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1
Introduction
At RAN1#71 meeting, the initial simulation assumptions and performance metrics for the Study Item (SI) on UMTS Heterogeneous Networks (a.k.a. HetNet) have been agreed [1]. In this paper we have updated the results presented in RAN1#70bis [2] according to the new assumptions. We show system level results for downlink HetNet co-channel scenarios with and without Multiflow. 
2
Subset of options covered
Out of all the options specified in [1], we present results for the following subset of system level assumptions: 
	Parameters
	Values and comments

	Carrier Frequency
	2000 MHz

	Carrier Spacing
	5MHz 

	Cell Layout
	57 cell hexagonal (19 NodeB, 3 sectors per Node B with wrap-around)

	Inter-site distance
	500 m

	Number of LPNs 
	 2, 4

	Deployment of LPNs

	Minimum distance between LPN and macro cell: 75m

Minimum distance between LPNs: 40m 

	Dropping criteria for LPNs


	LPNs are randomly and uniformly distributed within a macro cell.

	Number of UEs
	16

	Deployment of UEs
	The minimum distance between UE and macro cell is 35m

The minimum distance between UE and LPN is 10m

	Dropping criteria for UEs


	Hotspot: Randomly and uniformly dropping with Photspot of the total users within a radius, r, of LPN base station, and randomly and uniformly dropping of the remaining users in the entire macro geographical area of the given macro cell (including LPN area).

Type 1: Photspot = ½ 

The radius r of the LPN is equal to 20m, 35m, and 60m when the LPN power is 24dBm, 30dBm, and 37dBm, respectively.

	Scenarios
	Outdoor


	Path Loss
	Macro Node: L=128.1 + 37.6log10(R), R in kilometres

LPN: L=140.7 + 36.7log10(R), R in kilometres

	Log Normal Fading
(outdoor)
	Standard Deviation: 8dB (macro cell); 10 dB (LPN)
Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0

	Antenna pattern
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                                                                          = 70 degrees,     Am = 20 dB
LPN: 2D Antenna, omni-directional

	Channel Model
	PA3

	Penetration loss
	20dB

	Maximum Tx Power of NodeB
	Macro Node: 43dBm
LPN: 37 dBm, 30 dBm, 24 dBm

	Max BS Antenna Gain
	Macro cell: 14dBi
LP cell: 5 dBi

	Max UE Antenna Gain
	0dBi

	NodeB Noise Figure
	Macro Node: 5 dB

LPN: 5 dB

	UE Noise Figure
	9 dB

	Thermal noise density
	-174dBm/Hz (reception bandwidth 3.84MHz)

	HS-DSCH
	Up to 15 SF 16 codes per carrier for HS-PDSCH

Total available power for HS-PDSCH is 80% (SIMO) of Node B Tx power, with HS-SCCH transmit power being driven by 1% HS-SCCH BLER.
HS-PDSCH HARQ: Both chase combining and IR based can be used. Maximum of 4 transmissions with 10% target BLER after the first transmission. Retransmissions are of highest priority. 

	Number of HARQ processes
	6

	Total overhead power
	20% (SIMO) 

	UE Receiver
	Type 3i (LMMSE 2-rx with IC)

	Soft Handover Parameters
	· R1a (reporting range constant) = 4.5dB

· R1b (reporting range constant) = 4.5dB

	Traffic
	· Full buffer

· Bursty traffic: according to Table 2 in [1]. See also Appendix A for a smaller file size. 

	Multiflow configuration
	SF-DC

	CIO
	3 dB

	Max active set size
	3

	Power control
	DL: Based on CQI. No IBLER control

	Network Configuration
	SIMO


Table 1. System level assumptions and scenarios covered in this paper
3 
Results
In this section, results for co-channel deployment of macro and low power nodes (LPNs) layers either with full buffer 
or bursty traffic are presented. For bursty traffic scenarios, the impact of adding Multiflow SF-DC is shown. Two 
or four LPNs are randomly located per macro sector area, with the possibility of using CIO (Cell Individual Offset) 
to allow for more offloading towards the LPN layer. 50% of UEs are placed in close proximity to LPNs (within  20, 35  or 60 meters radius distance for 24 dBm, 30 dBm and 37 dBm LPN transmission power, respectively) although the radio conditions are ultimately responsible to define the actual UEs active set. 
3.1
Heterogeneous networks with co-channel deployment and full buffer traffic

The improvements introduced by LPNs in full buffer traffic conditions in terms of median and cell edge (5th percentile of the CDF) user goodput gains and throughputs are presented in Figure 1 and Table 1. It is observed that more offloading, by means of increased transmission power and CIO, leads to better performance. This is in line with our previously submitted results in [2].
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Figure 1. Full buffer median and cell edge (5th percentile) gains in comparison with a macro only scenario. 2 LPNs are deployed per macro sector. Offload percentages    are also shown.

	
	Macro only
	2 LPNs 

24 dBm
	2 LPNs 24 dBm with CIO
	2 LPNs

30 dBm
	2 LPNs 30 dBm with CIO
	2 LPNs 37 dBm
	2 LPNs 37 dBm with CIO

	Median throughput

(Kbps)
	293
	591
	700
	567
	686
	665
	738

	Cell edge

throughput

(Kbps)
	105
	163
	191
	154
	192
	167
	209


Table 1. Median and cell edge throughput for different configurations of a full buffer scenario with 2 LPNs per macro sector.
When the number of LPNs is increased to four, the capability to catch macro UEs is enhanced, and as it can be seen 
in Figure 2 and Table 2, it leads to higher offloading and higher gains for a specific LPN transmission power 
in comparison with the scenario with two LPNs per macro sector. The previously observed behaviour of better performance with more LPN transmission power and CIO also holds here, having an addition of extra gain due to the increased density of LPNs in the system.

[image: image2.png]3.5

Gain factor
~
~ [ w

.
n

0.5

H Median

m Cell edge

Macro
only

ALPNSZA 4LPNs 24 4LPNS30 4LPNS30 4LPNS37 4LPNs 37

dBm  dBm with
cio

dBm

dBm with
cio

dBm  dBm with
cio





Figure 2. Full buffer median and cell edge (5th percentile) gains in comparison with a macro only scenario. 4 LPNs are deployed per macro sector. Offload percentages    are also shown.

	
	Macro only
	4 LPNs 24 dBm
	4 LPNs 24 dBm wih CIO
	4 LPNs 30 dBm
	4 LPNs 30 dBm with CIO
	4 LPNs 37 dBm
	4 LPNs 37 dBm with CIO

	Median Goodput

(Kbps)
	293 


	690
	829
	731
	848
	911
	1013

	Cell edge Goodput (Kbps)
	105


	163
	189
	163
	207
	188
	257


Table 2. Median and cell edge throughput for different configurations of a full buffer scenario with 4 LPNs per macro sector.
Having a closer look at the CDF curves in Figure 3 and Figure 4, it is visible that more transmission power gives better overall performance. The application of CIO, although improving median and cell edge behaviour, slightly degrades higher throughput users in compensation to helping the macro layer offloading. The initially few high-throughput and close-to-LPN UEs of a non CIO configuration now need to share resources with the extra UEs caught by the LPNs when CIO is used. 
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Figure 3. User goodput CDF for different configurations of transmission power and CIO in a full buffer scenario with 2 LPNs per macro sector
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Figure 4. User goodput CDF for different configurations of transmission power and CIO in a full buffer scenario with 4 LPNs per macro sector

It is interesting to note in Table 3 that there are no big differences in terms of sector throughput for the different configurations given a specific LPN density. Thus, for 2 LPNs per macro sector, an average of approximately 18 Mbps/ sector is reached for the different transmission power and CIO options whereas for four LPNs, the numbers move from 26 Mbps for 24 dBm without CIO to 28 Mbps for 37 dBm with CIO. This behaviour can be derived from the CDF curves presented in Figure 3 and Figure 4, in which the improvement introduced by higher LPN power and CIO in a big part of the CDF (see also Table 1 and Table 2) is compensated with the impairment suffered by the highest throughput UEs (which are a lower relative number but with a bigger weight in the overall sector throughput) in those settings.
	Macro only
	Macro + 2 LPNs per macro sector
	Macro + 4 LPNs per macro sector

	~6 Mbps/sector
	~18 Mbps/sector
	26-28 Mbps/sector


Table 3. Average sector throughput (considering HS-DSCH average bit rate) for different number of LPNs
3.2
Heterogeneous networks with co-channel deployment in bursty traffic conditions with and without Multiflow 

In this section we will evaluate the performance of HetNet scenarios in bursty traffic conditions, firstly without Multiflow and later with Multiflow available in the system. As mentioned in Table 1, the bursty traffic model specified in Table 2 of [1] is used along the section. In addition, Appendix A contains results for a smaller file size (mean file size being half the file size of this section) as it was used during the Multiflow WI and it was suggested in this UMTS HetNet SI by [3], Table 6. 
The results will be focused on 4 LPNs per macro sector and CIO used, as they are the superior option independently 
of the type of traffic, increasing both mean and cell edge burst rates. Nevertheless, Figure 5 and Table 4 show the differences in performance when CIO is employed or not.
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Figure 5. With and without CIO comparison for a given configuration (4 LPNs with 30 dBm per macro sector) in bursty traffic scenarios

	
	Macro only
	4 LPNs 30 dBm
	4 LPNs 30 dBm with CIO
	4 LPNs 30 dBm + Multiflow
	4 LPNs 30 dBm with CIO + Multiflow

	Mean burst rate

(Mbps)
	1.1
	4.4
	5.1
	4.8
	5.4

	Cell edge burst rate (Mbps)
	0.095
	0.4
	0.6
	0.7
	1.1


Table 4. Mean and cell edge (5th percentile) burst rates for a configuration with 4 LPNs/sector with 30 dBm transmission power and with/without CIO.
In Figure 6 and Table 5, it is possible to appreciate the higher gains in average and cell edge burst rate introduced 
by higher power LPNs. The cell edge gains are extremely high due to the fact that the system with only macro cells 
is quite loaded, with an offered load of 400 Kbps per each one of the 16 UEs per sector. That gives a sector offered load of 6.4 Mbps, which finds a substantial alleviation with the offloading provided by the introduction of 4 LPNs per sector, especially for the UEs in worst conditions like the 5th percentile ones.
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Figure 6. Bursty median and cell edge (5th percentile) gains for different LPN transmission power in comparison with a macro only scenario. 4 LPNs per macro sector and CIO are used.

	
	Macro only
	4 LPNs 24 dBm with CIO
	4 LPNs 30 dBm with CIO
	4 LPNs 37 dBm with CIO

	Mean burst rate
(Mbps)
	1.1
	5
	5.1
	6.2

	Cell edge burst rate
(Mbps)
	0.095
	0.6
	0.6
	1.2


Table 5. Mean and cell edge burst rate for different LPN transmission power in a bursty traffic scenario with 4 LPNs per macro sector and CIO

When Multiflow is available in the system, the overall performance improves as shown in Figure 7 and Table 6. This
is especially true for cell edge users, which benefit from the the assisting cell Multiflow transmissions leveraged by the introduction of LPNs and the corresponding extra opportunities to schedule assisting transmissions due to the increase in offloading and free resources.
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Figure 7. Mean and cell edge (5th percentile) burst rate gains for LPNs with different transmission power and Multiflow. 4 LPNs per macro sector and CIO are used.
	
	Macro only
	Macro + Multiflow
	4 LPNs 24 dBm with CIO + Multiflow
	4 LPNs 30 dBm with CIO + Multiflow
	4 LPNs 37 dBm with CIO + Multiflow

	Mean burst rate

(Mbps)
	1.1
	0.97
	4.7
	5.4
	6.4

	Cell edge burst rate

(Mbps)
	0.095
	0.097
	0.7
	1.1
	1.6


Table 6. Mean and cell edge burst rate for different LPN transmission power in a bursty traffic scenario with 4 LPNs per macro sector, CIO and Multiflow

As it can be seen in Table 7 and Table 8, the 6.4 Mbps/sector of offered load are not well served by an only macro network with around 4.4 Mbps/sector throughput. The addition of 4 LPNs considerably improves the situation, providing close to 6 Mbps/sector throughput that, considering the bursty nature of the traffic, is notably well performing. Despite the presence or not of Multiflow, the sector throughput is practically the same due to the relatively low weight of cell edge users enhanced data rates on global sector throughput. Table 8 shows the total system throughput with and without LPNs assuming a hexagonal grid layout with 19 sites and 3 sectors per site.
	Macro only
	Macro + 4 LPNs per macro sector (independently if Multiflow is active or not)

	~4.4 Mbps/sector
	~5.9 Mbps/sector


Table 7. Average sector throughput (considering HS-DSCH average bit rate) in a bursty scenario with 6.4 Mbps/sector offered load

	Offered load
	250 KB mean file size/5 s = 50 KB/s/UE;
50 KB/s/UE * 16 UEs/sector = 6.4 Mbps/sector

	System throughput without LPNs
	~4.4 Mbps/sector * 19 sites * 3 sectors/site = ~251 Mbps

	System throughput with LPNs
	~5.9 Mbps/sector *19 sites * 3 sectors/site =  ~336 Mbps


Table 8. Offered load to the system, system throughput with macro only and system throughput with 4 LPNs per macro sector

5
Conclusions
In this paper, the following observations have been made with respect to downlink HetNet system performance:

· More offloading, by means of a higher number of LPNs per macro sector, increased LPN transmission power and CIO, provides better overall performance. 
· Increased LPN transmission power and CIO improves mean and cell edge throughputs at the expense of some high throughput users.
· The addition of Multiflow on top of HetNet improves cell edge performance, being possible to make more use 
of it in HetNet scenarios than in macro only ones with moderate/high load conditions, due to the extra free resources introduced in the system by the small cells layer.
· In non low load scenarios, the addition of LPNs is more appropriate than the mere activation of Multiflow
in a macro only network. This is true even for cell edge users, which gain more from the offloading provided by LPNs than from a cell-edge-targeted feature like Multiflow. 
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Appendix A  Bursty traffic results with half file size in                        comparison to section 3.2
This section presents results in a similar way to section 3.2 but for a smaller file size bursty traffic model. The model used is the one that was employed during Multiflow WI studies and more recently proposed in [3], Table 6. 

	Component
	Distribution
	Parameters
	PDF

	File size (S)
	Truncated Lognormal
	Mean = 0.125 Mbytes

Maximum = 1.25 Mbytes
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	Inter-burst time 
	Exponential
	Mean = 5 sec
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Table A1. Downlink bursty traffic model used in this appendix and especially targeted for Multiflow studies

In the following, although the trends remain quite similar as those in section 3.2, it is possible to appreciate that higher throughput values are achieved due to lighter traffic load conditions but the gains are lower. This is due to the fact that baseline macro only already has better throughput numbers. In addition, the influence of LPNs transmission power becomes less critical, as with lower load conditions the benefits from offloading more are less pronounced.
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Figure A1. With and without CIO comparison for a given configuration (4 LPNs with 30 dBm per macro sector) in bursty traffic scenarios

	
	Macro only
	4 LPNs 30 dBm
	4 LPNs 30 dBm with CIO
	4 LPNs 30 dBm + Multiflow
	4 LPNs 30 dBm with CIO + Multiflow

	Mean burst rate (Mbps)
	3.8
	7.1
	7.4
	7.1
	7.4

	Cell edge burst rate (Mbps)
	0.5
	1.7
	2
	2.3
	2.4


Table A2. Mean and cell edge (5th percentile) burst rates for a configuration with 4 LPNs/sector with 30 dBm transmission power and with/without CIO.
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Figure A2. Bursty median and cell edge (5th percentile) gains for different LPN transmission power in comparison with a macro only scenario. 4 LPNs per macro sector and CIO are used.

	
	Macro only
	4 LPNs 24 dBm with CIO
	4 LPNs 30 dBm with CIO
	4 LPNs 37 dBm with CIO

	Mean burst rate (Mbps)
	3.8
	7.6
	7.4
	7.8

	Cell edge burst rate (Mbps)
	0.5
	2.1
	2
	2.2


Table A3. Mean and cell edge burst rate for different LPN transmission power in a bursty traffic scenario with 4 LPNs per macro sector and CIO
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Figure A3. Mean and cell edge (5th percentile) burst rate gains for LPNs with different transmission power and Multiflow. 4 LPNs per macro sector and CIO are used.

	
	Macro only
	Macro + Multiflow
	4 LPNs 24 dBm CIO + Multiflow
	4 LPNs 30 dBm CIO + Multiflow
	4 LPNs 37 dBm CIO + Multiflow

	Mean burst rate (Mbps)
	3.8
	3.9
	7.3
	7.4
	7.8

	Cell edge burst rate (Mbps)
	0.5
	0.7
	2.4
	2.4
	2.6


Table A4. Mean and cell edge burst rate for different LPN transmission power in a bursty traffic scenario with 4 LPNs per macro sector, CIO and Multiflow
	Macro only
	Macro + 4 LPNs per macro sector (independently if Multiflow is active or not)

	~3.1 Mbps/sector
	~3.1 Mbps/sector


Table A5. Average sector throughput (considering HS-DSCH average bit rate) in a bursty scenario with 3.2 Mbps/sector offered load

	Offered load
	125 KB mean file size/5 s = 25 KB/s/UE;
25 KB/s/UE * 16 UEs/sector = 3.2 Mbps/sector

	System throughput without LPNs
	~3.1 Mbps/sector * 19 sites * 3 sectors/site = ~177 Mbps

	System throughput with LPNs
	~3.1 Mbps/sector *19 sites * 3 sectors/site =  ~177 Mbps


Table A6. Offered load to the system, system throughput with macro only and system throughput with 4 LPNs per macro sector

� EMBED Equation.3 ���





� EMBED Equation.3 ���





� EMBED Equation.3 ���





� EMBED Equation.3 ���








[image: image15.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

A

A

,

12

min

2

3

q

q

q

[image: image16.wmf]dB

3

q

[image: image17.wmf](

)

376

.

11

,

0

.

0

0

,

2

2

ln

2

exp

2

1

=

=

ú

ú

û

ù

ê

ê

ë

é

³

-

-

=

m

s

s

m

s

p

x

x

x

x

f

[image: image18.wmf]2

.

0

0

,

=

³

-

=

l

l

l

x

x

e

f

x

_1420032130.xls
Chart1

		Macro only		Macro only

		4 LPNs 24 dBm with CIO		4 LPNs 24 dBm with CIO

		4 LPNs 30 dBm with CIO		4 LPNs 30 dBm with CIO

		4 LPNs 37 dBm with CIO		4 LPNs 37 dBm with CIO



Mean

Cell edge

Gain factor

Gains for different LPN Tx power

1

1

4.5

6.1

4.6

6.7

5.6

12.6



Sheet1

				Mean		Cell edge

		Macro only		1		1

		4 LPNs 24 dBm with CIO		4.5		6.1

		4 LPNs 30 dBm with CIO		4.6		6.7

		4 LPNs 37 dBm with CIO		5.6		12.6

				To resize chart data range, drag lower right corner of range.






_1420032136.xls
Chart1

		Macro only		Macro only

		4 LPNs 24 dBm		4 LPNs 24 dBm

		4 LPNs 24 dBm with CIO		4 LPNs 24 dBm with CIO

		4 LPNs 30 dBm		4 LPNs 30 dBm

		4 LPNs 30 dBm with CIO		4 LPNs 30 dBm with CIO

		4 LPNs 37 dBm		4 LPNs 37 dBm

		4 LPNs 37 dBm with CIO		4 LPNs 37 dBm with CIO



32% offload

38% offload

35% offload

43% offload

48% offload

58% offload

4 LPNs per macro sector

Median

Cell edge

Gain factor

1

1

2.36

1.55

2.83

1.8

2.5

1.55

2.9

1.97

3.11

1.79

3.46

2.45



Sheet1

				Median		Cell edge

		Macro only		1		1

		4 LPNs 24 dBm		2.36		1.55

		4 LPNs 24 dBm with CIO		2.83		1.8

		4 LPNs 30 dBm		2.5		1.55

		4 LPNs 30 dBm with CIO		2.9		1.97

		4 LPNs 37 dBm		3.11		1.79

		4 LPNs 37 dBm with CIO		3.46		2.45

				To resize chart data range, drag lower right corner of range.






_1420032139.xls
Chart1

		Macro only		Macro only

		2 LPNs 24 dBm		2 LPNs 24 dBm

		2 LPNs 24 dBm with CIO		2 LPNs 24 dBm with CIO

		2 LPNs 30 dBm		2 LPNs 30 dBm

		2 LPNs 30 dBm with CIO		2 LPNs 30 dBm with CIO

		2 LPNs 37 dBm		2 LPNs 37 dBm

		2 LPNs 37 dBm with CIO		2 LPNs 37 dBm with CIO



29% offload

37% offload

30% offload

38% offload

38% offload

47% offload

2 LPNs per macro sector

Median

Cell edge

Gain factor

1

1

2

1.55

2.4

1.8

1.9

1.5

2.3

1.83

2.27

1.59

2.5

1.99



Sheet1

				Median		Cell edge

		Macro only		1		1

		2 LPNs 24 dBm		2		1.55

		2 LPNs 24 dBm with CIO		2.4		1.8

		2 LPNs 30 dBm		1.9		1.5

		2 LPNs 30 dBm with CIO		2.3		1.83

		2 LPNs 37 dBm		2.27		1.59

		2 LPNs 37 dBm with CIO		2.5		1.99

				To resize chart data range, drag lower right corner of range.
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		Macro only		Macro only

		4 LPNs 30 dBm		4 LPNs 30 dBm

		4 LPNs 30 dBm with CIO		4 LPNs 30 dBm with CIO

		4 LPNs 30 dBm + Multiflow		4 LPNs 30 dBm + Multiflow

		4 LPNs 30 dBm with CIO + Multiflow		4 LPNs 30 dBm with CIO + Multiflow
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				Mean		Cell edge

		Macro only		1		1

		4 LPNs 30 dBm		4		3.7

		4 LPNs 30 dBm with CIO		4.6		6.7

		4 LPNs 30 dBm + Multiflow		4.36		7.8

		4 LPNs 30 dBm with CIO + Multiflow		4.9		11.6

				To resize chart data range, drag lower right corner of range.
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		Macro + Multiflow		Macro + Multiflow

		4 LPNs 24 dBm CIO + Multiflow		4 LPNs 24 dBm CIO + Multiflow

		4 LPNs 30 dBm CIO + Multiflow		4 LPNs 30 dBm CIO + Multiflow

		4 LPNs 37 dBm CIO + Multiflow		4 LPNs 37 dBm CIO + Multiflow
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				Mean		Cell edge

		Macro only		1		1

		Macro + Multiflow		1.04		1.4

		4 LPNs 24 dBm CIO + Multiflow		1.95		4.8

		4 LPNs 30 dBm CIO + Multiflow		1.96		4.8

		4 LPNs 37 dBm CIO + Multiflow		2.07		5.28
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		4 LPNs 30 dBm with CIO		4 LPNs 30 dBm with CIO

		4 LPNs 30 dBm + Multiflow		4 LPNs 30 dBm + Multiflow

		4 LPNs 30 dBm with CIO + Multiflow		4 LPNs 30 dBm with CIO + Multiflow
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				Mean		Cell edge

		Macro only		1		1

		4 LPNs 30 dBm		1.9		3.5

		4 LPNs 30 dBm with CIO		2		4

		4 LPNs 30 dBm + Multiflow		1.9		4.5

		4 LPNs 30 dBm with CIO + Multiflow		2		4.8
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		Macro only		Macro only

		Macro + Multiflow		Macro + Multiflow

		4 LPNs 24 dBm CIO + Multiflow		4 LPNs 24 dBm CIO + Multiflow

		4 LPNs 30 dBm CIO + Multiflow		4 LPNs 30 dBm CIO + Multiflow

		4 LPNs 37 dBm CIO + Multiflow		4 LPNs 37 dBm CIO + Multiflow
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				Mean		Cell edge

		Macro only		1		1

		Macro + Multiflow		0.88		1.02

		4 LPNs 24 dBm CIO + Multiflow		4.25		7.3

		4 LPNs 30 dBm CIO + Multiflow		4.9		11.6

		4 LPNs 37 dBm CIO + Multiflow		5.8		16.8

				To resize chart data range, drag lower right corner of range.
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		Macro only		Macro only

		4 LPNs 24 dBm with CIO		4 LPNs 24 dBm with CIO

		4 LPNs 30 dBm with CIO		4 LPNs 30 dBm with CIO

		4 LPNs 37 dBm with CIO		4 LPNs 37 dBm with CIO
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				Mean		Cell edge

		Macro only		1		1

		4 LPNs 24 dBm with CIO		2		4.2

		4 LPNs 30 dBm with CIO		1.98		4

		4 LPNs 37 dBm with CIO		2.08		4.3

				To resize chart data range, drag lower right corner of range.
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