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1. Introduction
In settlement of the receive sensitivity level for 1.28Mcps TDD Home NodeB, the receive sensitivity levels of both TDD 1.28Mcps local area BS class and wide area BS class were considered to be reused for Home NodeB before. However, in the views of most companies, the current -96dBm local receive sensitivity is too loose and the -110dBm sensitivity level of wide area BS class is too tight for Home NodeB. The -110dBm receive sensitivity level with LCR TDD wide area BS class is numerically derived in [2].The sensitivity level for the 1.28Mcps TDD Local area BS was determined following the same way as FDD UTRA in which the sensitivity level of local BS is relaxed by 14 dB to that for the wide area BS. However there was no concrete explanation for LCR TDD BS to accept the 14dB degradation as local area BS class compared to the wide area BS class in LCR TDD. In FDD UTRA, the 14dB degradation derivation considered the characteristics of FDD such as transmit power level etc. Consider the characteristics of TDD differ from FDD, it seems that direct employing the -14dBm degradation to -110dBm receive sensitivity level for the wide area might be not such reasonable. In this contribution, re-derivation of the receive sensitivity level for LCR local area BS or LCR Home NodeB is proposed. 
2. The Sensitivity Level for Local Area BS class and HNB
In FDD, the 14dB sensitivity degradation to the wide area BS is derived by analysing the noise rise for UL in Picocell environment when a micro cell is operating in adjacent frequency channel. The 14dB degradation derivation used the analytical method in A.2.2.4 in [2]. Considering the transmit power, spreading and etc in LCR TDD different from that in FDD, re-derivation of the sensitivity level for the LCR local area seems necessary, as directly applying the 14dB degradation to TDD LCD did not consider the difference between them. However, the same analytical method used in [2] can be employed for LCR TDD sensitivity derivation as well. Appendix outlines the noise rise derivation method in [2] regarding to the scenario depicted in Figure 1. 
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Figure 1: Local BS or Home NodeB operating at Macro-cell adjacent frequency channel.

Denote the I as the interference from the Micro cell UE to the Pico, from the analytical steps in Appendix, the interference I can be written as 
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 (1) 
Where Rref is the reference channel data rate, Ph is the Home NodeB or Pico cell transmit power, 
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 are the Eb/N0 requirement for reference channel and uplink dedicated channel respectively. 
[image: image5.wmf]UL

I

is original micro cell uplink interference level, ACIR_DL and ACIR_UL are the adjacent channel interference in the downlink and uplink respectively. 
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is the dedicated channel uplink data rate. ( is the power adjustment paramter; when (=1 (0 dB), if the reference service is given the same power as for the pilot channel, when (=2 (3 db), for instance, the reference service is given 3 dB less power than for the pilot. Notice that the interference in UL in pico is independent on the pathloss between micro and pico.
 For TDD LCR, the parameters used for obtaining I ,for example can be taken from Table 1.
Table 1
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 =25dBm
	PCCPCH channel 
	5dB less than FDD

	(=1
	Dedicated and Pilot power level is same.
	Same with FDD
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	Same with FDD
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	Same with FDD
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	eNode or pico transmit power
	Same with FDD

	ACIR_DL/ACIR_UL=-3 dB
	
	Same with FDD


Applying the values in equation (1), the noise rise compared to the original level 
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The analytical study in appendix and numerical computation above shows that compared to a macro cell, noise rise in Home NodeB/pico cells due to the interfering micro cells about 6.6 dB with 144kbps bit rate for the worst case. Further, notice that noise rise is depending on the bit rate in the UL. Considering Microcell noise rise compared to macrocell was <2 dB as presented in [3], 9dB sensitivity degradation is proposed for Home NodeB or Local area BS class, which means -110dBm+9dB = -101dBm sensitivity level for Home NodeB or Local area BS class. 
However, in determining the parameter values in Table 1 for the noise rise level, all the values are the same as that in FDD except for the PPilot and whether these values from FDD are also valid for TDD needs FFS. Therefore, whether   -101dBm be accepted as receive sensitivity level for Home NodeB or Local area BS class need further discussion and study.
3. Conclusion

This contribution considers re-determination of the receive sensitivity level for LCR Local area BS class or Home NodeB since there is no concrete explanation of the 14dB degradation for local area BS class is reasonable. Therefore, we propose to accept the same method in Appendix for driving the local area BS class or Home NodeB sensitivity level as well. 
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Appendix: the Analytical Method for Sensitivity Level degradation derivation 
For certain traffic load, the Eb/N0 requirement is
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, and then the following equation must be satisfied.
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(A.1)
Where W is the chip rate, R is the data rate, Pm is the power allocated to the microcell user, Lm is the pathloss from the microcell antenna to the mobile, Ph is the power of the pico BS, Lh is the pathloss from pico base station to the mobile and ACIR_DL is the adjacent channel interference in the downlink, Iown is the interference from micro-cell its own, Ioth is the interference from adjacent cell other than the focused micro cell operating in the same frequency channel. As in [2], the interference from its own, other cells and noise N can be ignored, and then the power allocated to the UE must satisfy (A.2) when only the interference from Home NodeB or the pico-cell is focused. Here we get
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(A.2)
At pico BS, the uplink interference from Micro cell UE to pico BS I can be formulated as:
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ACIR_DL is the adjacent channel interference in the uplink. If (A.2) is satisfied, i.e. the least transmit data rate can be reached, then the passloss requirement from UE to pico cell or Home NodeB at least is
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(A.4)

 Insert (A.4) into (A.3), we have
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(A.5)

In Micro cell uplink, the Eb/N0requirement
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for decoding the data from UE can be termed as 
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includes all the interference plus noise, i.e. original interference and noise level. Insert (A.6) into (A.5), we get 
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 (A.7)

Further, (A.7) can be simplified as 
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The Eb/N0 requirement for reference service channel and dedicated channel can be written as (A.8) and (A.9)
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(A.8)
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Combine (A.8) and (A.9), the DL dedicated channel power in micro can be written as:
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 (A.10)
where ( is the power adjustment paramter; when (=1 (0 dB), the reference service is given the same power as for the pilot channel, when (=2 (3 db), for instance, the reference service is given 3 dB less power than for the pilot. 

Take (A.10) into (A.7), after some manipulation, the interference can be written as:
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