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1 Introduction
Simulation on interference of Home Node B and Macro BS is a very important part of 1.28Mcps TDD Home Node B SI. 6 interference scenarios are listed in Reference [1]. The Simulation results of Home Node B and Macro BS are discussed in [2]. This contribution contains the text proposal on Simulation results of Home NodeB and Macro BS of 1.28Mcps TDD Home NodeB for 25.866.
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2 Text Proposal for TR 25.866
--- Begin Text Proposal ---
5.3.2.2 Simulation Results
Simulation parameters of TD-SCDMA Macro BS and Home NodeB are shown in Table 5.3.2.2-1.
Table 5.3.2.2-1 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)

	Log Normal fade margin
	10 dB
	10 dB

	PC MODELLINGNote 1
	
	

	# of snapshots
	800 for HSPA
	800 for HSPA

	#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),  dB (HomeNodeB)
	9 dB (UE)

	Noise power 
	-108 dBm
	-104 dBm

	TX POWER 
	
	

	Maximum Home NodeB power
	
	13,0 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, special location
	Random and uniform across the network, special location

	INTERFERENCE REDUCTION
	
	

	MUD
	On
	On

	Non orthogonality factor macrocells
	0
	0

	COMMON CHANNEL ORTHOGONALITY
	
	Orthogonal

	DEPLOYMENT SCENARIO
	
	

	Cell radius macro
	
	333 m macro

	Inter-site single operator
	
	1000m macro

	# of macro cells 
	
	57with wrap around technique

	Home NodeB Type
	
	Omnidirectional

	Home NodeB Indoor Scenario Note 2
	
	

	SIMULATED SERVICES
	
	

	Eb/N0 target
	[ ] dB
	[ ] dB

	HSDPA
	Full buffer FTP
	Full buffer FTP

	HSUPA
	Full buffer FTP
	Full buffer FTP

	Throughput
	
	

	Frequency
	
	

	Macro NodeB<-> Macro NodeB
	Same frequency
	Same frequency

	Macro NodeB<->Home NodeB
	Adjacent frequency
	Adjacent frequency

	Home NodeB<->Home NodeB
	Frequency reuse number 3
	Frequency reuse number 3


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

Note 2: Detailed indoor scenario shown in Figure1 

The simulation scenario is consists of two layers. The macro cell layer is 19 hexagonal cells and each cell with three sectors. The second layer is constituted by 10 six-floor buildings which are randomly distributed within one sector of the central macro cell.

Each building consists of 6 floors, and each floor has 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, shown in Figure 1.
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Figure 5.3.2.2-1 simulated blocks
The HNBs are placed in the middle of the rooms. The active HNB number in each building is 5, 10, 20 and 30; hence the total numbers of HNBs distributed in the victim sector are equal to 50, 100, 200, and 300.
For Uplink: Two PC control method are simulated in Scenario 1, 3, and 5:

1) ISCP control+ Closed Loop PC: UE measure the SNPL of neighbor HNB, and report SNPL to the Control HNB. HNB control the Home UE’s interference to other HNBs under the target of -102dBm.

2) Closed Loop PC: UE does not report SNPL to the Control HNB. Only closed Loop PC is controlled by Control HNB.

In order to investigate the dependency on the strength of the macro cell, Home NodeBs located in different locations are also simulated in Scenario 1, 2, 3, and 4. In this case, one special building is constrained to be located in one of the following Location, and the Macro UE is located in the investigated building.
· Location A (“close to macro site, Distance between Macro BS and block is 0.2r”). 
· Location B (“middle of macro cell, Distance between Macro BS and block is 0.6r”). 
· Location C (“close to macro cell border, Distance between Macro BS and block is r”).  

Where: r is cell radium. 
5.3.2.2.1 Scenario 1  UE attached to Home Node B  (Uplink) ( Macro Node B Uplink
Home NodeB randomly distributed in one Macro cell: 10 building are uniformly distributed in Sector 1. The Macro UE is uniformly distributed in one sector of the central macro cell. Closed loop power control (CLPC) with or without ISCP control is used for Home Node B UL while CLPC with ISCP control is used for Macro Node B UL. The UL throughput of Macro Node B is given in Figure  5.3.2.2.1-1, and the ISCP is given in Figure  5.3.2.2.1-2. The throughput loss of CLPC+ ISCP is lower than CLPC. 
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Figure 5.3.2.2.1-1 Macro NodeB UL throughput
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Figure 5.3.2.2.1-2 Macro NodeB ISCP
Home NodeB located in special Location: Ten building is located in sector 1. The investigated building is located in Location A, B or C. Macro UE is uniformly distributed in the special building. The other nine building is uniformly distributed in sector1. The Macro UE throughput results are depicted in Figure 5.3.2.2.1-3 when Macro UE is constrained in special location. When UE is located in Location A, the HNB without ISCP control has a significant impact on the throughput of Macro UE.
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Figure 5.3.2.2.1-3 Macro NodeB UL throughput
5.3.2.2.2 Scenario 2  Home Node B（Downlink） ( Macro Node B Downlink (UE）

5.3.2.2.2.1 Common simulation results

Home NodeB randomly distributed in one Macro cell: 10 building are uniformly distributed in Sector 1. The Macro UE is uniformly distributed in one sector of the central macro cell. 

The Throughput degenerations of Macro UE are presented in Table 5.3.2.2.2.1-1. With the increase of the active HNB in each building, the throughput of Macro UE increase accordingly. Generally speaking, the overall throughput degeneration caused by adjacent channel HNB interference is slight.

Table 5.3.2.2.2.1-1 simulation results Macro UE Throughput degeneration
	HNB Output power
	Active HNB =5
	Active HNB =10
	Active HNB =20
	Active HNB =30

	0dBm
	0.01%
	0.01%
	0.07%
	0.10%

	13dBm
	0.23%
	0.28%
	0.55%
	0.60%


Home NodeB located in special Location: Ten building is located in sector 1. The investigated building is located in Location A, B or C. Macro UE is uniformly distributed in the special building. The other nine building is uniformly distributed in sector 1.

The Throughput degenerations of Macro UE are presented in Figure  5.3.2.2.2.1-1. It could be seen that the throughput degeneration is increased with the increment of the active HNB number in each building. The HNB output power has a significant effect on the downlink performance of Macro NodeB when the Macro UE is located in Location C.
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Figure  5.3.2.2.2.1-1 Macro NodeB DL throughput
5.3.2.2.3 Scenario 3  UE attached to Macro Node B（Uplink） ( Home Node B Uplink
Home NodeB randomly distributed in one Macro cell: 10 building are uniformly distributed in Sector 1. The Macro UE is uniformly distributed in one sector of the central macro cell. 
The throughput when using CLPC with ISCP control is a little higher than without ISCP control, this could be seen from Figure 5.3.2.2.3-1. Compared with the throughput of same active HNB number in Figure 5.3.2.2.3-1 and Figure 5.3.2.2.5-2, we can see that Macro NB has little influence to the uplink throughput of HNB UE.
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Figure 5.3.2.2.3-1 HNB NodeB UL throughput
In Figure 5.3.2.2.3-2, we could see that when using ISCP control, the HNB ISCP can be maintained in a lower level compare with no ISCP control. 
[image: image7.emf]0 5 10 15 20 25 30

-140

-130

-120

-110

-100

-90

-80

-70

-60

-50

-40

Active HNB number

ISCP (dBm)

 

 

CLPC

CLPC + ISCP control


Figure 5.3.2.2.3-2 Home NodeB ISCP

5.3.2.2.4 Scenario 4  Macro Node B（Downlink） ( Home Node B Downlink
Home NodeB randomly distributed in one Macro cell: 10 building are uniformly distributed in Sector 1. The Macro UE is uniformly distributed in one sector of the central macro cell. 
The HNB throughput could be seen from Figure 5.3.2.2.4-1. It could be seen that the HNB output power has almost no influence to the downlink throughput in this case. Compared with the throughput of the blue line in Figure 5.3.2.2.4-1 and the dashed red line in Figure 5.3.2.2.6-1, we can see that Macro NB has little influence to the uplink throughput of HNB UE.
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Figure 5.3.2.2.4-1 Home NodeB DL throughput

5.3.2.2.5 Scenario 5  UE attached to Home Node B（Uplink） ( Home Node B Uplink（Home NodeB）
Home NodeB randomly distributed in one Macro cell: 10 building are uniformly distributed in Sector 1. Only intra HNB interference is simulated.
HNB UL throughput of ISCP control+ Closed Loop PC and Closed Loop PC are given in this section. When the active HNB number in each building is 5, 10, 20, and 30, the throughput of ISCP control+ Closed Loop PC and Closed Loop PC are almost the same. Frequency reuse 3 can increase the HNB UL throughput.

The ISCP can be controlled in ISCP control + Closed Loop PC case, while the ISCP in Closed Loop Power control case is not under control.  For the simulation case of frequency reuse number is 1, when the active HNB number in each building is 5, 10, 20 and 30, the ISCP of ISCP control + Closed Loop PC are -102.8dBm, -100.0 dBm,  -98.1 dBm, and -97.3 dBm, respectively. The ISCP of Closed Loop Power control is not under control, the ISCP are -58.6dBm, -52.9 dBm,-47.7 dBm, -45.2 dBm, respectively. 
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Figure 5.3.2.2.5-1 Home NodeB UL Throughput with Frequency reuse 1
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Figure 5.3.2.2.5-2 Home NodeB UL Throughput with Frequency reuse 3

It is shown that frequency reuse 3 can increase the UL throughput of Home NodeB. In order to enhance the throughput of HNB, more frequency band should be reserved for HNB.

If SNPL is not reported by Home UE, the ISCP of HNB can not be controlled.  Some ISCP control method should be introduced in Home NodeB environment. E.g. the same ISCP control method as Macro NodeB or the maximum UL output power of Home UE should be limited by the self optimization process of Control HNB according to the neighbor Home Node B number and distance.
5.3.2.2.6 Scenario 6  Home Node B (Downlink) ( Other Home Node B Downlink (UE)
Home NodeB randomly distributed in one Macro cell: 10 building are uniformly distributed in Sector 1. Only intra HNB interference is simulated.
DL interferes among HNB with Frequency reuse number 1 and 3 are given in this section. When the active HNB number in each building is 5, 10, 20, and 30, the throughput gains of frequency reuse number 3 are 186kbps, 281kbps, 360kbps, and 402kbps, respectively. 
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Figure 5.3.2.2.6-1 Home NodeB DL Throughput with output power 0dBm 
It is shown that frequency reuse 3 can increase the throughput of Home NodeB. In order to enhance the throughput of HNB, more frequency band should be reserved for HNB.

5.3.2.3 Conclusion 

1 With the increase of active HNB number, the throughput loss of Closed Loop Power control without ISCP control become higher. When HNB is deployed in a place near Macro NB, without the ISCP control, the throughput of Macro UE has been significant impacted. Also, without ISCP control, the ISCP value of HNB is unacceptable. So, HNB should deploy some mechanism to limit the UE power.

2 When the Macro UE is uniform distributed, the downlink throughput degeneration is slight. But under some special scenario (Macro UE located in cell edge), the downlink throughput degeneration of Macro UE is significant when HNB power is 13dBm. So, interference mitigation technique is necessary, e.g. adjust the output power adaptively according to the distance between HNB and Macro NB.

3 Macro UE has little influence to the DL/UL throughput of HNB UE, the DL/UL throughput of HNB UE mainly restricted by the intra-interference.

4 Frequency reuse can increase the DL and UL throughput of HNB. In order to enhance the throughput of HNB, more frequency band should be reserved for HNB.

--- End Text Proposal ---












































































































