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1.    Introduction
At RAN #1 74 meeting, the remaining issues about large scale 3D channel parameters were agreed upon [1, 2 , 4]. These mostly related to the LOS probability, effective environment height and NLOS path loss determinations for both 3D UMa and 3D UMi. Before further evaluations are performed to capture the fast fading characteristics of the 3D channel model, phase one calibrations using the agreed large scale parameters are required. This is the motivation of this contribution. Thus in this contribution, the phase one calibration results of 3D channel model are presented both for 3D-UMa and 3D-UMi with different antenna port to element mapping (i.e., K=1 and K=M=10) are provided. The distributions of the LoS EoD angles are also provided that give insights to the directivity of the antennas. 
2.  Phase 1 Calibration Results for 3D-UMa and 3D-UMi 
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Figure 1 shows the coupling loss and geometry for the 3D-UMa scenarios for K = 1 and K = 10. K=10 is expected to provides a higher received power due to the increased directivity and this is seen in the figure. What is more apparent is the increase in geometry values. This is because the increased directivity of a base station antenna also reduces the interference to UEs that are not connected to it.
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Figure 2 shows the corresponding coupling loss and geometry values for the 3D-UMi scenarios for K = 1 and K = 10. It is seen that K=10 actually leads to more UEs in the low received power regime. This is because the value of electronic tilt (assumed to be 102) is not optimized for the improving received power for UMi. This can also be inferred from Figure 3 that plots the distribution of the LoS EoDs for UMa and UMi. As seen from the figure for UMi, the majority of the UEs have EoD cantered around 90 degrees for which a downtilt of 102 is not optimal. Another way to interpret the results is that because of a lower base station height (10 m instead of 25 for UMa) implies that the same value of downtilt will not provide adequate received power for UEs who are located above the ground. The geometry values still improve leading to the directional nature of interference. 
[image: image9.emf]90 95 100 105 110 115 120 125

0

10

20

30

40

50

60

70

80

90

100

LoS EoD

CDF (percentage)

 

 

3D UMa K = 10

3D UMa K = 1

[image: image10.emf]40 50 60 70 80 90 100 110 120 130 140

0

10

20

30

40

50

60

70

80

90

100

LoS EoD

CDF (percentage)

 

 

3D UMi K = 10

3D UMi K = 1


Finally Figure 3 plots the CDF of the LoS EoD values for UMa and UMi. It is seen that marginal higher values are obtained for K=10 (esp. for UMa). The intuitive explanation is that higher values of K, make the base station antenna response more directive (centered around the tilt) and consequently the base station is more likely to serve UEs for whom the EoD angle is close to the tilt (i.e. UEs whose LoS EoDs are far away from the tilt have lesser chance of associating with the base station). Since the default tilt is 90 and for K =10 it is 102, higher values of EoD are likely for the latter. 
We summarize our evaluations in the observation and proposal,

Observation 1: For UMi, using K = 10 and a corresponding downtilt value of 102 degrees leads to more UEs in the lower coupling loss regime than K = 1. 

Proposal 1: Optimization of downtilt angles should be done separately for UMa and UMi deployments. 
3.
Conclusion
In this contribution, we have presented the phase one calibration results for 3D-UMa 3D-UMi for K = 1 and K =10. We summarize our evaluations in the observation and proposal,

Observation 1: For UMi, using K = 10 and a corresponding downtilt value of 102 degrees leads to more UEs in the lower coupling loss regime than K = 1. 

Proposal 1: Optimization of downtilt angles should be done separately for UMa and UMi deployments. 

References
[1] Chairman’s Notes, 3GPP TSG RAN WG1 Meeting #74, Barcelona, Spain, 19th-23rd August, 2013.
[2] R1-133880, “WF on PL for 3D Channel Modeling”, Samsung, CATT, CMCC, Motorola Mobiloity, NSN, Nokia, Broadcom, Interdigital, LG electronics, 3GPP TSG RAN WG1 Meeting #74, Barcelona, Spain, 19th-23rd August, 2013.
[3] R1-133966, “Evaluation assumptions for the second phase calibration in 3D-channel modeling”, LG Electronics, NTT DOCOMO, Samsung, ZTE, ETRI, 3GPP TSG RAN WG1 Meeting #74, Barcelona, Spain, 19th-23rd August, 2013.
[4] 3GPP TR 36.873, “Study on 3D channel model for LTE”, (Release 12) September, 2013
[5] D5.3: WINNER+ Final Channel Models, CELTIC / CP5-026 Available online at: http://projects.celtic-initiative.org/winner+/WINNER+%20Deliverables/D5.3_v1.0.pdf
Assumptions

Table 1: Agreement on pathloss and antenna modelling for phase 1 calibration

	
	UMa
	UMi

	LoS probability
	PLOS = (min(18/d2D,1)(1-exp(-d2D/63))+exp(-d2D/63)) (1+C(d2D, hUT))
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Indoor users:

Use d2D-out in the formula above instead of d2D

	Outdoor users:

PLOS = min(18/d2D,1)(1-exp(-d2D/36))+exp(-d2D/36)

Indoor users:

Use d2D-out in the formula above instead of d2D



	Environment Height
	hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5))
	HE = 1 m (same as ITU model )

	PLUMi, NLOS
	PL = max(PL3D-UMa-NLOS, PL3D-UMa-LOS),

PL3D-UMa-NLOS = 161.04 – 7.1 log10 (W) + 7.5 log10 (h) – (24.37 – 3.7(h/hBS)2) log10 (hBS) + (43.42 – 3.1 log10 (hBS)) (log10 (d3D)-3) + 20 log10(fc) – (3.2 (log10 (17.625)) 2 - 4.97) – 0.6(hUT - 1.5)
	PL = max(PL3D-UMi-NLOS, PL3D-UMi-LOS),

· PL3D-UMi-NLOS = 36.7log10(d3D) + 22.7 + 26log10(fc) – 0.3(hUT - 1.5)

	Antenna Modeling
	2D antenna array:

· M = 10, K = {1, 10}. 

· 
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· Complex weight for antenna element n        
[image: image4.wmf](

)

(

)

N

n

d

n

i

N

etilt

v

n

n

K

,

2

,

1

,

cos

1

2

exp

1

=

÷

ø

ö

ç

è

æ

×

×

-

×

×

×

=

q

l

p

w

w


· Vertical antenna spacing dv = {0.5 λ, 0.8 λ}


Table 2: Phase 1 Calibration Simulation Assumptions

	
	Urban Micro cell with high UE density
	Urban Macro cell with high UE density

	Layout
	Hexagonal grid, 19 micro sites,3 sectors per site
	Hexagonal grid, 19 macro sites,3 sectors per site

	UE mobility

(movement

In horizontal plane)
	3kmph
	3kmph

	BS antenna height
	10m 
	25m 

	Total BS Tx Power
	41/44 dBm for 10/20MHz
	46/49 dBm for 10/20MHz

	Carrier frequency
	2 GHz 
	2 GHz 

	Min. UE-eNB 2D distance
	10m [other values FFS] 
	35m

	UE height model
	hUE=3(nfl – 1) + 1.5m

nfl ~ uniform(4,8)
	hUE=3(nfl – 1) + 1.5m

nfl ~ uniform(4,8)

	Indoor UE fraction
	80%
	80%

	Pathloss 
	uniform(0,25m)
	uniform(0,25m)


Figure � SEQ Figure \* ARABIC �1�: Coupling Loss (left) and Geometry (right) for 3D UMa





Figure � SEQ Figure \* ARABIC �2�: Coupling Loss (left) and Geometry (right) for 3D UMi





Figure � SEQ Figure \* ARABIC �3�: CDF of the LoS EoD for UMa (left) and UMi (right) for (K= 1, K = 10)
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