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1. Introduction
An increasing need for 1.28Mcps TDD Home NodeBs is observed to provide attractive higher data rate services in home or office environments in China as a consequence of a large number of TD-SCDMA subscribers within recent years. 

Already some operators have indicated their interest to use Home NodeB to slove indoor coverage.
1.28Mcps TDD Home NodeB is mainly used in home or small-scale corporation, which can slove poor indoor coverage result from poor penetration capacity. However, Home NodeB will increase the interference of 1.28Mcps TDD system. It is one effective interference mitigation solution to limit the Max. output power of Home NodeB.
As already referred by references[1][3], the maximum HNB output power will be a trade-off between the HNB performance in terms of coverage and capacity and the interference towards close-by users, which do not have access to the HNB.
This document focuses on link budget calculation considering coverage and capacity to show how many output power is suitable to home or office enviroments. These data can be reference to 1.28Mcps TDD Home NodeB Max. Output power. 
2. Home NodeB Max. Output Power 
Required output power is considering from two options coverage and capacity. Some characteristics are listed for calculation of required power of 1.28Mcps TDD Home NodeB.
· Home NodeB don’t need consider cable loss which is need in indoor distribution system.
· Need Time Slot#0(TS0) power for coverage
As we already know[4], 1.28Mcps TDD frame has duration of 10 ms and is divided into 2 sub-frames of 5ms. The frame structure for each sub-frame in the 10ms frame length is the same. Time slot#0 is always allocated as downlink and P-CCPCH which provides whole cell coverage are fixed and mapped onto the first two code channels of timeslot#0 with spreading factor of 16. Therefore, Required power of TS0 is very important to coverage of Home NodeB.
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Figure 18B: Structure of the sub-frame for 1.28Mcps TDD option





Time slot#n (n from 0 to 6): the nth traffic time slot, 864 chips duration;





DwPTS: downlink pilot time slot, 96 chips duration;





UpPTS: uplink pilot time slot, 160 chips duration;





GP: main guard period for TDD operation, 96 chips duration;

· Deployment of TS0 is recommended  as Table 1
Table 1: Recommended deployment of TS0
	TS0
	Codes/ SF=16

	PCCPCH
	2

	SCCPCH /PICH
	4

	FPACH
	1


· Need calculation of power of traffic timeslot
· Propagation Model
It is suggested that the following model is used for analysis.
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In Link budget calculation, representative 
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 is equal to 38.4dB.
3. Output Power analysis
Home NodeB required output is related with scenarios, e.g. structure of building and coverage area and so on. Coverage radius 30m and 50m are assumed as downlink power analysis. Penetration loss of 2 walls are considered.
3.1  Required  power of TS0
In order to avoid indoor signal leakage to outdoor, RSCP of  P-CCPCH in outdoor which from Home NodeB is less than -95dBm. The required power of TS0 is calculated in Table 2 and Table 3 respectively when coverage radius is 30m and 50m. 
Table 2: Required power of TS0 when coverage radius is 30m
	PCCPCH RSCP
	dBm
	-95

	Coverage radius
	m
	30

	Propagation coefficient
	 -
	2.5

	Propagation Loss
	dB
	75.3 

	Penetration_indoor
	dB
	10

	Number of walls
	
	2

	Slow fading_indoor
	dB
	2

	Interference Margin
	dB
	2 

	Maximum PL
	dB
	99.3 

	　
	　
	　

	EIRP
	dBm
	4.3 

	TX Antenna gain
	dBi
	0

	PCCPCH TX Power/code SF=16
	dBm
	4.3 

	PCCPCH TX Power
	dBm
	7.3 


	TS0 total power
	12.7 dBm
	19 mw


Table 3: Required power of TS0 when coverage radius is 50m
	PCCPCH RSCP
	dBm
	-95

	Coverage radius
	m
	50

	Propagation coefficient
	 -
	2.5

	Propagation Loss
	dB
	80.9 

	Penetration_indoor
	dB
	10

	Number of walls
	
	2

	Slow fading_indoor
	dB
	2

	Interference Margin
	dB
	2 

	Maximum PL
	dB
	105.9 

	　
	　
	　

	EIRP
	dBm
	9.9 

	TX Antenna gain
	dBi
	0

	PCCPCH TX Power/code SF=16
	dBm
	9.9 

	PCCPCH TX Power
	dBm
	12.9 


	TS0 total power
	18.3 dBm
	68 mw


3.2 Capacity Requirements
The following case is needed consideration to one time slot:

1. 4 AMR12.2k，
2. 1 CS64k，
3. 1 PS128k.
Link budgets of 4 AMR12.2k, CS64k and PS128k when coverage radius are 30m and 50m are shown in Table 4 and Table 5.  It is shown that to service timeslot, the power is less than 10dBm and less than the power of TS0. Therefore, in limiting the ouptput power of Home NodeB, the value of TS0 is recommend as reference vale.
Table 4: Link budgets of AMR12.2k, CS64k and PS128k when coverage radius is 30m
	Service
	
	
	 4 AMR12.2k
	CS 64k
	PS 128k

	Coverage
	Coverage radius
	m
	30
	30
	30

	
	Propagation Loss
	dB
	97 
	97 
	97

	Receiver
	Thermal noise power density
	dBm/Hz
	-174 
	-174 
	-174 

	
	Thermal noise
	dBm
	-112.9
	-112.9
	-112.9

	
	Receiver Noise Figure
	dB
	9
	9
	9

	
	Receiver noise power
	dBm
	-103.9
	-103.9
	-103.9

	
	Required C/I per SF=16 code
	dB
	1.1
	1.5
	-3.7

	
	Antenna gain
	dB
	0
	0
	0

	
	Body Loss
	dB
	3
	0
	0

	
	Cable Loss
	dB
	0
	0
	0

	
	UE Min. Received power level
	dBm
	-99.8
	-102.4
	-107.6

	Margin
	Interfence Margin
	dB
	2 
	2 
	2 

	Transmitter
	EIRP
	dBm
	-0.8 
	-3.4 
	-8.6 

	
	Antenna Gain
	dBi
	0
	0
	0

	
	Max. output power of one code(SF=16)
	dBm
	-0.8 
	-3.4 
	-8.6 

	
	The number of codes
	#
	4×2
	8
	16

	
	Max. Outpout power
	dBm
	8.2 
	5.6 
	3.4 


Table 5: Link budget of AMR12.2k, CS64k and PS128k when coverage radius is 50m
	Service
	
	
	AMR12.2k
	CS 64k
	PS 128k

	Coverage
	Coverage radius
	m
	50
	50
	50

	
	Propagation Loss
	dB
	103 
	103 
	103 

	Receiver
	Thermal noise power density
	dBm/Hz
	-174 
	-174 
	-174 

	
	Thermal noise
	dBm
	-112.9
	-112.9
	-112.9

	
	Receiver Noise Figure
	dB
	9
	9
	9

	
	Receiver noise power
	dBm
	-105.9
	-105.9
	-105.9

	
	Required C/I per SF=16 code
	dB
	1.1
	1.5
	-3.7

	
	Antenna gain
	dB
	0
	0
	0

	
	Body Loss
	dB
	3
	0
	0

	
	Cable Loss
	dB
	0
	0
	0

	
	UE Min. Received power level
	dBm
	-99.8
	-102.4
	-107.6

	Margin
	Interfence Margin
	dB
	2 
	2 
	2 

	Transmitter
	EIRP
	dBm
	5.2 
	2.6 
	-2.6 

	
	Antenna Gain
	dBi
	0
	0
	2

	
	Max. output power of one code(SF=16)
	dBm
	5.2 
	2.6 
	-2.6 

	
	The number of codes
	#
	4×2
	8
	16

	
	Max. Outpout power
	dBm
	14.2 
	11.6 
	9.4 


4. Conclusion
Base the above analysis, two power levels are recommended for home and small-scale corporation scenarios in Table 6.
Table 6: Recommended power of Home NodeB
	Coverage 
	Power level
	Scenarios

	30m
	20 mW (13dBm)
	Home

	50m
	100 mW(20dBm)
	Small-scale Corporation
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