429520097.unknown

_1440487993.unknown

_1429520094.unknown

_1424673062.unknown

_1429520090.unknown

_1415553516.unknown

_1415553517.unknown

_1415553491.unknown

_1415553515.unknown

_1415553451.unknown

