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1. Introduction

Contributions [1] and [2] were presented during the TSG-RAN WG4 meeting #26 proposing a maximum output power requirement for the Local area BS class. 

The intention of this document is to present the summary of these contributions to be put in the FDD BS classification Technical report TR 25.951 [3].

2. Discussion

Contribution [1] was proposing a value of 20 dBm and contribution [2] was proposing the value of 27 dBm for the maximum output power requirement for the Local area BS class. 

In [1] it was concluded that the output power of Local area BS should be less than +20dBm in order to maintain the capacity deterioration less than 5% when 10% of micro network UEs are in the building. The conclusion in [2] was that even for a 30 dBm LA network layer, interference caused capacity losses in the micro layer could only occur for loads which are unrealisable from the code capacity limit point of view.

During the discussions the following 2 aspects were identified:

1. propagation losses in the the ageed micro-pico scenario are relatively low compared to those occurring frequently in practice.

2. indoor scenarios tend to be more case specific and some variation of the interference impact across real life deployment scenarios should therefore be taken into account. 

Aspect 1) leads to an overestimation of the interference impact, as the LA BSs use more TX power than would have been necessary from the coverage point of view. Hence, it was felt, that also larger than 20 dBm LA BS TX powers will lead to acceptable outage in the micro-layer in practice, due to the more favourable statistics of the pathloss differences.

Aspect 2) leads to the recommendation to use some extra protection for the micro layer and hence an additional 6 dB safety margin relative to the 30 dBm value is proposed.

The value 24 dBm was agreed and approved by RAN WG4 as a consensus requirement. 

In order to capture the reasoning behind this requirement, the related simulation results will be added into an informative Annex A of [3].
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4. Text Proposal for TR 25.951

It is proposed to approve the text for the following chapters. Simulations are incorporated as a new clause “Annex A.4” into an updated version of TR 25.951. Existing proposal in section 5.5.1 of TR 25.951 is proposed to be replaced by new text with the value of 24 dBm.

5.5
FDD Base Station Classification for Local area BS class

5.5.1
Proposal for Local area (pico) BS class output power

5.5.1.1
Discussion

2 contributions were presented during the TSG-RAN WG4 meeting #26 proposing a maximum output power requirement for the Local area BS class. It was concluded that the output power of Local area BS should be less than +20dBm in order to maintain the capacity deterioration less than 5% when 10% of micro network UEs are in the building. Another conclusion was that even for a 30 dBm LA network layer, interference caused capacity losses in the micro layer could only occur for loads which are unrealistic from the code capacity limit point of view.

During the discussions the following 2 aspects were identified:

1)
propagation losses in the the ageed micro-pico scenario are relatively low compared to those occurring frequently in practice.

2)
indoor scenarios tend to be more case specific and some variation of the interference impact across real life deployment scenarios should therefore be taken into account. 

Aspect 1) leads to an overestimation of the interference impact, as the LA BSs use more TX power than would have been necessary from the coverage point of view. Hence, it was felt, that also larger than 20 dBm LA BS TX powers will lead to acceptable outage in the micro-layer in practice, due to the more favourable statistics of the pathloss differences.

Aspect 2) leads to the recommendation to use some extra protection for the micro layer and hence an additional 6 dB safety margin relative to the 30 dBm value is proposed.

The value 24 dBm was agreed and approved by RAN WG4 as a consensus requirement. 

In order to capture the reasoning behind this requirement, the related simulation results will be added into an informative Annex A of [3].






	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	
	
	

	
	
	

	
	

	
	

	
	
	

	
	
	


	
	

	
	

	
	

	
	




	
	
	
	

	
	
	
	










5.5.1.3
Proposal



	
	

	
	


Based on the above investigation, the proposed maximum output power, which is recommended for the Local area BS, is +24 dBm as shown in the table below:

Table 4: Base Station maximum output power

	BS Class
	Maximum output power

	Local area BS
	< +24 dBm


Annex A (informative): 

A.4
Maximum output power for Local area BS class

A.4.1
Simulation results #1

A.4.1.1
Simulation scenario

This contribution provides simulation results based on the agreed baseline scenario in TR 25.951 in order to define a suitable maximum output power for the LA BS class. Necessary simulation parameters not already specified in TR 25.951 or TR 25.942 have been defined and are listed in Annex X.

The criteria for LA BS output power is defined so as not to cause undue outage for an uncoordinated micro network UE:s.
A.4.1.2
Simulation results

In here the philosophy for establishing a maximum output power requirement for the LA BS class is to set this value as high as possible in order to maximise the coverage per LA BS site (economic reasons), but yet low enough not to cause noticeable outage on the DL of any surrounding uncoordinated micro network.

All following simulation results are based on the agreed baseline scenario of TR 25.951 see Fig. X. 

The simulations were performed with all micro users located outdoors and 10 % of the micro users located indoors.
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Figure X. Mixed micro-pico environment

As the BS coordinates for the locations of the LA BSs have not been fully specified in TR 25.951, these have been taken from earlier simulations instead and are marked by the ‘+’ in Fig. X. 

There certainly exists a strong relationship between the number of LA BSs required for providing indoor coverage and their respective TX powers, hence this trade-off is investigated first. 

The indoor propagation loss (PL) according to L = 37 + 20 Log10(R) + ( kwi Lwi as defined in TR 25.951 will lead to values < 100 dB. This is relatively low PL when comparing to e.g. propagation in multi-floor buildings. It will make e.g. no sense at all for the LA operator to deploy 10 LA BSs à 20 dBm as can be seen immediately from the resulting excessively high DL signal levels within the building.

Fig. X2 shows the 12.2 kbps speech service outage on UL and DL for one LA BS situated at one of the center ‘+’ in Fig. X1 with 20 dBm TX power. It can be clearly be seen that even for a single LA BS, 20 dBm is in this scenario an excessive Tx power to match the UL capacity of approximately 110 users @ 5 % outage. This is primarily due to the assumed orthogonality of 94 % (according to TR 25.942).
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Fig. X2 Outage for 1 LA BS with 20 dBm TX power

It should be also noted that the theoretical capacity of approximately 500 speech users @ 5 % DL outage cannot be realized as this is far in excess of the code capacity limit. A similar investigation for the 144 kbps data service leads to the very same conclusion. Therefore a naïve application of the DL load criteria
 according to TR 25.942 leads obviously to a nonsensical scenario and hence in here, we assume the DL load is matched to the carried UL traffic.

From Fig. X2 we can now estimate that 20 dBm - 10*LOG(500/110) = 13.4 dBm ( 14 dBm TX power would have been already sufficient for 95 % DL coverage by a single BS. Using more than 1 LA BS will lead to even lower required TX powers and is therefore not considered further in the following results.

An important conclusion from these considerations is that this scenario will allow us only to derive an upper bound of the DL capacity loss for the micro network for LA BS with TX powers > 14 dBm.
In line with the considerations of the previous section, Fig. X3 shows the upper bound of micro layer DL outage due to 1 LA BS with 20, 24 and 30 dBm TX power respectively. Hence, when compared to the required DL power for coverage, there is an excess of LA BS Tx power of 6, 10 and 16 dB respectively, which correspondingly overestimates the interference impact from the LA layer towards the micro layer. 
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Fig. X3 Upper bound of micro layer DL Outage due to 1 LA BS with 20, 24, 30 dBm TX power
Fig. X3 would at a first glance suggest that there would be a significant (> 5 %) impact from a LA network layer with > 20 dBm Tx power onto the surrounding micro network. However, also for the micro network we have to consider a reasonable DL operating point. E.g., the 5 % DL outage point for the “30 dBm pico” curve at 1300 users total or, equivalently, 108 speech users
/site cannot be realized for realistic VA factors as this is far in excess of the code capacity limit. The same conclusion holds for data services, here the code capacity limit will be exceeded even sooner due to the much lower Eb/No requirement according to TR 25.942.

A.4.1.3
Proposal

The conclusion is that even for a 30 dBm LA network layer, interference caused capacity losses in the micro layer could only occur for loads which are unrealisable from the code capacity limit point of view.

In other words, for the given scenario here, the interference impact is purely hypothetical if realistic DL operating points are considered.

On the other hand, as these results have been established for a specific scenario only, some extra protection for the micro layer is desirable; we propose an additional 3 dB safety margin. Hence, the proposed maximum output power, which is recommended for the Local area BS, is +27 dBm.
A value of +27 dBm appears also appropriate from the perspective of balancing the UL with the DL: relative to a general purpose BS, the LA BS will be desensitised by 14 dB. On the other hand, 27 dBm Tx power is 16 dB below the typical value of 43 dBm for a WA BS, hence UL and DL will remain balanced.
A.4.2

Simulation results #2

A.4.2.1
Simulation scenario

In this section, a statistical approach on the maximum output power is shown, which is based on TR 25.942 and TR 25.951, and the maximum output power for the Local area BS is proposed. In the simulation, the deployment of Micro BS and Pico BS shown in Figure X1 is used. Parameters related to propagation models are summarized in table Y1. The criteria for Local area BS output power is defined as the capacity deterioration for an uncoordinated Micro network UEs.
Table Y1: Parameters related to propagation models

	Parameter
	Local area BS
	Medium range BS

	
	
	Indoor
	Outdoor

	Propagation Model
	Indoor model of UMTS30.03
	Indoor model of UMTS30.03
	Microcell propagation model [25.942]

	Outside wall loss
	10dB
	10 dB
	N/A

	Slow fading deviation
	6dB [25.942]

	MCL
	45 dB [25.951]
	53 dB [25.951]

	ACS
	33 dB

	ACLR
	45 dB (5MHz offset)

	Output power
	0 … 31dBm
	33 dBm

	Deployment of BS
	Max.10 / floor
	12 BS (wrap around)

Manhattan model

	Building size
	110 x 110 meters

	Number of floors
	1 / building

	Number of rooms
	20 / floor

	In building users ratio
	0.02 … 0.1


The number of Local area BSs can be decreased as the maximum output power of Local area BSs increases. The minimum number of the Local area BSs that supports the received power at UE higher than –90dBm in more than 95% area out of the entire floor is shown in Table Y2.

Table Y2: Number of Local area BS

	Maximum output power of Local area BS
	0 dBm
	5 dBm 
	10 dBm
	20 dBm
	31 dBm 

	Number of Local area BS
	10
	4
	3
	2
	2


A.4.2.2
Simulation results
The simulation results on capacity deterioration for uncoordinated Micro and Pico networks are shown in Figure Y2. 

In the simulations, the number of Local area BSs shown in Table Y2 was used. As the reference, capacity deterioration in the case of Macro-Macro and Micro-Macro, calculated for Medium range BS class are also shown in Figure Y2.

From figure Y2, the capacity deterioration for the Micro area network increases as Local area BS output power increases. As is shown in the figure, the output power of Local area BS should be less than +20dBm in order to maintain the capacity deterioration less than 5% when 10% of micro network UEs are in the building.
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Figure Y2: Capacity deterioration

A.4.2.3
Proposal
Based on the above simulations, the proposed maximum output power for Local area BSs is +20dBm. The proposed value is identical to the earlier results presented in document R4-021635 where the interference between macro and pico cells were considered.
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� Specified for macro/micro multi-operator DL simulations. Both networks should be loaded up to 5 % outage.


� with VA = 1
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				Pico, UL blocked calls Mean		0.0165		0.1435		33.6648		58.3015		70.168		77.4413		85.3108		91.0883		93.8341

				Pico, UL blocked calls STD		1.1917		3.7538		47.2565		49.3062		45.7522		41.7968		35.3997		28.4912		24.0535

				Pico, UL outage Mean [%]		0.0165		0.1435		33.6648		58.3015		70.168		77.4413		85.3108		91.0883		93.8341

				Pico, UL outage Std		1.1917		3.7538		47.2565		49.3062		45.7522		41.7968		35.3997		28.4912		24.0535

				Pico, DL outage Mean [%]		0		0		0		0		0.0001		0.0007		0.0674		2.4272		34.3335

				Pico, DL outage Std		0		0		0		0		0.025		0.223		2.5757		15.3889		47.4822

				Pico, DL blocked calls mean		0		0		0		0		0.0001		0.0007		0.0674		2.4272		34.3335

				Pico, DL blocked calls STD		0		0		0		0		0.025		0.223		2.5757		15.3889		47.4822





Results, February '03, Pico ref
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Results, February '03
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Results, January '03
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				33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot								33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot								33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		Ref,12 Micro BSs		Ref,12 Micro BSs		Ref,12 Micro BSs		Ref,12 Micro BSs		Ref,12 Micro BSs

				UEs(10% indoors for micro)		2100-0		2100-0		2100-0		2100-0								UEs(10% indoors for micro)		1900-0		1900-0		1900-0		1900-0								UEs(10% indoors for micro)		1700-0		1700-0		1700-0		1700-0						UEs(10% indoors for micro)		1500-0		1500-0		1500-0		1500-0						UEs(10% indoors for micro)		1300-0		1300-0		1300-0		1300-0						UEs(10% indoors for micro)		1100-0		1100-0		1100-0		1100-0						UEs(10% indoors for micro)		2100-0		1900-0		1700-0		1500-0		1300-0		1100-0

				ACIR-set id		-		1		1		1								ACIR-set id		-		1		1		1								ACIR-set id		-		1		1		1						ACIR-set id		-		1		1		1						ACIR-set id		-		1		1		1						ACIR-set id		-		1		1		1						ACIR-set id		-		-		-		-		-		-

				Micro, NR Mean [dB]		76.6974		76.6974		76.6974		76.6974								Micro, NR Mean [dB]		75.0884		75.0884		75.0884		75.0884								Micro, NR Mean [dB]		72.7044		72.7044		72.7044		72.7044						Micro, NR Mean [dB]		67.4054		67.4054		67.4054		67.4054						Micro, NR Mean [dB]		52.0096		52.0096		52.0096		52.0096						Micro, NR Mean [dB]		26.7483		26.7483		26.7483		26.7483						Micro, NR Mean [dB]		87.9673		86.3899		84.1103		79.218		64.3647		38.3241

				Load Factor		0.9999999786		0.9999999786		0.9999999786		0.9999999786								Load Factor		0.999999969		0.999999969		0.999999969		0.999999969								Load Factor		0.9999999464		0.9999999464		0.9999999464		0.9999999464						Load Factor		0.9999998183		0.9999998183		0.9999998183		0.9999998183						Load Factor		0.9999937044		0.9999937044		0.9999937044		0.9999937044						Load Factor		0.9978856835		0.9978856835		0.9978856835		0.9978856835						Load Factor		0.9999999984		0.9999999977		0.9999999961		0.999999988		0.999999634		0.9998529077

				Load Change %		0		0		0		0								Load Change %		0		0		0		0								Load Change %		0		0		0		0						Load Change %		0		0		0		0						Load Change %		0		0		0		0						Load Change %		0		0		0		0						Load Change %		0		0		0		0		0		0

				Micro, NR Std		1.6579		1.6579		1.6579		1.6579								Micro, NR Std		1.9402		1.9402		1.9402		1.9402								Micro, NR Std		2.5441		2.5441		2.5441		2.5441						Micro, NR Std		4.4232		4.4232		4.4232		4.4232						Micro, NR Std		6.2822		6.2822		6.2822		6.2822						Micro, NR Std		6.1689		6.1689		6.1689		6.1689						Micro, NR Std		1.5913		1.8574		2.404		4.1666		6.2787		6.4567

				Micro, NR min		70.5598		70.5598		70.5598		70.5598								Micro, NR min		67.2204		67.2204		67.2204		67.2204								Micro, NR min		61.7422		61.7422		61.7422		61.7422						Micro, NR min		52.9377		52.9377		52.9377		52.9377						Micro, NR min		35.9653		35.9653		35.9653		35.9653						Micro, NR min		14.2581		14.2581		14.2581		14.2581						Micro, NR min		82.1457		78.9443		73.5135		65.0583		48.3923		21.2435

				Micro, NR max		80.9641		80.9641		80.9641		80.9641								Micro, NR max		79.6495		79.6495		79.6495		79.6495								Micro, NR max		78.1665		78.1665		78.1665		78.1665						Micro, NR max		75.6936		75.6936		75.6936		75.6936						Micro, NR max		70.2008		70.2008		70.2008		70.2008						Micro, NR max		49.3592		49.3592		49.3592		49.3592						Micro, NR max		92.111		90.7834		89.3556		87.0002		81.9294		61.1296

				Micro, UL blocked calls Mean		45.6768		45.6768		45.6768		45.6768								Micro, UL blocked calls Mean		37.8567		37.8567		37.8567		37.8567								Micro, UL blocked calls Mean		27.6535		27.6535		27.6535		27.6535						Micro, UL blocked calls Mean		15.105		15.105		15.105		15.105						Micro, UL blocked calls Mean		7.1587		7.1587		7.1587		7.1587						Micro, UL blocked calls Mean		1.5085		1.5085		1.5085		1.5085						Micro, UL blocked calls Mean		47.0193		39.2887		29.1762		16.3387		7.4782		1.5999

				Micro, UL blocked calls STD		49.8128		49.8128		49.8128		49.8128								Micro, UL blocked calls STD		48.503		48.503		48.503		48.503								Micro, UL blocked calls STD		44.7284		44.7284		44.7284		44.7284						Micro, UL blocked calls STD		35.8097		35.8097		35.8097		35.8097						Micro, UL blocked calls STD		25.7802		25.7802		25.7802		25.7802						Micro, UL blocked calls STD		12.1889		12.1889		12.1889		12.1889						Micro, UL blocked calls STD		49.9111		48.8392		45.4573		36.9718		26.3039		12.5466

				Micro, UL outage Mean [%]		45.6768		45.6768		45.6768		45.6768								Micro, UL outage Mean [%]		37.8567		37.8567		37.8567		37.8567								Micro, UL outage Mean [%]		27.6535		27.6535		27.6535		27.6535						Micro, UL outage Mean [%]		15.105		15.105		15.105		15.105						Micro, UL outage Mean [%]		7.1587		7.1587		7.1587		7.1587						Micro, UL outage Mean [%]		1.5085		1.5085		1.5085		1.5085						Micro, UL outage Mean [%]		47.0193		39.2887		29.1762		16.3387		7.4782		1.5999

				Micro, UL outage Std		49.8128		49.8128		49.8128		49.8128								Micro, UL outage Std		48.503		48.503		48.503		48.503								Micro, UL outage Std		44.7284		44.7284		44.7284		44.7284						Micro, UL outage Std		35.8097		35.8097		35.8097		35.8097						Micro, UL outage Std		25.7802		25.7802		25.7802		25.7802						Micro, UL outage Std		12.1889		12.1889		12.1889		12.1889						Micro, UL outage Std		49.9111		48.8392		45.4573		36.9718		26.3039		12.5466

				Micro, DL outage Mean [%]		5.5212		7.149		10.4968		19.3896								Micro, DL outage Mean [%]		3.0543		4.5688		7.4145		15.9249								Micro, DL outage Mean [%]		0.9598		2.1443		4.3637		11.9165						Micro, DL outage Mean [%]		0.0311		0.6062		2.134		8.3259						Micro, DL outage Mean [%]		0		0.2293		1.0493		5.364						Micro, DL outage Mean [%]		0		0.1212		0.6457		3.6067						Micro, DL outage Mean [%]		6.0072		3.3814		1.1218		0.0414		0		0

				Micro, DL outage Std		22.8389		25.7634		30.6501		39.5325								Micro, DL outage Std		17.2073		20.8796		26.1984		36.5898								Micro, DL outage Std		9.7484		14.484		20.4251		32.3963						Micro, DL outage Std		1.7552		7.7535		14.4459		27.6241						Micro, DL outage Std		0		4.7807		10.1862		22.5284						Micro, DL outage Std		0		3.4725		8.0006		18.6371						Micro, DL outage Std		23.7618		18.0748		10.5309		2.0255		0		0

				Micro, DL blocked calls mean		5.5212		9.5517		12.748		21.0284								Micro, DL blocked calls mean		3.0543		7.3026		10.0179		17.8303								Micro, DL blocked calls mean		0.9598		5.2236		7.3642		14.1592						Micro, DL blocked calls mean		0.0311		4.0609		5.5993		11.0458						Micro, DL blocked calls mean		0		3.8079		4.7913		8.6238						Micro, DL blocked calls mean		0		3.787		4.5734		7.3049						Micro, DL blocked calls mean		6.0072		3.3814		1.1218		0.0414		0		0

				Micro, DL blocked calls STD		22.8389		29.3924		33.3504		40.7493								Micro, DL blocked calls STD		17.2073		26.0175		30.0227		38.2761								Micro, DL blocked calls STD		9.7484		22.2499		26.1175		34.8619						Micro, DL blocked calls STD		1.7552		19.738		22.9899		31.344						Micro, DL blocked calls STD		0		19.1386		21.3579		28.0708						Micro, DL blocked calls STD		0		19.0881		20.8904		26.0198						Micro, DL blocked calls STD		23.7618		18.0748		10.5309		2.0255		0		0

				Pico, NR Mean [dB]		0		47.5561		47.5561		47.5561								Pico, NR Mean [dB]		0		47.2064		47.2064		47.2064								Pico, NR Mean [dB]		0		46.625		46.625		46.625						Pico, NR Mean [dB]		0		45.8792		45.8792		45.8792						Pico, NR Mean [dB]		0		44.4788		44.4788		44.4788						Pico, NR Mean [dB]		0		34.2478		34.2478		34.2478						Pico, NR Mean [dB]		0		0		0		0		0		0

				Load Factor		0		0.9999824454		0.9999824454		0								Load Factor		0		0		0		0								Load Factor		0		0		0		0						Load Factor		0		0		0		0						Load Factor		0		0		0		0						Load Factor		0		0		0		0						Load Factor		0		0		0		0		0		0

				Pico, NR Std		0		2.511		2.511		2.511								Pico, NR Std		0		2.6507		2.6507		2.6507								Pico, NR Std		0		2.7542		2.7542		2.7542						Pico, NR Std		0		2.9435		2.9435		2.9435						Pico, NR Std		0		3.3822		3.3822		3.3822						Pico, NR Std		0		4.168		4.168		4.168						Pico, NR Std		0		0		0		0		0		0

				Pico, NR Min		0		40.2397		40.2397		40.2397								Pico, NR Min		0		39.7923		39.7923		39.7923								Pico, NR Min		0		38.9319		38.9319		38.9319						Pico, NR Min		0		38.1466		38.1466		38.1466						Pico, NR Min		0		35.4151		35.4151		35.4151						Pico, NR Min		0		22.6106		22.6106		22.6106						Pico, NR Min		0		0		0		0		0		0

				Pico, NR Max		0		53.1779		53.1779		53.1779								Pico, NR Max		0		53.2505		53.2505		53.2505								Pico, NR Max		0		52.8542		52.8542		52.8542						Pico, NR Max		0		52.5042		52.5042		52.5042						Pico, NR Max		0		51.8275		51.8275		51.8275						Pico, NR Max		0		47.0953		47.0953		47.0953						Pico, NR Max		0		0		0		0		0		0

				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot						33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot						33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot

				UEs(10% indoors for micro)		2100-0		2100-0		2100-0		2100-0		2100-0						UEs(10% indoors for micro)		1900-0		1900-0		1900-0		1900-0		1900-0						UEs(10% indoors for micro)		1700-0		1700-0		1700-0		1700-0		170-0				UEs(10% indoors for micro)		1500-0		1500-0		1500-0		1500-0		1500-0				UEs(10% indoors for micro)		1300-0		1300-0		1300-0		1300-0		1300-0				UEs(10% indoors for micro)		1100-0		1100-0		1100-0		1100-0		1100-0

				ACIR-set id		-		1		1		1		1						ACIR-set id		-		1		1		1		1						ACIR-set id		-		1		1		1		1				ACIR-set id		-		1		1		1		1				ACIR-set id		-		1		1		1		1				ACIR-set id		-		1		1		1		1

				Micro, NR Mean [dB]		76.6974		76.6974		76.6974		76.6974		76.6974						Micro, NR Mean [dB]		75.0884		75.0884		75.0884		75.0884		75.0884						Micro, NR Mean [dB]		72.7044		72.7044		72.7044		72.7044		72.7044				Micro, NR Mean [dB]		67.4054		67.4054		67.4054		67.4054		67.4054				Micro, NR Mean [dB]		52.0096		52.0096		52.0096		52.0096		52.0096				Micro, NR Mean [dB]		26.7483		26.7483		26.7483		26.7483		26.7483

				Load Factor		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786						Load Factor		0.999999969		0.999999969		0.999999969		0.999999969		0.999999969						Load Factor		0.9999999464		0.9999999464		0.9999999464		0.9999999464		0.9999999464				Load Factor		0.9999998183		0.9999998183		0.9999998183		0.9999998183		0.9999998183				Load Factor		0.9999937044		0.9999937044		0.9999937044		0.9999937044		0.9999937044				Load Factor		0.9978856835		0.9978856835		0.9978856835		0.9978856835		0.9978856835

				Load Change %		0		0		0		0		0						Load Change %		0		0		0		0		0						Load Change %		0		0		0		0		0				Load Change %		0		0		0		0		0				Load Change %		0		0		0		0		0				Load Change %		0		0		0		0		0

				Micro, NR Std		1.6579		1.6579		1.6579		1.6579		1.6579						Micro, NR Std		1.9402		1.9402		1.9402		1.9402		1.9402						Micro, NR Std		2.5441		2.5441		2.5441		2.5441		2.5441				Micro, NR Std		4.4232		4.4232		4.4232		4.4232		4.4232				Micro, NR Std		6.2822		6.2822		6.2822		6.2822		6.2822				Micro, NR Std		6.1689		6.1689		6.1689		6.1689		6.1689

				Micro, NR min		70.5598		70.5598		70.5598		70.5598		70.5598						Micro, NR min		67.2204		67.2204		67.2204		67.2204		67.2204						Micro, NR min		61.7422		61.7422		61.7422		61.7422		61.7422				Micro, NR min		52.9377		52.9377		52.9377		52.9377		52.9377				Micro, NR min		35.9653		35.9653		35.9653		35.9653		35.9653				Micro, NR min		14.2581		14.2581		14.2581		14.2581		14.2581

				Micro, NR max		80.9641		80.9641		80.9641		80.9641		80.9641						Micro, NR max		79.6495		79.6495		79.6495		79.6495		79.6495						Micro, NR max		78.1665		78.1665		78.1665		78.1665		78.1665				Micro, NR max		75.6936		75.6936		75.6936		75.6936		75.6936				Micro, NR max		70.2008		70.2008		70.2008		70.2008		70.2008				Micro, NR max		49.3592		49.3592		49.3592		49.3592		49.3592

				Micro, UL blocked calls Mean		45.6768		45.6768		45.6768		45.6768		45.6768						Micro, UL blocked calls Mean		37.8567		37.8567		37.8567		37.8567		37.8567						Micro, UL blocked calls Mean		27.6535		27.6535		27.6535		27.6535		27.6535				Micro, UL blocked calls Mean		15.105		15.105		15.105		15.105		15.105				Micro, UL blocked calls Mean		7.1587		7.1587		7.1587		7.1587		7.1587				Micro, UL blocked calls Mean		1.5085		1.5085		1.5085		1.5085		1.5085

				Micro, UL blocked calls STD		49.8128		49.8128		49.8128		49.8128		49.8128						Micro, UL blocked calls STD		48.503		48.503		48.503		48.503		48.503						Micro, UL blocked calls STD		44.7284		44.7284		44.7284		44.7284		44.7284				Micro, UL blocked calls STD		35.8097		35.8097		35.8097		35.8097		35.8097				Micro, UL blocked calls STD		25.7802		25.7802		25.7802		25.7802		25.7802				Micro, UL blocked calls STD		12.1889		12.1889		12.1889		12.1889		12.1889

				Micro, UL outage Mean [%]		45.6768		45.6768		45.6768		45.6768		45.6768						Micro, UL outage Mean [%]		37.8567		37.8567		37.8567		37.8567		37.8567						Micro, UL outage Mean [%]		27.6535		27.6535		27.6535		27.6535		27.6535				Micro, UL outage Mean [%]		15.105		15.105		15.105		15.105		15.105				Micro, UL outage Mean [%]		7.1587		7.1587		7.1587		7.1587		7.1587				Micro, UL outage Mean [%]		1.5085		1.5085		1.5085		1.5085		1.5085

				Micro, UL outage Std		49.8128		49.8128		49.8128		49.8128		49.8128						Micro, UL outage Std		48.503		48.503		48.503		48.503		48.503						Micro, UL outage Std		44.7284		44.7284		44.7284		44.7284		44.7284				Micro, UL outage Std		35.8097		35.8097		35.8097		35.8097		35.8097				Micro, UL outage Std		25.7802		25.7802		25.7802		25.7802		25.7802				Micro, UL outage Std		12.1889		12.1889		12.1889		12.1889		12.1889

				Micro, DL outage Mean [%]		5.5212		6.0797		7.7522		13.1879		22.8897						Micro, DL outage Mean [%]		3.0543		3.6202		4.9883		9.8872		19.1162						Micro, DL outage Mean [%]		0.9598		1.445		2.4914		6.3832		14.6058				Micro, DL outage Mean [%]		0.0311		0.2772		0.9572		3.5746		10.1049				Micro, DL outage Mean [%]		0		0.0655		0.3673		1.7778		6.0892				Micro, DL outage Mean [%]		0		0.0295		0.1721		0.9382		3.6651

				Micro, DL outage Std		22.8389		23.8956		26.7411		33.834		42.0109						Micro, DL outage Std		17.2073		18.6789		21.7693		29.8475		39.3203						Micro, DL outage Std		9.7484		11.9313		15.5818		24.44		35.3146				Micro, DL outage Std		1.7552		5.2538		9.7277		18.5593		30.1338				Micro, DL outage Std		0		2.5571		6.0448		13.2063		23.9066				Micro, DL outage Std		0		1.7147		4.1322		9.6316		18.7854

				Micro, DL blocked calls mean		5.5212		8.2818		10.1743		15.4355		24.6313						Micro, DL blocked calls mean		3.0543		6.1025		7.7505		12.5176		21.2194						Micro, DL blocked calls mean		0.9598		4.2081		5.6063		9.4677		17.1739				Micro, DL blocked calls mean		0.0311		3.3673		4.4747		7.1724		13.2326				Micro, DL blocked calls mean		0		3.2475		4.0712		5.745		9.7911				Micro, DL blocked calls mean		0		3.2987		4.0237		5.2157		7.913

				Micro, DL blocked calls STD		22.8389		27.5606		30.2307		36.1276		43.0853						Micro, DL blocked calls STD		17.2073		23.9375		26.7386		33.0909		40.8851						Micro, DL blocked calls STD		9.7484		20.0771		23.0033		29.2744		37.7142				Micro, DL blocked calls STD		1.7552		18.0384		20.6744		25.8014		33.8815				Micro, DL blocked calls STD		0		17.7259		19.7619		23.269		29.7172				Micro, DL blocked calls STD		0		17.8604		19.6513		22.234		26.9932

				Pico, NR Mean [dB]		0		48.2741		48.2741		48.2741		48.2741						Pico, NR Mean [dB]		0		47.8849		47.8849		47.8849		47.8849						Pico, NR Mean [dB]		0		47.2746		47.2746		47.2746		47.2746				Pico, NR Mean [dB]		0		46.5697		46.5697		46.5697		46.5697				Pico, NR Mean [dB]		0		45.4404		45.4404		45.4404		45.4404				Pico, NR Mean [dB]		0		39.8576		39.8576		39.8576		39.8576

				Load Factor		0		0.9999851204		0		0.9999851204		0						Load Factor		0		0		0		0		0						Load Factor		0		0		0		0		0				Load Factor		0		0		0		0		0				Load Factor		0		0		0		0		0				Load Factor		0		0		0		0		0

				Pico, NR Std		0		2.5594		2.5594		2.5594		2.5594						Pico, NR Std		0		2.6816		2.6816		2.6816		2.6816						Pico, NR Std		0		2.8167		2.8167		2.8167		2.8167				Pico, NR Std		0		3.0171		3.0171		3.0171		3.0171				Pico, NR Std		0		3.3997		3.3997		3.3997		3.3997				Pico, NR Std		0		5.9082		5.9082		5.9082		5.9082

				Pico, NR Min		0		39.6157		39.6157		39.6157		39.6157						Pico, NR Min		0		38.3563		38.3563		38.3563		38.3563						Pico, NR Min		0		38.0444		38.0444		38.0444		38.0444				Pico, NR Min		0		36.7915		36.7915		36.7915		36.7915				Pico, NR Min		0		34.972		34.972		34.972		34.972				Pico, NR Min		0		22.6106		22.6106		22.6106		22.6106

				Pico, NR Max		0		54.4843		54.4843		54.4843		54.4843						Pico, NR Max		0		54.4226		54.4226		54.4226		54.4226						Pico, NR Max		0		53.9132		53.9132		53.9132		53.9132				Pico, NR Max		0		53.6957		53.6957		53.6957		53.6957				Pico, NR Max		0		53.272		53.272		53.272		53.272				Pico, NR Max		0		52.1938		52.1938		52.1938		52.1938

				33 dBm micro BSs, 1 pico BS		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot

				Micro, DL outage Mean [%]		7.149		10.4968		19.3896		2100

				Micro, DL outage Mean [%]		4.5688		7.4145		15.9249		1900

				Micro, DL outage Mean [%]		2.1443		4.3637		11.9165		1700

				Micro, DL outage Mean [%]		0.6062		2.134		8.3259		1500

				Micro, DL outage Mean [%]		0.2293		1.0493		5.364		1300

				Micro, DL outage Mean [%]		0.1212		0.6457		3.6067		1100

				33 dBm micro BSs,4 pico BS		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot

				Micro, DL outage Mean [%]		6.0797		7.7522		13.1879		22.8897		2100

				Micro, DL outage Mean [%]		3.6202		4.9883		9.8872		19.1162		1900

				Micro, DL outage Mean [%]		1.445		2.4914		6.3832		14.6058		1700

				Micro, DL outage Mean [%]		0.2772		0.9572		3.5746		10.1049		1500

				Micro, DL outage Mean [%]		0.0655		0.3673		1.7778		6.0892		1300

				Micro, DL outage Mean [%]		0.0295		0.1721		0.9382		3.6651		1100

				Reference cases

				Micro, DL outage Mean [%]		5.5212		2100

				Micro, DL outage Mean [%]		3.0543		1900

				Micro, DL outage Mean [%]		0.9598		1700

				Micro, DL outage Mean [%]		0.0311		1500

				Micro, DL outage Mean [%]		0		1300

				Micro, DL outage Mean [%]		0		1100

				Micro, DL outage Mean [%]		6.0072		2100

				Micro, DL outage Mean [%]		3.3814		1900

				Micro, DL outage Mean [%]		1.1218		1700

				Micro, DL outage Mean [%]		0.0414		1500

				Micro, DL outage Mean [%]		0		1300

				Micro, DL outage Mean [%]		0		1100





		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



20 dBm Pico

24 dBm Pico

30 dBm Pico

Reference (No Pico)

Number of Micro UEs

DL Outage Percentage

1 Pico BS, Micro DL Outages (mean values)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



0 dBm Pico

5 dBm Pico

10 dBm Pico

15 dBm Pico

Reference (No Pico)

Number of Micro UEs

DL Outage Percentage

4 Pico BS, Micro DL Outages (mean values)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0
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		0		0

		0		0

		0		0

		0		0

		0		0



Reference, with Antenna Gain

Reference, Without Antenna Gain

Number of UEs

DL outage percentage

Micro Reference cases with and without antenna gain

0

0

0

0

0

0

0

0

0

0

0

0



		33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		10 dB Pico pilot		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs						20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot				33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs						20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot				33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs						20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot				33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs						20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot

		UEs(10% indoors for micro)		2100-0		2100-0		2100-0		2100-0		2100-0		2100-0						UEs(10% indoors for micro)		1900-0		1900-0		1900-0		1900-0						UEs(10% indoors for micro)		1700-0						1700-0		1700-0		1700-0				UEs(10% indoors for micro)		1500-0						1500-0		1500-0		1500-0				UEs(10% indoors for micro)		1300-0						1300-0		1300-0		1300-0				UEs(10% indoors for micro)		1100-0						1100-0		1100-0		1100-0

		ACIR-set id		-		1		1		1		1		1						ACIR-set id		-		1		1		1						ACIR-set id		-						1		1		1				ACIR-set id		-						1		1		1				ACIR-set id		-						1		1		1				ACIR-set id		-						1		1		1

		Micro, NR Mean [dB]		76.6974		76.6974		76.6974		76.6974		76.6974		76.6974						Micro, NR Mean [dB]														Micro, NR Mean [dB]																Micro, NR Mean [dB]																Micro, NR Mean [dB]																Micro, NR Mean [dB]

		Load Factor		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786						Load Factor														Load Factor																Load Factor																Load Factor																Load Factor

		Load Change %		0		0		0		0		0		0						Load Change %														Load Change %																Load Change %																Load Change %																Load Change %

		Micro, NR Std		1.6579		1.6579		1.6579		1.6579		1.6579		1.6579						Micro, NR Std														Micro, NR Std																Micro, NR Std																Micro, NR Std																Micro, NR Std

		Micro, NR min		70.5598		70.5598		70.5598		70.5598		70.5598		70.5598						Micro, NR min														Micro, NR min																Micro, NR min																Micro, NR min																Micro, NR min

		Micro, NR max		80.9641		80.9641		80.9641		80.9641		80.9641		80.9641						Micro, NR max														Micro, NR max																Micro, NR max																Micro, NR max																Micro, NR max

		Micro, UL blocked calls Mean		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768						Micro, UL blocked calls Mean														Micro, UL blocked calls Mean																Micro, UL blocked calls Mean																Micro, UL blocked calls Mean																Micro, UL blocked calls Mean

		Micro, UL blocked calls STD		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128						Micro, UL blocked calls STD														Micro, UL blocked calls STD																Micro, UL blocked calls STD																Micro, UL blocked calls STD																Micro, UL blocked calls STD

		Micro, UL outage Mean [%]		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768						Micro, UL outage Mean [%]														Micro, UL outage Mean [%]																Micro, UL outage Mean [%]																Micro, UL outage Mean [%]																Micro, UL outage Mean [%]

		Micro, UL outage Std		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128						Micro, UL outage Std														Micro, UL outage Std																Micro, UL outage Std																Micro, UL outage Std																Micro, UL outage Std

		Micro, DL outage Mean [%]		5.5212		5.5732		5.7639		7.149		10.4968		19.3896						Micro, DL outage Mean [%]														Micro, DL outage Mean [%]																Micro, DL outage Mean [%]																Micro, DL outage Mean [%]																Micro, DL outage Mean [%]

		Micro, DL outage Std		22.8389		22.94		23.3056		25.7634		30.6501		39.5325						Micro, DL outage Std														Micro, DL outage Std																Micro, DL outage Std																Micro, DL outage Std																Micro, DL outage Std

		Micro, DL blocked calls mean		5.5212		6.3735		7.4699		9.5517		12.748		21.0284						Micro, DL blocked calls mean														Micro, DL blocked calls mean																Micro, DL blocked calls mean																Micro, DL blocked calls mean																Micro, DL blocked calls mean

		Micro, DL blocked calls STD		22.8389		24.4279		26.2903		29.3924		33.3504		40.7493						Micro, DL blocked calls STD														Micro, DL blocked calls STD																Micro, DL blocked calls STD																Micro, DL blocked calls STD																Micro, DL blocked calls STD

		Pico, NR Mean [dB]		0		47.5561		47.5561		47.5561		47.5561		47.5561						Pico, NR Mean [dB]														Pico, NR Mean [dB]																Pico, NR Mean [dB]																Pico, NR Mean [dB]																Pico, NR Mean [dB]

		Load Factor		0		0.9999824454		0.9999824454		0.9999824454		0.9999824454		0						Load Factor														Load Factor																Load Factor																Load Factor																Load Factor

		Pico, NR Std		0		2.511		2.511		2.511		2.511		2.511						Pico, NR Std														Pico, NR Std																Pico, NR Std																Pico, NR Std																Pico, NR Std

		Pico, NR Min		0		40.2397		40.2397		40.2397		40.2397		40.2397						Pico, NR Min														Pico, NR Min																Pico, NR Min																Pico, NR Min																Pico, NR Min

		Pico, NR Max		0		53.1779		53.1779		53.1779		53.1779		53.1779						Pico, NR Max														Pico, NR Max																Pico, NR Max																Pico, NR Max																Pico, NR Max

		33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot		20 dB Pico pilot		24 dB Pico pilot				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot						33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot						33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot						33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot

		UEs(10% indoors for micro)		2100-0		2100-0		2100-0		2100-0		2100-0		2100-0		2100-0				UEs(10% indoors for micro)		1900-0		1900-0		1900-0		1900-0		1900-0				UEs(10% indoors for micro)		1700-0		1700-0		1700-0		1700-0		1700-0						UEs(10% indoors for micro)		1500-0		1500-0		1500-0		1500-0		1500-0						UEs(10% indoors for micro)		1300-0		1300-0		1300-0		1300-0		1300-0						UEs(10% indoors for micro)		1100-0		1100-0		1100-0		1100-0		1100-0

		ACIR-set id		-		1		1		1		1		1		1				ACIR-set id		-		1		1		1		1				ACIR-set id		-		1		1		1		1						ACIR-set id		-		1		1		1		1						ACIR-set id		-		1		1		1		1						ACIR-set id		-		1		1		1		1

		Micro, NR Mean [dB]		76.6974		76.6974		76.6974		76.6974		76.6974		76.6974		76.6974				Micro, NR Mean [dB]														Micro, NR Mean [dB]																Micro, NR Mean [dB]																Micro, NR Mean [dB]																Micro, NR Mean [dB]

		Load Factor		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786				Load Factor														Load Factor																Load Factor																Load Factor																Load Factor

		Load Change %		0		0		0		0		0		0		0				Load Change %														Load Change %																Load Change %																Load Change %																Load Change %

		Micro, NR Std		1.6579		1.6579		1.6579		1.6579		1.6579		1.6579		1.6579				Micro, NR Std														Micro, NR Std																Micro, NR Std																Micro, NR Std																Micro, NR Std

		Micro, NR min		70.5598		70.5598		70.5598		70.5598		70.5598		70.5598		70.5598				Micro, NR min														Micro, NR min																Micro, NR min																Micro, NR min																Micro, NR min

		Micro, NR max		80.9641		80.9641		80.9641		80.9641		80.9641		80.9641		80.9641				Micro, NR max														Micro, NR max																Micro, NR max																Micro, NR max																Micro, NR max

		Micro, UL blocked calls Mean		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768				Micro, UL blocked calls Mean														Micro, UL blocked calls Mean																Micro, UL blocked calls Mean																Micro, UL blocked calls Mean																Micro, UL blocked calls Mean

		Micro, UL blocked calls STD		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128				Micro, UL blocked calls STD														Micro, UL blocked calls STD																Micro, UL blocked calls STD																Micro, UL blocked calls STD																Micro, UL blocked calls STD

		Micro, UL outage Mean [%]		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768				Micro, UL outage Mean [%]														Micro, UL outage Mean [%]																Micro, UL outage Mean [%]																Micro, UL outage Mean [%]																Micro, UL outage Mean [%]

		Micro, UL outage Std		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128				Micro, UL outage Std														Micro, UL outage Std																Micro, UL outage Std																Micro, UL outage Std																Micro, UL outage Std

		Micro, DL outage Mean [%]		5.5212		6.0797		7.7522		13.1879		22.8897		34.3639		42.1227				Micro, DL outage Mean [%]														Micro, DL outage Mean [%]																Micro, DL outage Mean [%]																Micro, DL outage Mean [%]																Micro, DL outage Mean [%]

		Micro, DL outage Std		22.8389		23.8956		26.7411		33.834		42.0109		47.4918		49.3753				Micro, DL outage Std														Micro, DL outage Std																Micro, DL outage Std																Micro, DL outage Std																Micro, DL outage Std

		Micro, DL blocked calls mean		5.5212		8.2818		10.1743		15.4355		24.6313		35.4974		42.8713				Micro, DL blocked calls mean														Micro, DL blocked calls mean																Micro, DL blocked calls mean																Micro, DL blocked calls mean																Micro, DL blocked calls mean

		Micro, DL blocked calls STD		22.8389		27.5606		30.2307		36.1276		43.0853		47.8502		49.489				Micro, DL blocked calls STD														Micro, DL blocked calls STD																Micro, DL blocked calls STD																Micro, DL blocked calls STD																Micro, DL blocked calls STD

		Pico, NR Mean [dB]		0		48.2741		48.2741		48.2741		48.2741		48.2741		48.2741				Pico, NR Mean [dB]														Pico, NR Mean [dB]																Pico, NR Mean [dB]																Pico, NR Mean [dB]																Pico, NR Mean [dB]

		Load Factor		0		0.9999851204		0		0.9999851204		0		0.9999851204		0.9999851204				Load Factor														Load Factor																Load Factor																Load Factor																Load Factor

		Pico, NR Std		0		2.5594		2.5594		2.5594		2.5594		2.5594		2.5594				Pico, NR Std														Pico, NR Std																Pico, NR Std																Pico, NR Std																Pico, NR Std

		Pico, NR Min		0		39.6157		39.6157		39.6157		39.6157		39.6157		39.6157				Pico, NR Min														Pico, NR Min																Pico, NR Min																Pico, NR Min																Pico, NR Min

		Pico, NR Max		0		54.4843		54.4843		54.4843		54.4843		54.4843		54.4843				Pico, NR Max														Pico, NR Max																Pico, NR Max																Pico, NR Max																Pico, NR Max
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Results, February '03, Pico ref

		

				20 dBm max power		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS

				# of Pico UEs		50		100		200		300		400		500		700		1000		1300

				ACIR-set id		1		1		1		1		1		1		1		1		1

				Pico, NR Mean [dB]		5.7923		10.9022		47.0719		59.8061		66.5189		70.6368		75.5934		79.6221		82.0684

				Load Factor		0		0		0		0		0		0		0		0		0

				Load Change %		0		0		0		0		0		0		0		0		0

				Pico, NR Std		2.7349		2.8166		1.4277		1.3452		1.182		1.011		0.8152		0.6255		0.5435

				Pico, NR Min		1.9783		5.5488		42.9029		55.7514		62.9248		67.6557		73.2251		77.6157		80.4752

				Pico, NR Max		13.2479		17.8778		51.5646		63.8491		70.1634		73.5828		77.9909		81.4307		83.7123

				Pico, UL blocked calls Mean		0.0165		0.1435		33.6648		58.3015		70.168		77.4413		85.3108		91.0883		93.8341

				Pico, UL blocked calls STD		1.1917		3.7538		47.2565		49.3062		45.7522		41.7968		35.3997		28.4912		24.0535

				Pico, UL outage Mean [%]		0.0165		0.1435		33.6648		58.3015		70.168		77.4413		85.3108		91.0883		93.8341

				Pico, UL outage Std		1.1917		3.7538		47.2565		49.3062		45.7522		41.7968		35.3997		28.4912		24.0535

				Pico, DL outage Mean [%]		0.083		0.1278		0.5804		1.5434		2.8604		6.1337		19.777		35.2817		69.771

				Pico, DL outage Std		2.81		3.5423		7.4615		12.2388		16.5432		23.7893		39.4197		47.6991		45.9052

				Pico, DL blocked calls mean		0.083		0.1278		0.5804		1.5434		2.8604		6.1337		19.777		35.2817		69.771

				Pico, DL blocked calls STD		2.81		3.5423		7.4615		12.2388		16.5432		23.7893		39.4197		47.6991		45.9052

				# of Pico UEs		50		100		200		300		400		500		700		1000		1300

				Pico, UL outage Mean [%]		0.0165		0.1435		33.6648		58.3015		70.168		77.4413		85.3108		91.0883		93.8341

				Pico, DL outage Mean [%]		0.083		0.1278		0.5804		1.5434		2.8604		6.1337		19.777		35.2817		69.771

				24 dBm max power		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS

				# of Pico UEs		50		100		200		300		400		500		700		1000		1300

				ACIR-set id		1		1		1		1		1		1		1		1		1

				Pico, NR Mean [dB]		5.7923		10.9022		47.0719		59.8061		66.5189		70.6368		75.5934		79.6221		82.0684

				Load Factor		0		0		0		0		0		0		0		0		0

				Load Change %		0		0		0		0		0		0		0		0		0

				Pico, NR Std		2.7349		2.8166		1.4277		1.3452		1.182		1.011		0.8152		0.6255		0.5435

				Pico, NR Min		1.9783		5.5488		42.9029		55.7514		62.9248		67.6557		73.2251		77.6157		80.4752

				Pico, NR Max		13.2479		17.8778		51.5646		63.8491		70.1634		73.5828		77.9909		81.4307		83.7123

				Pico, UL blocked calls Mean		0.0165		0.1435		33.6648		58.3015		70.168		77.4413		85.3108		91.0883		93.8341

				Pico, UL blocked calls STD		1.1917		3.7538		47.2565		49.3062		45.7522		41.7968		35.3997		28.4912		24.0535

				Pico, UL outage Mean [%]		0.0165		0.1435		33.6648		58.3015		70.168		77.4413		85.3108		91.0883		93.8341

				Pico, UL outage Std		1.1917		3.7538		47.2565		49.3062		45.7522		41.7968		35.3997		28.4912		24.0535

				Pico, DL outage Mean [%]		0.006		0.005		0.0224		0.0992		0.3026		0.6974		2.1999		8.5394		46.2318

				Pico, DL outage Std		0.6242		0.5812		1.4762		3.1246		5.4862		8.3181		14.6571		27.9445		49.8573

				Pico, DL blocked calls mean		0.006		0.005		0.0224		0.0992		0.3026		0.6974		2.1999		8.5394		46.2318

				Pico, DL blocked calls STD		0.6242		0.5812		1.4762		3.1246		5.4862		8.3181		14.6571		27.9445		49.8573

				30 dBm max power		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS		1 Pico BS

				# of Pico UEs		50		100		200		300		400		500		700		1000		1300

				ACIR-set id		1		1		1		1		1		1		1		1		1

				Pico, NR Mean [dB]		5.7923		10.9022		47.0719		59.8061		66.5189		70.6368		75.5934		79.6221		82.0684

				Load Factor		0		0		0		0		0		0		0		0		0

				Load Change %		0		0		0		0		0		0		0		0		0

				Pico, NR Std		2.7349		2.8166		1.4277		1.3452		1.182		1.011		0.8152		0.6255		0.5435

				Pico, NR Min		1.9783		5.5488		42.9029		55.7514		62.9248		67.6557		73.2251		77.6157		80.4752

				Pico, NR Max		13.2479		17.8778		51.5646		63.8491		70.1634		73.5828		77.9909		81.4307		83.7123

				Pico, UL blocked calls Mean		0.0165		0.1435		33.6648		58.3015		70.168		77.4413		85.3108		91.0883		93.8341

				Pico, UL blocked calls STD		1.1917		3.7538		47.2565		49.3062		45.7522		41.7968		35.3997		28.4912		24.0535

				Pico, UL outage Mean [%]		0.0165		0.1435		33.6648		58.3015		70.168		77.4413		85.3108		91.0883		93.8341

				Pico, UL outage Std		1.1917		3.7538		47.2565		49.3062		45.7522		41.7968		35.3997		28.4912		24.0535

				Pico, DL outage Mean [%]		0		0		0		0		0.0001		0.0007		0.0674		2.4272		34.3335

				Pico, DL outage Std		0		0		0		0		0.025		0.223		2.5757		15.3889		47.4822

				Pico, DL blocked calls mean		0		0		0		0		0.0001		0.0007		0.0674		2.4272		34.3335

				Pico, DL blocked calls STD		0		0		0		0		0.025		0.223		2.5757		15.3889		47.4822
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Results, January '03
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				33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot								33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot								33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		Ref,12 Micro BSs		Ref,12 Micro BSs		Ref,12 Micro BSs		Ref,12 Micro BSs		Ref,12 Micro BSs

				UEs(10% indoors for micro)		2100-0		2100-0		2100-0		2100-0								UEs(10% indoors for micro)		1900-0		1900-0		1900-0		1900-0								UEs(10% indoors for micro)		1700-0		1700-0		1700-0		1700-0						UEs(10% indoors for micro)		1500-0		1500-0		1500-0		1500-0						UEs(10% indoors for micro)		1300-0		1300-0		1300-0		1300-0						UEs(10% indoors for micro)		1100-0		1100-0		1100-0		1100-0						UEs(10% indoors for micro)		2100-0		1900-0		1700-0		1500-0		1300-0		1100-0

				ACIR-set id		-		1		1		1								ACIR-set id		-		1		1		1								ACIR-set id		-		1		1		1						ACIR-set id		-		1		1		1						ACIR-set id		-		1		1		1						ACIR-set id		-		1		1		1						ACIR-set id		-		-		-		-		-		-

				Micro, NR Mean [dB]		76.6974		76.6974		76.6974		76.6974								Micro, NR Mean [dB]		75.0884		75.0884		75.0884		75.0884								Micro, NR Mean [dB]		72.7044		72.7044		72.7044		72.7044						Micro, NR Mean [dB]		67.4054		67.4054		67.4054		67.4054						Micro, NR Mean [dB]		52.0096		52.0096		52.0096		52.0096						Micro, NR Mean [dB]		26.7483		26.7483		26.7483		26.7483						Micro, NR Mean [dB]		87.9673		86.3899		84.1103		79.218		64.3647		38.3241

				Load Factor		0.9999999786		0.9999999786		0.9999999786		0.9999999786								Load Factor		0.999999969		0.999999969		0.999999969		0.999999969								Load Factor		0.9999999464		0.9999999464		0.9999999464		0.9999999464						Load Factor		0.9999998183		0.9999998183		0.9999998183		0.9999998183						Load Factor		0.9999937044		0.9999937044		0.9999937044		0.9999937044						Load Factor		0.9978856835		0.9978856835		0.9978856835		0.9978856835						Load Factor		0.9999999984		0.9999999977		0.9999999961		0.999999988		0.999999634		0.9998529077

				Load Change %		0		0		0		0								Load Change %		0		0		0		0								Load Change %		0		0		0		0						Load Change %		0		0		0		0						Load Change %		0		0		0		0						Load Change %		0		0		0		0						Load Change %		0		0		0		0		0		0

				Micro, NR Std		1.6579		1.6579		1.6579		1.6579								Micro, NR Std		1.9402		1.9402		1.9402		1.9402								Micro, NR Std		2.5441		2.5441		2.5441		2.5441						Micro, NR Std		4.4232		4.4232		4.4232		4.4232						Micro, NR Std		6.2822		6.2822		6.2822		6.2822						Micro, NR Std		6.1689		6.1689		6.1689		6.1689						Micro, NR Std		1.5913		1.8574		2.404		4.1666		6.2787		6.4567

				Micro, NR min		70.5598		70.5598		70.5598		70.5598								Micro, NR min		67.2204		67.2204		67.2204		67.2204								Micro, NR min		61.7422		61.7422		61.7422		61.7422						Micro, NR min		52.9377		52.9377		52.9377		52.9377						Micro, NR min		35.9653		35.9653		35.9653		35.9653						Micro, NR min		14.2581		14.2581		14.2581		14.2581						Micro, NR min		82.1457		78.9443		73.5135		65.0583		48.3923		21.2435

				Micro, NR max		80.9641		80.9641		80.9641		80.9641								Micro, NR max		79.6495		79.6495		79.6495		79.6495								Micro, NR max		78.1665		78.1665		78.1665		78.1665						Micro, NR max		75.6936		75.6936		75.6936		75.6936						Micro, NR max		70.2008		70.2008		70.2008		70.2008						Micro, NR max		49.3592		49.3592		49.3592		49.3592						Micro, NR max		92.111		90.7834		89.3556		87.0002		81.9294		61.1296

				Micro, UL blocked calls Mean		45.6768		45.6768		45.6768		45.6768								Micro, UL blocked calls Mean		37.8567		37.8567		37.8567		37.8567								Micro, UL blocked calls Mean		27.6535		27.6535		27.6535		27.6535						Micro, UL blocked calls Mean		15.105		15.105		15.105		15.105						Micro, UL blocked calls Mean		7.1587		7.1587		7.1587		7.1587						Micro, UL blocked calls Mean		1.5085		1.5085		1.5085		1.5085						Micro, UL blocked calls Mean		47.0193		39.2887		29.1762		16.3387		7.4782		1.5999

				Micro, UL blocked calls STD		49.8128		49.8128		49.8128		49.8128								Micro, UL blocked calls STD		48.503		48.503		48.503		48.503								Micro, UL blocked calls STD		44.7284		44.7284		44.7284		44.7284						Micro, UL blocked calls STD		35.8097		35.8097		35.8097		35.8097						Micro, UL blocked calls STD		25.7802		25.7802		25.7802		25.7802						Micro, UL blocked calls STD		12.1889		12.1889		12.1889		12.1889						Micro, UL blocked calls STD		49.9111		48.8392		45.4573		36.9718		26.3039		12.5466

				Micro, UL outage Mean [%]		45.6768		45.6768		45.6768		45.6768								Micro, UL outage Mean [%]		37.8567		37.8567		37.8567		37.8567								Micro, UL outage Mean [%]		27.6535		27.6535		27.6535		27.6535						Micro, UL outage Mean [%]		15.105		15.105		15.105		15.105						Micro, UL outage Mean [%]		7.1587		7.1587		7.1587		7.1587						Micro, UL outage Mean [%]		1.5085		1.5085		1.5085		1.5085						Micro, UL outage Mean [%]		47.0193		39.2887		29.1762		16.3387		7.4782		1.5999

				Micro, UL outage Std		49.8128		49.8128		49.8128		49.8128								Micro, UL outage Std		48.503		48.503		48.503		48.503								Micro, UL outage Std		44.7284		44.7284		44.7284		44.7284						Micro, UL outage Std		35.8097		35.8097		35.8097		35.8097						Micro, UL outage Std		25.7802		25.7802		25.7802		25.7802						Micro, UL outage Std		12.1889		12.1889		12.1889		12.1889						Micro, UL outage Std		49.9111		48.8392		45.4573		36.9718		26.3039		12.5466

				Micro, DL outage Mean [%]		5.5212		7.149		10.4968		19.3896								Micro, DL outage Mean [%]		3.0543		4.5688		7.4145		15.9249								Micro, DL outage Mean [%]		0.9598		2.1443		4.3637		11.9165						Micro, DL outage Mean [%]		0.0311		0.6062		2.134		8.3259						Micro, DL outage Mean [%]		0		0.2293		1.0493		5.364						Micro, DL outage Mean [%]		0		0.1212		0.6457		3.6067						Micro, DL outage Mean [%]		6.0072		3.3814		1.1218		0.0414		0		0

				Micro, DL outage Std		22.8389		25.7634		30.6501		39.5325								Micro, DL outage Std		17.2073		20.8796		26.1984		36.5898								Micro, DL outage Std		9.7484		14.484		20.4251		32.3963						Micro, DL outage Std		1.7552		7.7535		14.4459		27.6241						Micro, DL outage Std		0		4.7807		10.1862		22.5284						Micro, DL outage Std		0		3.4725		8.0006		18.6371						Micro, DL outage Std		23.7618		18.0748		10.5309		2.0255		0		0

				Micro, DL blocked calls mean		5.5212		9.5517		12.748		21.0284								Micro, DL blocked calls mean		3.0543		7.3026		10.0179		17.8303								Micro, DL blocked calls mean		0.9598		5.2236		7.3642		14.1592						Micro, DL blocked calls mean		0.0311		4.0609		5.5993		11.0458						Micro, DL blocked calls mean		0		3.8079		4.7913		8.6238						Micro, DL blocked calls mean		0		3.787		4.5734		7.3049						Micro, DL blocked calls mean		6.0072		3.3814		1.1218		0.0414		0		0

				Micro, DL blocked calls STD		22.8389		29.3924		33.3504		40.7493								Micro, DL blocked calls STD		17.2073		26.0175		30.0227		38.2761								Micro, DL blocked calls STD		9.7484		22.2499		26.1175		34.8619						Micro, DL blocked calls STD		1.7552		19.738		22.9899		31.344						Micro, DL blocked calls STD		0		19.1386		21.3579		28.0708						Micro, DL blocked calls STD		0		19.0881		20.8904		26.0198						Micro, DL blocked calls STD		23.7618		18.0748		10.5309		2.0255		0		0

				Pico, NR Mean [dB]		0		47.5561		47.5561		47.5561								Pico, NR Mean [dB]		0		47.2064		47.2064		47.2064								Pico, NR Mean [dB]		0		46.625		46.625		46.625						Pico, NR Mean [dB]		0		45.8792		45.8792		45.8792						Pico, NR Mean [dB]		0		44.4788		44.4788		44.4788						Pico, NR Mean [dB]		0		34.2478		34.2478		34.2478						Pico, NR Mean [dB]		0		0		0		0		0		0

				Load Factor		0		0.9999824454		0.9999824454		0								Load Factor		0		0		0		0								Load Factor		0		0		0		0						Load Factor		0		0		0		0						Load Factor		0		0		0		0						Load Factor		0		0		0		0						Load Factor		0		0		0		0		0		0

				Pico, NR Std		0		2.511		2.511		2.511								Pico, NR Std		0		2.6507		2.6507		2.6507								Pico, NR Std		0		2.7542		2.7542		2.7542						Pico, NR Std		0		2.9435		2.9435		2.9435						Pico, NR Std		0		3.3822		3.3822		3.3822						Pico, NR Std		0		4.168		4.168		4.168						Pico, NR Std		0		0		0		0		0		0

				Pico, NR Min		0		40.2397		40.2397		40.2397								Pico, NR Min		0		39.7923		39.7923		39.7923								Pico, NR Min		0		38.9319		38.9319		38.9319						Pico, NR Min		0		38.1466		38.1466		38.1466						Pico, NR Min		0		35.4151		35.4151		35.4151						Pico, NR Min		0		22.6106		22.6106		22.6106						Pico, NR Min		0		0		0		0		0		0

				Pico, NR Max		0		53.1779		53.1779		53.1779								Pico, NR Max		0		53.2505		53.2505		53.2505								Pico, NR Max		0		52.8542		52.8542		52.8542						Pico, NR Max		0		52.5042		52.5042		52.5042						Pico, NR Max		0		51.8275		51.8275		51.8275						Pico, NR Max		0		47.0953		47.0953		47.0953						Pico, NR Max		0		0		0		0		0		0

				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot						33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot						33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot

				UEs(10% indoors for micro)		2100-0		2100-0		2100-0		2100-0		2100-0						UEs(10% indoors for micro)		1900-0		1900-0		1900-0		1900-0		1900-0						UEs(10% indoors for micro)		1700-0		1700-0		1700-0		1700-0		170-0				UEs(10% indoors for micro)		1500-0		1500-0		1500-0		1500-0		1500-0				UEs(10% indoors for micro)		1300-0		1300-0		1300-0		1300-0		1300-0				UEs(10% indoors for micro)		1100-0		1100-0		1100-0		1100-0		1100-0

				ACIR-set id		-		1		1		1		1						ACIR-set id		-		1		1		1		1						ACIR-set id		-		1		1		1		1				ACIR-set id		-		1		1		1		1				ACIR-set id		-		1		1		1		1				ACIR-set id		-		1		1		1		1

				Micro, NR Mean [dB]		76.6974		76.6974		76.6974		76.6974		76.6974						Micro, NR Mean [dB]		75.0884		75.0884		75.0884		75.0884		75.0884						Micro, NR Mean [dB]		72.7044		72.7044		72.7044		72.7044		72.7044				Micro, NR Mean [dB]		67.4054		67.4054		67.4054		67.4054		67.4054				Micro, NR Mean [dB]		52.0096		52.0096		52.0096		52.0096		52.0096				Micro, NR Mean [dB]		26.7483		26.7483		26.7483		26.7483		26.7483

				Load Factor		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786						Load Factor		0.999999969		0.999999969		0.999999969		0.999999969		0.999999969						Load Factor		0.9999999464		0.9999999464		0.9999999464		0.9999999464		0.9999999464				Load Factor		0.9999998183		0.9999998183		0.9999998183		0.9999998183		0.9999998183				Load Factor		0.9999937044		0.9999937044		0.9999937044		0.9999937044		0.9999937044				Load Factor		0.9978856835		0.9978856835		0.9978856835		0.9978856835		0.9978856835

				Load Change %		0		0		0		0		0						Load Change %		0		0		0		0		0						Load Change %		0		0		0		0		0				Load Change %		0		0		0		0		0				Load Change %		0		0		0		0		0				Load Change %		0		0		0		0		0

				Micro, NR Std		1.6579		1.6579		1.6579		1.6579		1.6579						Micro, NR Std		1.9402		1.9402		1.9402		1.9402		1.9402						Micro, NR Std		2.5441		2.5441		2.5441		2.5441		2.5441				Micro, NR Std		4.4232		4.4232		4.4232		4.4232		4.4232				Micro, NR Std		6.2822		6.2822		6.2822		6.2822		6.2822				Micro, NR Std		6.1689		6.1689		6.1689		6.1689		6.1689

				Micro, NR min		70.5598		70.5598		70.5598		70.5598		70.5598						Micro, NR min		67.2204		67.2204		67.2204		67.2204		67.2204						Micro, NR min		61.7422		61.7422		61.7422		61.7422		61.7422				Micro, NR min		52.9377		52.9377		52.9377		52.9377		52.9377				Micro, NR min		35.9653		35.9653		35.9653		35.9653		35.9653				Micro, NR min		14.2581		14.2581		14.2581		14.2581		14.2581

				Micro, NR max		80.9641		80.9641		80.9641		80.9641		80.9641						Micro, NR max		79.6495		79.6495		79.6495		79.6495		79.6495						Micro, NR max		78.1665		78.1665		78.1665		78.1665		78.1665				Micro, NR max		75.6936		75.6936		75.6936		75.6936		75.6936				Micro, NR max		70.2008		70.2008		70.2008		70.2008		70.2008				Micro, NR max		49.3592		49.3592		49.3592		49.3592		49.3592

				Micro, UL blocked calls Mean		45.6768		45.6768		45.6768		45.6768		45.6768						Micro, UL blocked calls Mean		37.8567		37.8567		37.8567		37.8567		37.8567						Micro, UL blocked calls Mean		27.6535		27.6535		27.6535		27.6535		27.6535				Micro, UL blocked calls Mean		15.105		15.105		15.105		15.105		15.105				Micro, UL blocked calls Mean		7.1587		7.1587		7.1587		7.1587		7.1587				Micro, UL blocked calls Mean		1.5085		1.5085		1.5085		1.5085		1.5085

				Micro, UL blocked calls STD		49.8128		49.8128		49.8128		49.8128		49.8128						Micro, UL blocked calls STD		48.503		48.503		48.503		48.503		48.503						Micro, UL blocked calls STD		44.7284		44.7284		44.7284		44.7284		44.7284				Micro, UL blocked calls STD		35.8097		35.8097		35.8097		35.8097		35.8097				Micro, UL blocked calls STD		25.7802		25.7802		25.7802		25.7802		25.7802				Micro, UL blocked calls STD		12.1889		12.1889		12.1889		12.1889		12.1889

				Micro, UL outage Mean [%]		45.6768		45.6768		45.6768		45.6768		45.6768						Micro, UL outage Mean [%]		37.8567		37.8567		37.8567		37.8567		37.8567						Micro, UL outage Mean [%]		27.6535		27.6535		27.6535		27.6535		27.6535				Micro, UL outage Mean [%]		15.105		15.105		15.105		15.105		15.105				Micro, UL outage Mean [%]		7.1587		7.1587		7.1587		7.1587		7.1587				Micro, UL outage Mean [%]		1.5085		1.5085		1.5085		1.5085		1.5085

				Micro, UL outage Std		49.8128		49.8128		49.8128		49.8128		49.8128						Micro, UL outage Std		48.503		48.503		48.503		48.503		48.503						Micro, UL outage Std		44.7284		44.7284		44.7284		44.7284		44.7284				Micro, UL outage Std		35.8097		35.8097		35.8097		35.8097		35.8097				Micro, UL outage Std		25.7802		25.7802		25.7802		25.7802		25.7802				Micro, UL outage Std		12.1889		12.1889		12.1889		12.1889		12.1889

				Micro, DL outage Mean [%]		5.5212		6.0797		7.7522		13.1879		22.8897						Micro, DL outage Mean [%]		3.0543		3.6202		4.9883		9.8872		19.1162						Micro, DL outage Mean [%]		0.9598		1.445		2.4914		6.3832		14.6058				Micro, DL outage Mean [%]		0.0311		0.2772		0.9572		3.5746		10.1049				Micro, DL outage Mean [%]		0		0.0655		0.3673		1.7778		6.0892				Micro, DL outage Mean [%]		0		0.0295		0.1721		0.9382		3.6651

				Micro, DL outage Std		22.8389		23.8956		26.7411		33.834		42.0109						Micro, DL outage Std		17.2073		18.6789		21.7693		29.8475		39.3203						Micro, DL outage Std		9.7484		11.9313		15.5818		24.44		35.3146				Micro, DL outage Std		1.7552		5.2538		9.7277		18.5593		30.1338				Micro, DL outage Std		0		2.5571		6.0448		13.2063		23.9066				Micro, DL outage Std		0		1.7147		4.1322		9.6316		18.7854

				Micro, DL blocked calls mean		5.5212		8.2818		10.1743		15.4355		24.6313						Micro, DL blocked calls mean		3.0543		6.1025		7.7505		12.5176		21.2194						Micro, DL blocked calls mean		0.9598		4.2081		5.6063		9.4677		17.1739				Micro, DL blocked calls mean		0.0311		3.3673		4.4747		7.1724		13.2326				Micro, DL blocked calls mean		0		3.2475		4.0712		5.745		9.7911				Micro, DL blocked calls mean		0		3.2987		4.0237		5.2157		7.913

				Micro, DL blocked calls STD		22.8389		27.5606		30.2307		36.1276		43.0853						Micro, DL blocked calls STD		17.2073		23.9375		26.7386		33.0909		40.8851						Micro, DL blocked calls STD		9.7484		20.0771		23.0033		29.2744		37.7142				Micro, DL blocked calls STD		1.7552		18.0384		20.6744		25.8014		33.8815				Micro, DL blocked calls STD		0		17.7259		19.7619		23.269		29.7172				Micro, DL blocked calls STD		0		17.8604		19.6513		22.234		26.9932

				Pico, NR Mean [dB]		0		48.2741		48.2741		48.2741		48.2741						Pico, NR Mean [dB]		0		47.8849		47.8849		47.8849		47.8849						Pico, NR Mean [dB]		0		47.2746		47.2746		47.2746		47.2746				Pico, NR Mean [dB]		0		46.5697		46.5697		46.5697		46.5697				Pico, NR Mean [dB]		0		45.4404		45.4404		45.4404		45.4404				Pico, NR Mean [dB]		0		39.8576		39.8576		39.8576		39.8576

				Load Factor		0		0.9999851204		0		0.9999851204		0						Load Factor		0		0		0		0		0						Load Factor		0		0		0		0		0				Load Factor		0		0		0		0		0				Load Factor		0		0		0		0		0				Load Factor		0		0		0		0		0

				Pico, NR Std		0		2.5594		2.5594		2.5594		2.5594						Pico, NR Std		0		2.6816		2.6816		2.6816		2.6816						Pico, NR Std		0		2.8167		2.8167		2.8167		2.8167				Pico, NR Std		0		3.0171		3.0171		3.0171		3.0171				Pico, NR Std		0		3.3997		3.3997		3.3997		3.3997				Pico, NR Std		0		5.9082		5.9082		5.9082		5.9082

				Pico, NR Min		0		39.6157		39.6157		39.6157		39.6157						Pico, NR Min		0		38.3563		38.3563		38.3563		38.3563						Pico, NR Min		0		38.0444		38.0444		38.0444		38.0444				Pico, NR Min		0		36.7915		36.7915		36.7915		36.7915				Pico, NR Min		0		34.972		34.972		34.972		34.972				Pico, NR Min		0		22.6106		22.6106		22.6106		22.6106

				Pico, NR Max		0		54.4843		54.4843		54.4843		54.4843						Pico, NR Max		0		54.4226		54.4226		54.4226		54.4226						Pico, NR Max		0		53.9132		53.9132		53.9132		53.9132				Pico, NR Max		0		53.6957		53.6957		53.6957		53.6957				Pico, NR Max		0		53.272		53.272		53.272		53.272				Pico, NR Max		0		52.1938		52.1938		52.1938		52.1938

				33 dBm micro BSs, 1 pico BS		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot

				Micro, DL outage Mean [%]		7.149		10.4968		19.3896		2100

				Micro, DL outage Mean [%]		4.5688		7.4145		15.9249		1900

				Micro, DL outage Mean [%]		2.1443		4.3637		11.9165		1700

				Micro, DL outage Mean [%]		0.6062		2.134		8.3259		1500

				Micro, DL outage Mean [%]		0.2293		1.0493		5.364		1300

				Micro, DL outage Mean [%]		0.1212		0.6457		3.6067		1100

				33 dBm micro BSs,4 pico BS		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot

				Micro, DL outage Mean [%]		6.0797		7.7522		13.1879		22.8897		2100

				Micro, DL outage Mean [%]		3.6202		4.9883		9.8872		19.1162		1900

				Micro, DL outage Mean [%]		1.445		2.4914		6.3832		14.6058		1700

				Micro, DL outage Mean [%]		0.2772		0.9572		3.5746		10.1049		1500

				Micro, DL outage Mean [%]		0.0655		0.3673		1.7778		6.0892		1300

				Micro, DL outage Mean [%]		0.0295		0.1721		0.9382		3.6651		1100

				Reference cases

				Micro, DL outage Mean [%]		5.5212		2100

				Micro, DL outage Mean [%]		3.0543		1900

				Micro, DL outage Mean [%]		0.9598		1700

				Micro, DL outage Mean [%]		0.0311		1500

				Micro, DL outage Mean [%]		0		1300

				Micro, DL outage Mean [%]		0		1100

				Micro, DL outage Mean [%]		6.0072		2100

				Micro, DL outage Mean [%]		3.3814		1900

				Micro, DL outage Mean [%]		1.1218		1700

				Micro, DL outage Mean [%]		0.0414		1500

				Micro, DL outage Mean [%]		0		1300

				Micro, DL outage Mean [%]		0		1100





		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



20 dBm Pico

24 dBm Pico

30 dBm Pico

Reference (No Pico)

Number of speech Micro UEs

upper bound of DL Outage %

1 Pico BS, Micro DL Outages (upper bound)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0

		0		0		0		0		0



0 dBm Pico

5 dBm Pico

10 dBm Pico

15 dBm Pico

Reference (No Pico)

Number of Micro UEs

DL Outage Percentage

4 Pico BS, Micro DL Outages (mean values)

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Reference, with Antenna Gain

Reference, Without Antenna Gain

Number of UEs

DL outage percentage

Micro Reference cases with and without antenna gain

0

0

0

0

0

0

0

0

0

0

0

0



		33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		10 dB Pico pilot		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs		20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot						33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs						20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot				33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs						20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot				33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs						20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot				33 dBm micro BSs, 1 pico BS		Ref,12 Micro BSs						20 dB Pico pilot		24 dB Pico pilot		30 dB Pico pilot

		UEs(10% indoors for micro)		2100-0		2100-0		2100-0		2100-0		2100-0		2100-0						UEs(10% indoors for micro)		1900-0		1900-0		1900-0		1900-0						UEs(10% indoors for micro)		1700-0						1700-0		1700-0		1700-0				UEs(10% indoors for micro)		1500-0						1500-0		1500-0		1500-0				UEs(10% indoors for micro)		1300-0						1300-0		1300-0		1300-0				UEs(10% indoors for micro)		1100-0						1100-0		1100-0		1100-0

		ACIR-set id		-		1		1		1		1		1						ACIR-set id		-		1		1		1						ACIR-set id		-						1		1		1				ACIR-set id		-						1		1		1				ACIR-set id		-						1		1		1				ACIR-set id		-						1		1		1

		Micro, NR Mean [dB]		76.6974		76.6974		76.6974		76.6974		76.6974		76.6974						Micro, NR Mean [dB]														Micro, NR Mean [dB]																Micro, NR Mean [dB]																Micro, NR Mean [dB]																Micro, NR Mean [dB]

		Load Factor		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786						Load Factor														Load Factor																Load Factor																Load Factor																Load Factor

		Load Change %		0		0		0		0		0		0						Load Change %														Load Change %																Load Change %																Load Change %																Load Change %

		Micro, NR Std		1.6579		1.6579		1.6579		1.6579		1.6579		1.6579						Micro, NR Std														Micro, NR Std																Micro, NR Std																Micro, NR Std																Micro, NR Std

		Micro, NR min		70.5598		70.5598		70.5598		70.5598		70.5598		70.5598						Micro, NR min														Micro, NR min																Micro, NR min																Micro, NR min																Micro, NR min

		Micro, NR max		80.9641		80.9641		80.9641		80.9641		80.9641		80.9641						Micro, NR max														Micro, NR max																Micro, NR max																Micro, NR max																Micro, NR max

		Micro, UL blocked calls Mean		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768						Micro, UL blocked calls Mean														Micro, UL blocked calls Mean																Micro, UL blocked calls Mean																Micro, UL blocked calls Mean																Micro, UL blocked calls Mean

		Micro, UL blocked calls STD		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128						Micro, UL blocked calls STD														Micro, UL blocked calls STD																Micro, UL blocked calls STD																Micro, UL blocked calls STD																Micro, UL blocked calls STD

		Micro, UL outage Mean [%]		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768						Micro, UL outage Mean [%]														Micro, UL outage Mean [%]																Micro, UL outage Mean [%]																Micro, UL outage Mean [%]																Micro, UL outage Mean [%]

		Micro, UL outage Std		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128						Micro, UL outage Std														Micro, UL outage Std																Micro, UL outage Std																Micro, UL outage Std																Micro, UL outage Std

		Micro, DL outage Mean [%]		5.5212		5.5732		5.7639		7.149		10.4968		19.3896						Micro, DL outage Mean [%]														Micro, DL outage Mean [%]																Micro, DL outage Mean [%]																Micro, DL outage Mean [%]																Micro, DL outage Mean [%]

		Micro, DL outage Std		22.8389		22.94		23.3056		25.7634		30.6501		39.5325						Micro, DL outage Std														Micro, DL outage Std																Micro, DL outage Std																Micro, DL outage Std																Micro, DL outage Std

		Micro, DL blocked calls mean		5.5212		6.3735		7.4699		9.5517		12.748		21.0284						Micro, DL blocked calls mean														Micro, DL blocked calls mean																Micro, DL blocked calls mean																Micro, DL blocked calls mean																Micro, DL blocked calls mean

		Micro, DL blocked calls STD		22.8389		24.4279		26.2903		29.3924		33.3504		40.7493						Micro, DL blocked calls STD														Micro, DL blocked calls STD																Micro, DL blocked calls STD																Micro, DL blocked calls STD																Micro, DL blocked calls STD

		Pico, NR Mean [dB]		0		47.5561		47.5561		47.5561		47.5561		47.5561						Pico, NR Mean [dB]														Pico, NR Mean [dB]																Pico, NR Mean [dB]																Pico, NR Mean [dB]																Pico, NR Mean [dB]

		Load Factor		0		0.9999824454		0.9999824454		0.9999824454		0.9999824454		0						Load Factor														Load Factor																Load Factor																Load Factor																Load Factor

		Pico, NR Std		0		2.511		2.511		2.511		2.511		2.511						Pico, NR Std														Pico, NR Std																Pico, NR Std																Pico, NR Std																Pico, NR Std

		Pico, NR Min		0		40.2397		40.2397		40.2397		40.2397		40.2397						Pico, NR Min														Pico, NR Min																Pico, NR Min																Pico, NR Min																Pico, NR Min

		Pico, NR Max		0		53.1779		53.1779		53.1779		53.1779		53.1779						Pico, NR Max														Pico, NR Max																Pico, NR Max																Pico, NR Max																Pico, NR Max

		33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot		20 dB Pico pilot		24 dB Pico pilot				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot				33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot						33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot						33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot						33 dBm micro BSs,4 pico BS		Ref,12 Micro BSs		0 dB Pico pilot		5 dB Pico pilot		10 dB Pico pilot		15 dB Pico pilot

		UEs(10% indoors for micro)		2100-0		2100-0		2100-0		2100-0		2100-0		2100-0		2100-0				UEs(10% indoors for micro)		1900-0		1900-0		1900-0		1900-0		1900-0				UEs(10% indoors for micro)		1700-0		1700-0		1700-0		1700-0		1700-0						UEs(10% indoors for micro)		1500-0		1500-0		1500-0		1500-0		1500-0						UEs(10% indoors for micro)		1300-0		1300-0		1300-0		1300-0		1300-0						UEs(10% indoors for micro)		1100-0		1100-0		1100-0		1100-0		1100-0

		ACIR-set id		-		1		1		1		1		1		1				ACIR-set id		-		1		1		1		1				ACIR-set id		-		1		1		1		1						ACIR-set id		-		1		1		1		1						ACIR-set id		-		1		1		1		1						ACIR-set id		-		1		1		1		1

		Micro, NR Mean [dB]		76.6974		76.6974		76.6974		76.6974		76.6974		76.6974		76.6974				Micro, NR Mean [dB]														Micro, NR Mean [dB]																Micro, NR Mean [dB]																Micro, NR Mean [dB]																Micro, NR Mean [dB]

		Load Factor		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786		0.9999999786				Load Factor														Load Factor																Load Factor																Load Factor																Load Factor

		Load Change %		0		0		0		0		0		0		0				Load Change %														Load Change %																Load Change %																Load Change %																Load Change %

		Micro, NR Std		1.6579		1.6579		1.6579		1.6579		1.6579		1.6579		1.6579				Micro, NR Std														Micro, NR Std																Micro, NR Std																Micro, NR Std																Micro, NR Std

		Micro, NR min		70.5598		70.5598		70.5598		70.5598		70.5598		70.5598		70.5598				Micro, NR min														Micro, NR min																Micro, NR min																Micro, NR min																Micro, NR min

		Micro, NR max		80.9641		80.9641		80.9641		80.9641		80.9641		80.9641		80.9641				Micro, NR max														Micro, NR max																Micro, NR max																Micro, NR max																Micro, NR max

		Micro, UL blocked calls Mean		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768				Micro, UL blocked calls Mean														Micro, UL blocked calls Mean																Micro, UL blocked calls Mean																Micro, UL blocked calls Mean																Micro, UL blocked calls Mean

		Micro, UL blocked calls STD		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128				Micro, UL blocked calls STD														Micro, UL blocked calls STD																Micro, UL blocked calls STD																Micro, UL blocked calls STD																Micro, UL blocked calls STD

		Micro, UL outage Mean [%]		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768		45.6768				Micro, UL outage Mean [%]														Micro, UL outage Mean [%]																Micro, UL outage Mean [%]																Micro, UL outage Mean [%]																Micro, UL outage Mean [%]

		Micro, UL outage Std		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128		49.8128				Micro, UL outage Std														Micro, UL outage Std																Micro, UL outage Std																Micro, UL outage Std																Micro, UL outage Std

		Micro, DL outage Mean [%]		5.5212		6.0797		7.7522		13.1879		22.8897		34.3639		42.1227				Micro, DL outage Mean [%]														Micro, DL outage Mean [%]																Micro, DL outage Mean [%]																Micro, DL outage Mean [%]																Micro, DL outage Mean [%]

		Micro, DL outage Std		22.8389		23.8956		26.7411		33.834		42.0109		47.4918		49.3753				Micro, DL outage Std														Micro, DL outage Std																Micro, DL outage Std																Micro, DL outage Std																Micro, DL outage Std

		Micro, DL blocked calls mean		5.5212		8.2818		10.1743		15.4355		24.6313		35.4974		42.8713				Micro, DL blocked calls mean														Micro, DL blocked calls mean																Micro, DL blocked calls mean																Micro, DL blocked calls mean																Micro, DL blocked calls mean

		Micro, DL blocked calls STD		22.8389		27.5606		30.2307		36.1276		43.0853		47.8502		49.489				Micro, DL blocked calls STD														Micro, DL blocked calls STD																Micro, DL blocked calls STD																Micro, DL blocked calls STD																Micro, DL blocked calls STD

		Pico, NR Mean [dB]		0		48.2741		48.2741		48.2741		48.2741		48.2741		48.2741				Pico, NR Mean [dB]														Pico, NR Mean [dB]																Pico, NR Mean [dB]																Pico, NR Mean [dB]																Pico, NR Mean [dB]

		Load Factor		0		0.9999851204		0		0.9999851204		0		0.9999851204		0.9999851204				Load Factor														Load Factor																Load Factor																Load Factor																Load Factor

		Pico, NR Std		0		2.5594		2.5594		2.5594		2.5594		2.5594		2.5594				Pico, NR Std														Pico, NR Std																Pico, NR Std																Pico, NR Std																Pico, NR Std

		Pico, NR Min		0		39.6157		39.6157		39.6157		39.6157		39.6157		39.6157				Pico, NR Min														Pico, NR Min																Pico, NR Min																Pico, NR Min																Pico, NR Min

		Pico, NR Max		0		54.4843		54.4843		54.4843		54.4843		54.4843		54.4843				Pico, NR Max														Pico, NR Max																Pico, NR Max																Pico, NR Max																Pico, NR Max
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