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1
Introduction
In e-mail discussion [74-09], UE attachment modelling was discussed for 3D channel model calibration since the performance result may vary according to the UE attachment method. As an outcome, followings are agreed:
Conclusion on R1-133967:

Companies are encouraged to bring comparison results among different methods on UE attachment modeling, e.g.,

•       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 evaluate alternatives of the UE attachment method in order to select a single UE attachement method which provides more realistic performance with reasonable simulation complexity.
2
UE Attachment Methods
So far, antenna gain of LOS direction has been only used as the antenna gain as a part of RSRP measurement and this RSRP measurement has been used for UE attachment. It is a simplest method for UE attachment and well approximated for LOS UE since the dominant antenna gain for LOS UE is highly likely in LOS direction. However, this appoximiation may result in errorneous cell selection from NLOS UEs due to unrealistic RSRP measurement. From the email discussion [74-09], five alternatives have been identified as a UE attachment method as following:

· Alt-1: LOS direction only
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with complex weight vector if K>1.
· Alt-2: Mean angles of all clusters
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· Alt-3: Angle of all clusters
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where 
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· Alt-4: Angle of all rays of all clusters


[image: image9.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

,

where 
[image: image10.wmf]M

P

P

n

m

n

=

,

is power of ray m within cluster n
· Alt-5: Channel realization H

CRS antenna virtualization is used with fixed downtilt beam angle 120 degree (one CRS port)

Among the alternatives, the Alt-5 may be the most realistic way to perform the UE attachment since the channel gain calculation use actual channel coefficients. On the other hand, RSRP calculation in Alt-5 requires much higher computation complexity than the other alternatives. Therefore, as long as the other alternatives show a similar UE attachment property with Alt-5, the simpler UE attachment method need to be selected in order to minimize the simulation complexity while keeping realistic UE attachment.
Proposal-1: a single alternative which provides a similar UE attachment property with Alt-5 while requiring minimum complexity for simulation. 
3
Simulation Results
The five alternatives are simulated with K=M=10 case and the fixed downtilt angle 120 degree. The coupling loss and geomegry characteristics for the alternatives are evaluated through system level simulation. Other details of simulation assumptions are listed in the Table 1 in Appendix.
Figures 1 and 2 show the coupling loss and geometry of UE attachment alternatives in UMa scenario. As seen in the figures, the Alt-1 shows a significant gap with Alt-5 in geometry due to its approximation of LOS angle only even for NLOS UEs. In addition, the Alt-3 and Alt-4 are quite on top of each other in both coupling loss and geometry. It is also observed that the Alt-2 shows larger gap with Alt-5 as compared with Alt-3 and Alt-4 especially in coupling loss shown in the Figure 1.
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Figure 1. Coupling loss according to UE attachment alternative in UMa
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Figure 2. Geometry according to UE attachment alternative in UMa

From the figures 3 and 4, the similar tendency can be observed as in figures 1 and 2 except that larger gap is shown between Alt-2, 3, 4 and Alt-5 in geometry. 
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Figure 3. Coupling loss according to UE attachment alternative in UMi
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Figure 4. Geometry according to UE attachment alternative in UMi
Observation: the Alt-1 shows largest gap with Alt-5 as compared with the other alternatives. In addition, Alt-3 and Alt-4 shows quite similar properties in both coupling loss and geometry irrespective of the scenario. Given the simulation complexity of Alt-4 is higher than Alt-3, there is no reason to use Alt-4 if Alt-3 and Alt-4 are acceptable in term of accuracy. Since the Alt-5 requires too high computational compexity and Alt-3 seems to provide appropriate level of accuracy of UE attachement, the Alt-3 seems to be reasonable as the UE attachment method for 3D channel model calibration.
Proposal-2: adopt Alt-3 as the UE attachment method for 3D channel model calibration.
4
Summary
In this contribution, we evaluated the five UE attachment alternatives in terms of coupling loss and geometry in UMa and UMi scenarios. From the discussions and observation of the simulation results, we propose followings:
Proposal-1: a single alternative which provides a similar UE attachment property with Alt-5 while requiring minimum complexity for simulation. 

Proposal-2: adopt Alt-3 as the UE attachment method for future 3D channel model calibration.
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Appendix
Table 1: Simulation assumptions

	Parameter
	Value

	Layout
	Hexagonal grid, 7 micro sites,3 sectors per site, 10 UEs / sector 

	Deployment scenario
	UMa and UMi 

	UE dropping 
and height model
	UEs are uniformly distributed in the cell.  
The UE antenna height is modeled as hUE = 3(nfl – 1) + 1.5 m.
· For outdoor UEs, nfl = 1; 
· For indoor UEs, nfl is drawn from a uniformly distributed integer [1,…X],  in where X is the number of floors. X is uniformly distributed between [4, 8]

	 UE fraction
	80% indoor UEs and 20% outdoor UEs

	LOS probability for 3D-UMa
	Updated UMa LoS probability :
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	Breakpoint for 3D-UMa
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	PL for 3D-UMa and UMi
	For Indoor UEs    
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Where  PLtw = 20 dB

            PLin = 0.5 din, where din = Uniform(0, min(25, d)).

             PLb is determined according to below methods 

· PLb for LOS

reuse the ITU LOS PL_formula  (with the new UE height)

· PLb for NLOS 


[image: image21.wmf]/_/

max(PL(d,h),PL(d,h))

bUMaUMiNLoSUTITUUMaUMiLoSUT

PL

--

=

 


[image: image22.wmf]___

PL(d,h)PL(d,h1.5)(h1.5)

UMaNLoSUTITUUMaNLoSUTUT

a

==--



[image: image23.wmf]_/_

PL(d,h1.5)

ITUUMaUMiNLoSUT

=

 is computed based on ITU NLoS PL formula with UE height at 1.5m; 
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	Fixed downtilt BF 
weights 
	
[image: image25.wmf](

)

(

)

1

exp21cos,1,2,

v

netilt

d

innN

N

wpq

l

æö

=××-××=

ç÷

èø

K

,

[image: image26.wmf]N

 is the number of antenna elements in one column 

	 Downtilt angle  
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