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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1 Scope

This document is a technical report of the study item on Home NodeB/eNodeB [1].  The goal of this study item is,

•
To characterise the 3G Home NodeB environment.  Whenever possible the scenarios defined as part of this study shall be of benefit to the LTE Home eNodeB investigation.

•
To determine the feasibility of a solution and to outline any obstacles

•
High level HNB requirements are understood not to be complete; hence the report includes a description of the motivation of requirements needed to progress the work

•
Whenever possible to offer recommendations for specifications
2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
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· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
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3 Definitions, symbols and abbreviations

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].
ACIR
Adjacent Channel Interference Rejection, can be translated to receiver selectivity when the emission mask of the interfering signal is accounted for.

BS
Cellular system base station

CSG
Closed Subscriber Group

DL
Downlink, the RF path from BS to UE

eHNB
evolved Home Node B

GSM
Mobile cellular system (throughout this document, this acronym is generally to also means the services GPRS and EDGE, both enhancements to GSM, unless not applicable to the discussion.)

HNB
Home NodeB

MBSFN
Multicast/Broadcast over a Single Frequency Network

RX
Receiver

TX
Transmitter

UE
User Equipment, also cellular terminal

UL
Uplink, the RF path from UE to BS

UMTS
Universal Mobile Telecommunications System, often used synonymously with WCDMA

WCDMA
Wideband Code Division Multiple Access, a type of cellular system meeting ITU-2000 requirement

4 General
As agreed in the study item proposal [1]:
“Within the course of increasing UMTS terminal penetration and fixed-mobile convergence, an upcoming demand for 3G Home NodeBs to provide attractive services and data rates in home environments is observed.

UTRAN is not optimal suited for this application as UTRAN was developed and defined under the assumption of coordinated network deployment whereas home NodeBs are typically associated with uncoordinated and large scale deployment.

Aim of this feasibility study is to investigate optimization and amendments to the UTRAN standard in order to fully support the application of Home NodeBs. The scope of this study item is limited to FDD mode.

This study includes but is not limited to the architecture aspect, handover scenarios and interference considerations.

In order to minimize the impact on the existing overall network, the home NodeB concept for WCDMA shall operate with legacy terminals (from Release 99 onwards) and core network and minimize impact on UTRAN interfaces. No impact to terminal specifications is foreseen.

Once the feasibility study is finalized, an optimised solution for the 3G Home NodeB environment should be available.
Work for the LTE home eNodeB (as part of the on-going LTE work item) should benefit from the scenarios defined as part of this study. The intention is to base the interference analysis on the same scenario for both UTRAN and EUTRAN as the deployment scenarios are expected to be the same.”

4.1 
Task description 

The purpose of this study item is to characterise the 3G Home NodeB environment and investigate the feasibility of optimisations and amendments to UTRAN FDD mode to adapt it to fully support the 3G Home NodeB. 

In order to achieve this, studies should be carried out in at least the following areas:

1) TSG RAN WG4

Requirements

Identify any new, revised or missing RF requirements for 3G Home NodeB

Identify relevant deployment scenarios

RF-related issues
Investigate RF related aspects such as interference scenarios and RF performance requirements for 3G Home NodeB
Frequency accuracy 

Investigate the frequency accuracy required for the home environment

Associated class definitions

Investigate (based on requirements and scenario coverage in the current specification) whether the local area class can be extended to cover scenarios for the 3G Home Node B, or a new class needs to be defined.

2)
TSG RAN WG2 and TSG RAN WG3 

Architecture
Investigation on if and which UTRAN interfaces might be impacted

Implications of deployment and/or operational scenario for 3G Home NodeB

Potential for very high density of 3G Home NodeBs

Rigorous planning is not necessarily possible and/or desirable for consumer premise equipment

Mobility scenarios 
Management of neighbor cell information

Restriction of handover in one or both directions. 

Frequency reuse within overlapping/ hierarchical cell layout
Access control scenario

Control of 3G Home NodeB access and managing unwanted access

5 RF Aspects (RAN WG4)

5.1 Requirements


5.1.1 New RF requirements 

5.1.2 Requirements analysis
5.2 Deployment Configurations

5.2.1 Configuration  A   CSG, Dedicated channel, Fixed Power

5.2.2 Configuration  B  CSG, Dedicated channel, Adaptive Power

5.2.3 Configuration  C. CSG, Co-channel, Adaptive Power

5.2.4 Configuration  D. Partial Co-Channel  

5.2.5 Configuration  E. Open Access, dedicated or co-channel
5.3 Interference Scenarios

5.4 Home NodeB Class Definition

5.4.1 Maximum Output Power

5.4.2 Frequency Accuracy

5.4.3 Minimum Coupling Loss

5.4.4 Summary
6 Radio Interface Architecture and protocols (RAN WG2)

7 UTRAN Architecture and Application Protocol (RAN WG3)

8 Conclusions
A Annex (informative) Coexistence Analysis Models
A.1 System Level Simulation Assumptions
A.1.1 Proposed Propagation Models
A.1.2 HNB Apartment Building Model

For studying inter-HNB interference scenarios, we propose the following apartment model.

We consider a 3-story building with 25 apartments per floor. The apartments are 10mx10m and are placed next to each other on a 5x5 grid on each floor. The floor separation is assumed to be 4 meters. In addition, we assume that with probability p, there is a HNB in each apartment. This probability represents the density of HNB deployment. For the apartments that have a HNB, the HNB and HUE are dropped randomly and uniformly in the apartment with a minimum separation of one meter. We then use a modified version of the Keenan-Motley model [43] to calculate the propagation loss from each Home UE (HUE) to every HNB:
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The partition losses, Win, Wex and F, are assumed to be fixed whereas qin and qex are assumed to be random to capture variations in apartment layouts. The total number of walls between the transmitter and receiver, q=qin + qex, is a random number chosen from the set 
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with equal probability. Here, dw represents the minimum wall separation. Note that the average distance between two partitions is approximately equal to 2dw. Given the value of q, the numbers of internal and external walls are calculated as follows. qin= q and qex=0 if the transmitter and receiver are in the same apartment; and 
[image: image5.wmf]ë

û

)

/

,

1

max(

k

q

q

ex

=

 and qin = max(0, q-qex) if the transmitter and receiver are in different apartments. Here, k represents the average number of internal walls per external wall. For our apartment model k is equal to 10/dw. The values suggested for the above parameters are given in 

Table 1 below.


Table 1. List of parameters for the apartment model

	Parameter
	Value

	Win
	5dB

	Wex
	5dB

	F
	18.3dB

	dw
	2m

	k
	5

	f
	2x109 Hz

	c
	3x108 m/s


A.1.3 HNB-Macro Propagation Model

For studying the interactions between HNBs and Macro NBs (MNBs), we propose the following HNB-macro model.  

We drop M HNB houses
 of size 12mx12m inside each macrocell.  A HNB is dropped randomly and uniformly inside each house. Corresponding to each HNB, a HUE is dropped randomly such that with probability pHUE, the HUE is inside the house and with probability 1-pHUE, the HUE is outside the house in the yard. The total lot size (including the yard) is assumed to be 24mx24m. As we drop the HNB houses and HUEs, we make sure that the houses do not overlap and no HUE is inside a neighbour’s house. We then drop N macro UEs (MUEs) inside each macrocell. We assume that with probability pMUE, the MUE is inside a macro house
 in which case we drop a macro house for that UE. The macro houses have the same size as the HNB houses (i.e., 12mx12m). We again make sure that the houses do not overlap and also no HUE is inside a macro house. However, we do not prevent a MUE to be inside a HNB house. In addition, we enforce a minimum path loss of X dB between MUEs and HNBs. In other words, if a MUE is within X dB of a HNB in terms of path loss, we redrop the MUE.

Based on the above model, we compute the various propagation losses as described in the following sections. Table 2 summarizes the path loss computations for various scenarios.

Table 2 Summary of path Loss computation for HNB-macro propagation model

	Cases
	Path Loss (dB)

	MUE to MNB
	MUE is outside
	3GPP macrocell model described in Annex A of 3GPP TR 25.896 v6.0.0

	
	MUE is inside a house
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	HUE to MNB
	HUE is outside
	3GPP macrocell model described in Annex A of 3GPP TR 25.896 v6.0.0

	
	HUE is inside a house
	
[image: image8.wmf]ow

v

macro

L

qW

aR

PL

+

+

+

)

(


with 
[image: image9.wmf]þ

ý

ü

î

í

ì

ú

û

ú

ê

ë

ê

Î

w

d

R

q

,...,

1

,

0



	MUE to HNB
	MUE is inside the same house as HNB
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	MUE is outside
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	MUE is inside a different house
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	HUE to HNB
	HUE is inside the same house as HNB
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	HUE is outside
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	HUE is inside a different house
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A.1.3.1 Propagation Loss from MUEs to Macro NodeBs (MNBs)

A) If the MUE is outside, we use the macrocell propagation model described in Annex A of [44]. 

B) If the MUE is inside a house, we use a model similar to the indoor-outdoor model described in Section 5.2.1 of [69]. More specifically, the MUE is projected into four virtual UEs located at the edges of the house. The path loss is then computed as
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where PL(v)macro is the path loss from a MNB to the virtual UE, R is the distance between the MUE and the virtual UE, q is the total number of walls between the MUE and the virtual UE, W is the wall partition loss which is set to 5dB, a is the attenuation coefficient equal to 0.8dB/m, and Low is the outdoor penetration loss. Similar to the HNB model described in Section A.1.2, we assume that q is a random number chosen from the set 
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with equal probability where dw is again set to 2m. In addition, we assume that Low is 10dB with probability 0.8 and is equal to 2dB with probability 0.2 to account for windows. We calculate the path loss corresponding to each of the four virtual UEs according to (2), and choose the smallest one. 

A.1.3.2 Propagation Loss from HUEs to MNBs

The propagation loss from a HUE to a MNB is calculated in the same way as the one described in Section A.1.3.1.

A.1.3.3 Propagation Loss from MUEs to HNBs

A) If the MUE is inside the same house as the HNB, we use (1), to compute the path loss.

B) If the MUE is outside, the path loss is computed as
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where PLfs is the free space loss given by 
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with d being the distance between the MUE and HNB in meters. Here, q is the total number of walls between the MUE and the HNB, W is the wall partition loss and Low is the outdoor penetration loss (as described in Section A.1.2. In this case, q is a random number chosen from the set 
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 where 
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is the portion of d inside the house.

C) If the MUE is inside a different house than the HNB, the path loss is calculated as
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where PLfs is given by (4), 
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are the penetration losses for the two houses, and q is a random number chosen from the set
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A.1.3.4 Propagation Loss from HUEs to HNBs
The propagation loss from a HUE to a HNB is calculated in a similar way as the one described in Section A.1.3.2.

A.1.4 Simulation Assumptions

The general simulation assumptions are summarized in Table 3.

Table 3. Summary of Simulation Assumptions

	Parameter
	Value

	Macro ISD
	1000 m

	Carrier frequency
	2 GHz

	Propagation model
	See A.1.1

	Channel Model
	Stationary Rician Channel Model


	Lognormal shadowing standard deviation
	0 dB, for HNBs

8 dB, for MNBs


A.1.3.5 Downlink Simulation Assumptions

Table 4. Downlink Simulation Assumptions

	Parameter
	Value

	HUE antenna
	Dual omni-directional antenna 

	UE antenna gain
	0 dBi

	HNB antenna
	Single omni-directional antenna 

	HNB antenna gain 
	14 dBi

	Penetration loss
	20 dB

	CPICH power ratio
	-10 dB

	Total overhead power ratio  (including CPICH)
	-5.229 dB

	Total HNB power
	10 dBm

	UE Noise Figure
	9 dB

	UE Receiver
	Equalizer

	Maximum Modulation
	64 QAM

	Maximum code rate
	0.8

	Number of HS-PDSCH codes
	15

	Geometry Cap
	22 dB

	Max number of HARQ transmissions
	4

	CQI error standard deviation (lognormal)
	0  dB

	Traffic Model 
	Full Buffer (best effort data)


A.1.3.6 Uplink Simulation Assumptions

Simulation assumptions for the uplink are summarized in Table 5.

Table 5 Summary of Uplink Simulation Assumptions

	Parameter
	Value

	HUE/MUE antenna
	Single omni-directional antenna with 0dBi gain

	HNB antenna
	Dual omni-directional antenna with 0dBi gain

	MNB antenna
	Dual antenna with 14dBi gain and horizontal pattern given by
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	HUE/MUE minimum transmit power
	-50dBm

	HUE/MUE maximum transmit power
	24dBm

	TTI
	2 ms

	Max number of HARQ transmissions
	4


A.2 General Analytical Model Assumptions

A.2.1 Deployment Scenario

The assumed scenario consists of a WCDMA macro cell layer, and {0, 50, 100, 200, 500} HNBs randomly distributed within each of the macro cells. The macro layer is based on the ‘case 1’ of [65]. The simulation parameters for the macro layer are listed in Table 1.

Table 1. Parameters for macro layer.

	Parameter
	Value

	Cellular layout
	Hexagonal grid, 19 sites, 3 sectors per site

	Inter-site distance
	500 m

	BS antenna pattern (horizontal)
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A0 = 14 dBi, (3dB = 70 degrees, Am = 20 dB

	Carrier frequency
	2000 MHz

	Macro BS Tx power (max)
	20 W

	Macro BS Tx power (average)
	15 W


A.2.2 Path Loss Model

The path loss towards a macro nodeB is calculated using the following model:
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(1)

The path loss L0 is calculated using the model in [65] and [66]. Hence,
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(2)

For all connections towards a macro nodeB, a log-normal fading value Ls with the characteristics listed in Table 2 is added. Furthermore, a check is made that the combined loss is not smaller than the corresponding free-space loss Lfsp.
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(3)

Table 2. Simulation assumptions for the lognormal shadowing [65].

	Parameter
	Value

	Lognormal shadowing
	Similar to UMTS 30.03

	Shadowing standard deviation
	8 dB

	Correlation distance of shadowing
	50 m

	Shadowing correlation
	0.5 (between sites)

1.0 (between sectors)


Next, the BS and UE antenna gains are taken into account. The BS antenna gain follows the model in Table 1. For the UE, an omnidirectional antenna with 0 dBi gain is assumed [65]. The minimum coupling loss (MCL) is assumed to be equal to 70 dB [2]. Finally, for an indoor macro UE, or for a connection between a HNB and a macro nodeB, an additional loss (Lindoor) of 20 dB is added [65]. No additional losses are included (Ladd = 0 dB).

The path loss towards a HNB is calculated using the following model:
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(4)

The path loss between an outdoor macro UE and a HNB is based on the microcellular outdoor-to-indoor model in [65]. Hence,
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(5)

The path loss between an indoor macro UE and a HNB, or between neighboring HNBs, is calculated using a somewhat simplified version of the multi-wall model in [67]. In the simplified model, the penetration loss caused by the walls is modeled as a log-linear value, equal to 0.7 dB/m. For floor penetration, the value of Lf is assumed to be equal to 18.3 dB. Hence,
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(6)

where n is the number of penetrated floors between the transmitter and the receiver. For the three-dimensional distance (d3D), the floor height is assumed to be equal to 3 m.

For all connections towards a HNB, the standard deviation of the log-normal fading is equal to 10 dB. The HNB antenna is assumed to be omnidirectional with 0 dBi gain. Similar to the macro case, no additional losses are included.

The path loss towards the HNB is not limited to any specific MCL. However, an assumption can be made that the distance between an UE and a HNB is not smaller than 1 m.

A.2.6 Downlink Simulation Procedure

Some downlink-specific parameters are listed in Table 3.

Table 3. Downlink-specific parameters [65].

	Parameter
	Value

	Macro BS power (maximum)
	20 W

	Macro BS power (average)
	15 W

	HNB power (average)
	0.3(PHNBmax

	P-CPICH overhead (of max power)
	10%

	Total CCH overhead (of max power)
	20%

	DPCH (A-DPCH + other DPCH)
	10%

	HS-SCCH
	5%

	HS-DSCH
	100% - (CCH + DPCH + HS-SCCH)

	HS-DSCH bit rate [68]
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	Non-orthogonality factor
	0.4

	UE noise figure
	9 dB

	Out-of-coverage
	P-CPICH Ec/I0 < -18 dB


The impact on macro layer coverage is studied by looking at the distribution of the received P-CPICH Ec/I0 with different HNB densities and maximum output powers (PHNBmax). The number of HNBs per cell is picked from {0, 50, 100, 200, 500}. With ISD equal to 500 m, this corresponds to HNB densities approximately equal to {0, 690, 1390, 2770, 6930} HNB/km2.

The received average P-CPICH Ec/I0 from macro nodeB i is calculated as
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(7)

where K is the number of macro nodeBs in the system, H is the number of HNBs and ah is the activity factor of HNB h, equal to 0.3. Furthermore, PCPICH is 10% of PNBmax, i.e. 2 W and PNBave is 15 W. ACIR is equal to 0 dB (co-channel) or 33 dB (adjacent channel). Finally, the UE noise figure is assumed to be equal to 9 dB.

The impact on macro layer capacity is studied by looking at the average HS-DSCH bit rate with different HNB densities and maximum output powers. The bit rate can RHS be obtained with a modified Shannon equation [68]:
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(8)

The HS-DSCH CIR from macro nodeB i can be calculated as
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(9)

Assuming the parameters in Table 3, the HS-DSCH transmission power PHS-DSCH becomes equal to 65% of the PNBmax. The problem with this kind of a simplified approach is that the impact of HNB-to-UE downlink interference on power-controlled downlink channels will not be taken into account. What will happen in reality is that due to the additional downlink interference introduced by the HNBs, the DPCHs and HS-SCCHs (if applicable) will require more transmission power in order to reach their quality targets. Hence, as a result of that, less power will be available for HS-DSCH. In the end, the CIRHS will be reduced both due to increased interference and reduced PHS-DSCH.

A rough estimate of the required additional DPCH+HS-SCCH power can be obtained for example by studying the average reduction of the CIRHS, with a certain fixed PHS-DSCH and a HNB deployment scenario, and mapping that into a corresponding average transmit power increase for the power-controlled channels, and further to reduced PHS-DSCH and CIRHS. However, for co-channel scenarios, which can suffer from a high level of interference from HNBs, the required additional power may be greatly over-estimated with this method. In reality, the system will usually have a maximum limit for the power a single DPCH can consume. Furthermore, the connections suffering from high interference and not being able to increase their power any further will either be dropped or moved to another carrier frequency (if applicable). Therefore, this kind of simple “scaling” would be the most suitable for adjacent channel scenarios, where the HNB-to-UE interference is not expected to be too excessive.

The downlink simulation is run as follows:

During each simulation snapshot, a number of macro UEs (“probes”) are uniformly distributed throughout the system area. Indoor macro UEs are uniformly distributed between six (6) floor levels. In addition to the macro UEs, the wanted number of HNBs are also generated in random (uniformly distributed) indoor positions and on random floor levels.

The path losses are calculated from both macro nodeBs and HNBs towards the macro UEs using the models described in section 2.2. Furthermore, in order to obtain an estimate of the macro cellular coverage at the location of the HNBs, path losses between macro nodeBs and HNBs, as well as between the neighboring HNBs are calculated.

In case of simulations with fixed PHNBmax, Ec/I0 and/or CIRHS are calculated for each of the macro UEs as described by equations (7) and (9). For both Ec/I0 and CIRHS, the serving cell is assumed to be the one with the smallest path loss towards the UE.

In case of simulations with adjustable PHNBmax, the appropriate PHNBmax for is calculated separately for each HNB location based on the assumption that the HNB should not cause a “dead zone” (out-of-coverage area) larger than x dB for the adjacent channel macro UE. Hence, expressed with the help of RSSI and P-CPICH RSCP measurements performed on the adjacent downlink carrier the PHNBmax becomes equal to
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or assuming P-CPICH Ec/I0 and RSCP for the strongest macro cell on the adjacent carrier:
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Here, one should notice that RSSI and P-CPICH Ec/I0 include also the average adjacent channel leakage from any neighboring HNBs.

Finally, the calculated values are logged, and a new simulation snapshot is run.

B  Annex (informative) Analysis of HNB interference on the Macro Layer in the Downlink

In this annex, results are summarised from several contributions, for Deployment Scenario A [42][63], Deployment Scenarios B,C [42][50][64] and for Deployment Scenario E [34][55].

Co-channel, CSG deployment of HNB’s using a fixed HNB maximum output power results in unacceptable performance.  The degradation in macro performance is shown in [23,42,63] and summarised in B.3.

Deployment scenario A, where the HNB is at worst deployed on a carrier adjacent to a macro carrier, greatly improves macro performance.  As shown in [23,42,63] and also summarised in B.3, the degradation in macro performance is greatly reduced.

Alternatively, deployment scenario C also reduces the impact on the macro layer by automatically adjusting the HNB transmit power.  The algorithm used to control the HNB transmission power will be left as an implementation detail; consequently a variety of models are explored when setting the HNB transmission power.  Some options are as follows:

· In [63], the maximum output power for each HNB is set based on a fixed limit in the “dead zone” (out-of-coverage area) that would be caused by any adjacent channel macro UE.  Results are summarised in B.3
· In [50], the transmit power for each HNB is set based on the inverted power control scheme used for macro/macro coexistence simulation (power control set 1, power control set 2) Results are summarised in B.4
· In [55], the average transmit power for both the HNB and the macro are balanced at the HNB cell edge.  (These results are provided for Deployment Scenario E only, and summarised in B.5)

Deployment scenario B, where the HNB output power is controlled and the HNB’s are deployed on an adjacent carrier to the macro layer, is shown to be of limited use [64], since the reduced power limit of Deployment Scenario A is adequate for coverage of the majority of homes.  An increase in power may be desirable when a large coverage area is desired, or when coverage within the home is difficult.  However, when the density of HNB is very high, inter-HNB interference dominates, and an increase in HNB power beyond Deployment scenario A does not result in performance gains.  Results are summarised in B.3
An open system provides an alternative solution, as illustrated in [34] and summarised in B.6.  Impact on the macrolayer is further reduced when HNB transmit power is controlled, as shown in [55] and summarised in B.5.  Section B.6 illustrates the importance of setting realistic expectations for performance degradation in the macro layer, to ensure both macro and HNB achieve appropriate performance levels. 
B.3 Summary of Ericsson DL Results (Deployments A,B,C)

Add results from [42,63,64].

B.4 Summary of Nokia Siemens Networks Results (Deployment C)

Add results from [23,50]

B.5 Summary of Alcatel Lucent Results (Deployment E)

Add results from [55]

B.6 Summary of Nortel/Vodafone Results (Deployment E)

Add results from [34]

C  Annex (informative) Analysis of HNB interference on the Macro Layer in the Uplink

Results are summarised from several contributions, for CSG [26][27][59] and for an open system [55].

The impact of HNB receiver characteristics on UL performance is illustrated in [26][27] and summarised in C.8.

An open system provides an possible solution, as illustrated in [34] and summarised in B.6 for UL performance.  Impact on the macro uplink is further reduced when HNB-attached UE maximum transmit power is limited, as shown in [55] and summarised in B.5.  

Section C.7, summarising [59] illustrates the importance of setting realistic expectations for performance degradation in the macro layer, to ensure both macro and HNB achieve appropriate performance levels. 

Results for the uplink from Nortel/Vodafone and Alcatel-Lucent are already provided in Sections B.6 and B.5
C.7 Summary of Qualcomm UL Results (Deployment C)

Add results from [59]

C.8 Summary of Ericsson UL Results (Deployment A,B,C)

Add results from [26,27]

D  Annex (informative)  Analysis of HNB to HNB interference

HNB deployment is always co-channel, which limits the interference reductions achieved by deploying a HNB on an separate carrier from the macro network, as shown in [27][64][58].  Interference management techniques are required to manage HNB to HNB interference, as summarised in D.9
D.9 Summary of Qualcomm UL Results (Deployment A,B,C)

Add results from [58]

E Annex (informative):
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� A HNB house is a house in which there is a HNB.


� A macro house is a house in which there is no HNB/HUE but there is a MUE.


� The Rician Channel is scaled with a complex Gaussian random variable. The Rician channel has a K factor of 10 and a 1.5 Hz Doppler fading.
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