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1. Introduction
Reference[1] list 6 Scenarios considering  interference between 1.28Mcps TDD Home NodeB and Macro Base Station and among Home NodeBs. 
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.
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.  
To analyze interference impact from Home NodeB output power, Scenario 2 and Scenario 6 are needed analysis.  In this document, Home NodeB maximum output power considering coverage and interference trade-off is studied. 
Table 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)



Figure 1：Interference Scenarios 1, 2, 3 and Scenarios 4 


Figure 2：Interference Scenarios 5 and Scenarios 6 
2. Coverage
Reference[2] conclude that in limiting the ouptput power of Home NodeB, the value of TS0 is recommend as reference value. It doesn’t consider Macro BS interference.
Table 2: Recommended deployment of TS0
	TS0
	Codes/ SF=16

	PCCPCH
	2

	SCCPCH /PICH
	4

	FPACH
	1


If Macro BS interference is considered, Home NodeB coverage will be shrunken if output power of Home NodeB is kept unchanged. In Home NodeB coverage，the following relations should be guaranteed.

P-CCPCH RSCP ( -102 dBm


P-CCPCH Ec/Io > -8 dB
Same as reference [1], the distance of Home NodeB UE and HomeNodeB is 30m and 2 walls with 10dB attenuation are assumed. The pathloss is equal to 99.3dB. 
P-CCPCH RSCP=P-CCPCH output power – pathloss
= P-CCPCH output power-99.3

=TS0 Power-10log10(16/6)-99.3
=TS0 Power- 103.6

And it is assumed that home NodeB output power is equal to TS0 power. 

[image: image1.wmf]0

@

6

.

103

0

@

/

_

0

TS

RSSI

Macro

P

TS

RSSI

RSCP

CCPCH

P

I

Ec

CCPCH

P

NodeB

Home

-

=

-

=

-

                       (1)
As an example, the results for Home NodeB P-CCPCH_Ec/I0  equal to -8dB as shown in Figure 3,
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Figure 3：Home NodeB output power considering Macro RSSI interference
It is concluded that UE attached Home NodeB receive Macro RSSI should be less than -82dBm in order to guarantee quality of Home NodeB(P-CCPCH Ec/Io > -8 dB)  when output power of Home NodeB equal to 13dBm.
3. Interference Analysis
In this document, Home NodeB output power is our focus. So, interference analysis will be focused on scenarios with Home NodeB downlink as aggressor. i.e scenario 2 and scenario 6.  
Same as Referenece[2], the following indoor model is used for analysis,
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Where,
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 is pathloss attenuation factor in same floor, i.e. n=2.5
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 is Floor Attenuation Factor 

In Link budget calculation, representative 
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So the simple forum is shown in the following,
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Furthermore, the sum of antenna gain is assumed to be equal to 0dB, Hence, 
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3.1 Scenario 2
In this Scenario, Home NodeB transmit normally, when a macro uncoordinated UE enter into the coverage, Home NodeB will affect Macro UE receipt. It is effective method to decrease the output power of Home NodeB. To macro uncoordinated UE，assuming interference from N HomeNodeBs, P-CCPCH_Ec/I0 can be expressed as following,
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Where, 
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 is TS0 maximum power of Home NodeB.

It is worst case to Home NodeB downlink interference with Macro BS downlink when Macro UE is close to one Home NodeB. If only one interfering Home NodeB is considered, the path loss between the uncoordinated UE and the Home NodeB can be expressed as,
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Assume minimum effective P-CCPCH RSCP macro is equal to -102dBm, ACIR=33dB, P-CCPCH_Ec/I0=-8dB, Macro RSSI@TS0 is 10dB higher than thermal noise -108dBm, i.e. Macro RSSI@TS0=-98dBm, the dead zone of macro BS are shown in figure 4 and figure 5. It shows that Macro BS deadzone are relevant with Macro BS P-CCPCH RSCP.
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 Figure 4：Macro BS deadzone(dB) because Home NodeB Downlink interfere with Macro BS downlink
[image: image18.emf]-105 -100 -95 -90 -85 -80 -75 -70

0

10

20

30

40

50

60

70

Macro BS P-CCPCH RSCP

Deadzone(m)

Home NodeB Downlink interfere with Macro BS Downlink

 

 

HNB power=20dBm

HNB power=15dBm

HNB power=13dBm

HNB power=10dBm

HNB power=5dBm

HNB power=0dBm


Figure 5：Macro BS deadzone(m) because Home NodeB Downlink interfere with Macro BS downlink
3.2 Scenario 6
In this Scenario, any close distance between Home NodeB and UE attached to other Home NodeB can be cause to produce interference.  When Home NodeB1 UE is close to the Home NodeB2 coverage, Home NodeB2 will affect Home NodeB1 UE receipt. Home NodeB1 UE P-CCPCH_Ec/I0 can be expressed as following,
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Where 
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 is pathloss Home NodeB1 and UE attached Home NodeB1
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Assume ACIR=0dB, P-CCPCH_Ec/I0=-8dB, HNB RSSI@TS0 is 10dB higher than thermal noise -108dBm, i.e. HNB RSSI@TS0=-98dBm, the isolation between Home NodeB2 and UE attached Home NodeB1 are shown in figure 6 and figure 7. It is shown that if two Home NodeBs are same Max. output power, interference issues are only related with isolation between UE and Home NodeBs.
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 Figure 6：Isolation between Home NodeB2 and UE attached Home NodeB1
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Figure 6：Distance isolation between Home NodeB2 and UE attached Home NodeB1
4. Conclusion 
1.28Mcps TDD Home NodeB’s output power is analyzed considering coverage and interference trade-off. It shown that interference is very critical issue to Home NodeBs, some interference mitigation technique should be considered in Home NodeB. 1.28Mcps TDD Home NodeB output power can be classified by coverage with interference mitigation technique. 
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