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1. Introduction
1.28Mcps TDD Home NodeB SI have been discussing in 3GPP RAN4 meeting. Simulation on interference is very important part in this SI. This contribution contains the text proposal on simulation assumption for 25.866
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Text Proposal for TR 25.866
--- Begin Text Proposal ---
5.3
Interference Scenarios and Analysis

5.3.1 Interference Scenarios

Considering interferences between Home NodeB and Macro BS and among Home NodeBs, all interference scenarios are listed in Table 5.3.1.
Scenario 1, scenario 2, scenario 3 and scenario 4 are interference scenarios considering Home NodeB and Macro Base station. To scenario 1 and 4, the worst case is that Home NodeB is close to Macro BS, and UE attached Home NodeB locates the cell border of Home NodeB. To scenario 2 and 3, the worst case is that the Macro UE is close to Home NodeB and Macro UE located at the cell edge of Macro BS.

There are 2 interference scenarios between a Home NodeB and the macro NodeB for protecting Macro NodeB. One is Home NodeB Uplink interfere with Maro NodeB Uplink i.e Scenario 1, Another is Home NodeB Downlink interfere with Macro NodeB Downlink i.e Scenario 2. There are two aspects to evaluate Macro BS’ performance, P-CCPCH receipt and Macro NodeB’ HSDPA throughput.
Scenario 5 and Scenario 6 are interference between Home NodeB 1 and Home NodeB 2. In these two scenarios, any close distance between Home NodeB and UE attached to other Home NodeB can be cause to produce interference. 

Table 5.3.1：Interference Scenarios

	Number
	Aggressor
	Victim

	1
	UE attached to Home Node B  (Uplink)
	Macro Node B Uplink

	2
	Home Node B（Downlink）
	Macro Node B Downlink (UE）

	3
	UE attached to Macro Node B（Uplink）
	Home Node B Uplink

	4
	Macro Node B（Downlink）
	Home Node B Downlink

	5
	UE attached to Home Node B（Uplink）
	Home Node B Uplink（Home NodeB）

	6
	Home Node B (Downlink)
	Other Home Node B Downlink (UE)


5.3.2 Interference Analysis

It is suggested that Monte Carlo method from TR 25.942 and determinative methods are applied on interference simulation of Home NodeBs and Macro BS.
5.3.2.1 Assumption

Simulation parameters of TD-SCDMA  Macro BS and Home NodeB are shown in Table 5.3.2.1-1.
Table5.3.2.1-1 TD-SCDMA Macro BS and Home NodeB simulation assumptions

	Parameter
	UL value
	DL value

	SIMULATION TYPE
	Snapshot
	Snapshot

	PROPAGATION PARAMETERS
	
	

	MCL macro (including antenna gain)
	70 dB
	70 dB

	 Antenna gain (including losses)
	0 dBi (UE Tx) , 

0 dBi (HomeNodeB, Rx)


	0 dBi (HomeNodeB, Tx) 

0 dBi( UE, Rx)

	
	0 dBi (UE Tx)

16 dBi (Macro Rx)
	16 dBi (Macro Tx), 
0 dBi( UE, Rx)

	Log Normal fade margin
	10 dB
	10 dB

	PC MODELLINGNote 1
	
	

	# of snapshots
	800 for speech
	800 for speech

	#PC steps per snapshot
	> 150
	> 150

	Step size PC
	perfect PC
	perfect PC

	PC error 
	0 %
	0 %

	Margin in respect with target C/I
	0 dB
	0 dB

	Initial TX power
	Based on C/I target
	Based on C/I target

	Outage condition
	Eb/N0 target not reached due to lack of TX power
	Eb/N0 target not reached due to lack of TX power

	Satisfied user 
	
	measured Eb/N0 higher than Eb/N0 target - 0.5 dB

	HANDOVER MODELING
	Not included
	Not included

	NOISE PARAMETERS
	
	

	Noise figure
	5 dB (Macro), [5] dB (HomeNodeB)
	9 dB (UE)

	Noise power 
	-108 dBm
	-104 dBm

	TX POWER 
	
	

	Maximum BTS power 
	
	34 dBm macro

	Maximum Home NodeB power
	
	[20],[15],[13][10][5][0]dBm

	Maximum UE power
	21dBm
	

	Power control range
	70 dB (UE)
	30 dB (Home NodeB and Marco)

	ADMISSION CONTROL
	Not included
	Not included

	USER DISTRIBUTION
	
	Random and uniform across the network

	INTERFERENCE REDUCTION
	
	

	MUD
	On
	On

	Non orthogonality factor macrocells
	0
	0

	COMMON CHANNEL ORTHOGONALITY
	
	Orthogonal

	DEPLOYMENT SCENARIO
	
	

	BTS type
	
	directional

	Cell radius macro
	
	[500] m macro

	Inter-site single operator
	
	[1500] macro

	# of macro cells 
	
	[72] with wrap around technique

	Home NodeB Type
	
	Omnidirectional

	Home NodeB Indoor Scenario Note 2
	
	

	SIMULATED SERVICES
	
	

	bit-rate speech
	12.2 kbps
	12.2 kbps

	Multipath environment macro
	Vehicular macro
	Vehicular macro

	Eb/N0 target
	[ ] dB
	[ ] dB

	HSDPA
	
	

	Multipath environment macro
	Vehicular macro
	Vehicular macro

	Throughput
	
	


Note1: When HSDPA service is analyzed, Downlink power control is turned off.

Note 2: Detailed indoor scenario refer to Section 4 

The following propagation models are suggested.

· Path loss model between Macro BS and UE1
1. UMTS 30.03

If distance of Macro BS and UE is less than 100m, free space model is used. Or following Path loss Model for Vehicular in UMTS 30.03 is used.
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Where,

f – carrier frequency MHz
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 – the base station antenna height measure from average rooftop, 6m is assumed.

d – distance  km    
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2. Cost231-OH

The expression of COST231-OH for built-up areas is as follows:
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The clutter correction factor is given by:
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The parameters in the above expressions stand for:
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3. ITU P.1238

The expression for the pathloss is provided below:
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where
       
[image: image9.wmf]N

: distance power loss coefficient
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: frequency (MHz)
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 : separation distance (m) between the base station and portable terminal (where d>1m)
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: floor penetration loss factor (dB)
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: number of floors between base station and portable terminal (
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In the frequency range 1.8-2GHz, ITU suggests using the following power loss coefficients N:

· Residential: 
28

· Office:

30

· Commercial:
22

And the following values for the floor penetration loss factor Lf:

· Residential:
4 x n
· Office:

15 + 4 x (n – 1)

· Commercial:
 6 + 3 x (n – 1)

4. ITU P.1411

The LoS-street canyon model provides an upper and a lower bound for the pathloss using the following expressions:
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for the lower bound, with the breakpoint distance given by 
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for the upper bound, the basic transmission loss at the breakpoint distance is given by:
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The other parameters in the above expressions are:

· 
[image: image19.wmf]l

 which is the wavelength (m)

· hb and hM which are the basestation and the mobile unit’s height above street level

· d is the distance from base station (m)

· Path loss model between UE and Home NodeB
Indoor UMTS 30.03 pathloss model is used as following,
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Outdoor to indoor UMTS 30.03 pathloss model is also  used as following :

L = 40 Log10(R) + 30 Log10(f) + 49
where:


R
is the base station - mobile station separation in kilometres;


f
is the carrier frequency of 2000 in MHz for UMTS band application.

NOTE:
L shall in no circumstances be less than free space loss. This model is valid for non-line-of-sight (NLOS) case only and describes worse case propagation. Log-normal shadow fading with a standard deviation of 10 dB for outdoor users and 12 dB for indoor users is assumed. 
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Note1: other suitable path losses are not excluded.
5.3.2.1.1 Indoor Scenario

· UMTS 30.03 indoor scenario.

UMTS 30.03 indoor scenario is shown in Figure 5.3.2.1.1- 1.

[image: image37.emf]
Figure5.3.2.1.1-1:  UMTS 30.03 indoor scenario

Table 5.3.2.1.1-1: UMTS 30.03 Indoor parameters
	Area （m2）
	5000（100*50）

	Layer
	3

	Size of room and corridor（m3）
	Room：10*10*3

	
	Corridor：100*5*3

	Number of Home NodeB
	60

	User activity factor
	85%


· 5x5 apartment. 

Another scenario consists of 25 apartments (5x5). Each apartment is of size 10x10 m (100 m2). In addition to indoor areas, the model contains also an outdoor area surrounding the building, see Figure 5.3.2.1.1-2. 
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Figure5.3.2.1.1- 2:  Reference [3] indoor appartments scenario

Typical apartment and house are also needed evaluation.  
[Related apartment or house structure will be put later]
· Semi-detached house

The semi-detached building with 2 floors is shown in Figure 5.3.2.1.1-3. The semi detached building has two floors and a footprint of approximately 8.8m x 14.5m for both homes. Each floor is assumed to be 3m high. The HUE is assumed to be allowed to take up any position within its own home.In this scenario only one house, i.e. one side of the semi, has been studied in detail.
[image: image39.emf]
Figure 5.3.2.1.1-3. Floor plan of a semi-detached house

The penatration loss parameters of the obstructions in the houses are listed in Table 5.3.2.1.1-2.

	Obstruction 
	Loss (dB)

	Heavy Internal Wall 
	8

	Light Internal Wall 
	7

	Floor 
	19

	Brick 
	12

	Brick with window 
	8

	Wood 
	7


Table 5.3.2.1.1-2. Obstruction loss parameters

The external walls have been modelled as brick or brick with window where appropriate. The dividing wall between the two houses has been assumed to be a heavy internal wall and all other internal walls are assumed to be light. The external doors are made of wood and all doors inside the building are assumed to be open. The stairs are modelled as a heavy internal wall on the ground floor in order to simulate the obstacle they would present to radio signals and there is a void between the first and second floor to simulate the stairwell. Finally the conservatory has been modelled as all glass.
· Modern apartment building
The residential model used here is a modern apartment building. The block consists of identical floors of four flats on each floor in a North, South, East, West arrangement as shown in Figure 5.3.2.1.1-4. The building has a footprint of approximately 25m x 25m and each floor is assumed to be 3m high.

 
[image: image40]
Figure 5.3.2.1.1-4. Floor plan of an apartment building

The penatration loss parameters of the obstructions in the houses are listed in Table 5.3.2.1.1-3.

	Obstruction 
	Loss (dB)

	Heavy Internal Wall 
	8

	Light Internal Wall 
	7

	Floor 
	19

	Concrete 
	15

	Concrete with window 
	10

	Wood 
	7


Table 5.3.2.1.1-3. Obstruction loss parameters

The external walls and dividing walls between apartments in a north-south direction are assumed to be made of concrete (concrete with window where appropriate). The remaining dividing walls between apartments are assumed to be heavy internal walls. All internal walls are modelled as light walls. The external apartments doors are assumed to be made of wood and internal doors are assumed open.
5.3.2.2 Simulation Results

5.3.2.3 Conclusion 

--- End Text Proposal ---
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