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1 Introduction
The receive sensitivity level for 1.28Mcps TDD Home NodeB has been discussed in [2][3][4] at 3GPP RAN4 meetings. In [2], both theoretical analysis and simulation results show that the noise rise level of HomeNodeB is7.1dB when HomeNodeB is interfered by a macro-cell UE. Further consider 1.5dB implementation margin, -101dBm can be adopted as receive sensitivity level for 1.28Mcps TDD Home NodeB. In the following, we provide the text proposal for the sensitivity level for the 1.28Mcps TDD Home NodeB to be captured in the 1.28Mcps TDD Home NodeB SI report. 
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2 Text Proposal for TR 25.866
--- Begin Text Proposal ---
5.4.5.1 
The Analysis the Sensitivity Level in 1.28Mcps TDD Home NodeB

The sensitivity level for FDD local area BS was derived by analysing the noise rise for UL in Picocell, which is interfered by a micro cell operating in adjacent frequency channel.  The same analytical method used in sub-clause A2.2 of 25.951 can be employed for 1.28Mcps TDD Home NodeB receive sensitivity level derivation as well. In 1.28Mcps TDD Home NodeB NodeB deployment, the macro NodeB is usually employed for local area coverage instead of a micro NodeB, therefore modeling the Macro UE as interference source to the 1.28Mcps TDD Home NodeB is reasonable. Figure 5.4.5.1-1 depicts the scenario model used. 
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Figure 5.4.5.1-1: Local BS or Home NodeB operating at Macro-cell adjacent frequency channel.

Denote the I as the interference level in the Home NodeB with an interfering Macro UE located in the same room as 1.28Mcps TDD Home NodeB, use the method in sub-clause A2.2 of 25.951, the interference I can be obtained as 
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Where Rref is the reference channel data rate, Ph is the Home NodeB or Micro cell transmit power, 
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 are the Eb/N0 requirements for reference channel and uplink dedicated channel respectively. 
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is macro cell uplink interference level, ACIR_DL and ACIR_UL are the adjacent channel interference ratio in downlink and uplink respectively. 
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is the dedicated channel uplink data rate. ( is the power adjustment parameter; when (=1 (0 dB), if the reference service is given the same power as for the P-CCPCH,  and (=2 (3 dB) indicates the reference service is given 3 dB less power than for the P-CCPCH. Notice that the interference in UL in Home NodeB is independent on the pathloss between macro and Home NodeB.
 For 1.28Mcps TDD, the parameters used for obtaining I is listed in Table 1.

Table 1
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 =25dBm
	PCCPCH channel 

	(=1
	Dedicated and P-CCPCH power level is same.
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 =12.2 kbps
	Reference channel data
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 =6.0dB, for 64kbps,
	Eb/N0 requirement for decoding the 64kbps data
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 =8dB
	Eb/N0 requirement for decoding the reference channel data. 
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=64kbps
	dedicated channel uplink data rate,
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 =20 dBm
	Home NodeB or Local Area Base Station transmit power

	ACIR_DL/ACIR_UL=-3 dB
	DL and UL adjacent channel interference ratio


Applying in table the values in I equation, the noise rise compared to the macro-cell interference level 
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From the analytical study and numerical computation above shows that compared to a macro cell, noise rise in 1.28Mcps TDD Home NodeB due to the interfering macro cell is about 7.2dB with 64kbps bit rate for the worst case. 
5.4.5.2 
Simulation for Evaluating the Noise Rise in Home NodeB
Some simulations were conducted to study the impact of the noise rise in 1.28Mcps TDD Home NodeB when it coexists with Macro cell scenario. In the simulation, the most important and typical scenario captured for evaluating the adjacent channel interference is by setting a macro UE at the edge of a macro-cell transmitting high power in UL close to a Home NodeB. In this scenario, the Macro UE receives not only the data from the anchored macro-cell but also the interference from the Home NodeB. The used simulation parameters can be found in Table 5.4.5.2-1 and modulation and code rate choice is in Table 5.4.5.2-2. 

Table 5.4.5.2-1. Simulation Parameters

	Parameter
	Value
	Comments

	Number of BSs
	57 Macro BSs, 

120 Home NodeBs
	

	ACIR
	ACIR 45dB
	

	UE max transmission powers: 
	21dBm
	

	Simulated services
	Full buffer ftp
	

	Modulation and coding rate
	Refer to Table 3
	

	UL Noise rise target
	6 dB
	Same for both Macro and HomeNodeB

	Propagation Model
	According to UMTS30.03
	

	UE Tx power limits
	Min: -50 dBm

Max: 21 dBm
	

	Slow fading deviation (Mean: 0 dB)
	Macro: 10 dB

HomeNodeB: 10dB
	

	Number of HomeNodeB users per BS
	Data: 1


	The numbers of users were selected such that 6 dB noise rise target (-102dBm ) was controlled by NodeB. 

	Number of Macro cell users per BS
	Data: 1 (only indoors) 


	The numbers of users were selected such that 6 dB noise rise target (-102dBm ) was controlled by NodeB. 


Table 5.4.5.2-2 Modulation & Code Rate Used

	QPSK
	Code Rate
	1/6
	1/3
	1/2
	2/3
	3/4
	7/8
	1

	16QAM
	Code Rate
	1/2
	2/3
	3/4
	7/8
	1
	
	


Simulation results show when the macro-cell users are located inside the rooms with Home NodeB, UL noise rise in HomeNodeB is growing by 6.6 -7.1dB according to different number of users activated as listed in Table 5.4.5.2-3. With all the Home NodeBs, only the 5 worst Home NodeBs noise rise were picked out for averaging. Table 5.4.5.2-3 and Figure 5.4.5.2-1 indicate when the macro-cell users are located indoors as interfering source for Home NodeB, the UL noise rise in 1.28Mcps TDD Home NodeB is around 7dB and does not increase or decrease monotonously as the number of active Home NodeB does. 

Table 5.4.5.2-3: ISCP level rise with and without interference from Marocell 

	The number of active HomeNodeB 
	30
	50
	70
	100
	120

	ISCP(dBm) w Macro UE interfering
	-98.7
	-99
	-98.7
	-98.7
	-99

	ISCP(dBm) w/o  Macro UE interfering
	-105.8
	-105.7
	-105.4
	-105.4
	-105.6

	ISCP increased (dB)
	7.1
	6.7
	6.7
	6.7
	6.6
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Figure 5.4.5.2-1: UL noise rise versus the number of UE

The simulations show the worst case noise rise in Home NodeBs is about 7 dB, which matches the analytical studies in section 5.4.5.2. If the implementation margin is considered to be 1.5dB, about 9dB sensitivity degradation is proposed for Home NodeB or Local area BS class, which means -110dBm+9dB = -101dBm sensitivity level for 1.28Mcps TDD Home NodeB.

5.4.5.3
Sensitivity Level 

Using the reference measurement channel specified in 25.105 Annex A, the reference sensitivity level and performance of the BS shall be as specified in table Table5.4.5.1.

Table5.4.5.1: 1.28Mcps TDD Home NodeB reference sensitivity level

	BS Class
	Reference measurement channel data rate
	BS reference sensitivity level
	BER

	1.28Mcps TDD Home NodeB
	12.2 kbps
	-101 dBm
	BER shall not exceed 0.001


--- End Text Proposal ---
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