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1 Introduction
In the recent meeting, the Home NodeB(HNB) deployment analysis mainly focus on interference influence. A few companies analyzed the requirement on low limit of HNB transmit power based on interference between HNB and macro system. In order to decrease the interference caused by HNB, the transmit power of HNB is reduced to a very low level[1][2]. However, the corresponding coverage was not emphasized. As Huawei’s view, coverage requirement of HNB should be regarded highly in the ongoing HNB system analysis, for example on the requirement of HNB transmit power low limit. In this contribution, we propose the coverage requirement should be one of important factor to be considered in HNB system analysis and provide our consideration on low limit of transmit power based on coverage requirement.
2 Discussion
The analysis for low limit of transmit power of HNB should be based on two aspects, coverage and interference influence. Lower transmit power may not cause the excessive interference to macro cell or HNB from neighborhood, however, too low transmit power may not meet the effective coverage requirement. If low transmit power cannot assure effective coverage for HNB users, it doesn’t make sense. Therefore, coverage requirement should also be considered in HNB system study about co-channel existence of HNB and Macro. The low limit of transmit power should meet coverage requirement. The following section low limit of transmit power based on coverage requirement is analyzed.
The service requirement for HNB is to support high speed data. So for effective traffic coverage and HSDPA throughput rate, we suggests that the pilot signal strength should be above -90dBm on cell coverage edge. The total Transmit (Tx) power of HNB can be calculated based on this signal level. 
In order to get the low limit of transmit power, we consider a extremely small scenario, a single room with maximum coverage radius 5 meters. 
The propagation model is used as following:
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Where, carrier frequency is 2100MHz and the unit of propagation distance d is meter. The first two part of this formula, 39+20log(d), is the path loss of free space. C is a correction to free space path loss, which is due to following facts:
 (1) As HNB is usually placed on table, its signal is more easily shaded by bodies or furniture than that of indoor distribution system which antenna is placed on ceilings generally. 

(2) The transmit efficiency of HNB antenna and receive efficiency of UE antenna are not 100%, which gives additional loss (about 2~3dB).
(3) Usually there is some polarization mismatch between UE antenna and HNB antenna, which gives additional loss.
Based on results of several indoor measurements, the correction C is set to 10dB.
The pilot power is 10% of the Tx power. HNB antenna gain and UE antenna gain both are considered to be 0dBi. The slow fading margin is to be 7dB.
Thus the following result can be got: 

· With coverage radius of 5m, the required Tx power is -10dBm.
Hence, it is difficult for a transmit power below -10dBm to meet the coverage requirement of a single room. We propose -10dBm as the low limit requirement of transmit Power for HNB based on coverage requirement.
We proposed the coverage as one important factor need to be considered in the HNB system study. In Annex the text proposal is provided to capture the concept and the analysis.
3 Conclusion

Coverage should be considered in HNB system study. The low limit of transmit power of HNB is analyzed based on coverage requirement, so -10dBm is proposed as the low limit of transmit power of HNB. In Annex the text proposal is provided to capture the concept and the analysis.
4 Reference

[1] R4-071211, “Recommendations on transmit power of Home NodeB”, Alcatel-Lucent
[2] R4-070971, “Initial simulation results for Home Node B receiver blocking”, Ericsson
[3] TR 25.820_Jeju_draft, the rapporteur
Annex Text proposal for TR 25.820 3G Home NodeB Study Item Technical Report
18 Annex F Consideration on Home NodeB Coverage

Coverage should be considered in HNB system study. In following section, the analysis on the requirement of HNB transmit power low limit based on the coverage requirement is provided [R4-07xxxx].

The service requirement for HNB is to support high speed data. So for effective traffic coverage and HSDPA throughput rate, we suggests that the pilot signal strength should be above -90dBm on cell coverage edge. The total Transmit (Tx) power of HNB can be calculated based on this signal level. 
In order to get the low limit of transmit power, we consider a extremely small scenario, a single room with maximum coverage radius 5 meters. 
The propagation model is used as following:
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Where, carrier frequency is 2100MHz and the unit of propagation distance d is meter. The first two part of this formula, 39+20log(d), is the path loss of free space. C is a correction to free space path loss, which is due to following facts:

(1) As HNB is usually placed on table, its signal is more easily shaded by bodies or furniture than that of indoor distribution system which antenna is placed on ceilings generally. 

(2) The transmit efficiency of HNB antenna and receive efficiency of UE antenna are not 100%, which gives additional loss (about 2~3dB).

(3) Usually there is some polarization mismatch between UE antenna and HNB antenna, which gives additional loss.

Based on results of several indoor measurements, the correction C is set to 10dB.

The pilot power is 10% of the Tx power. HNB antenna gain and UE antenna gain both are considered to be 0dBi. The slow fading margin is to be 7dB.
Thus the following result can be got: 

· With coverage radius of 5m, the required Tx power is -10dBm.
Hence, it is difficult for a transmit power below -10dBm to meet the coverage requirement of a single room, which is a extremely small scenario.
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