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1. Introduction

Home eNode B technical report was approved as 0.3.0[1] in last RAN4 meeting, where the Home eNode B maximum output power is still open for further study. This document gives analysis and proposals on this requirement.

2. Discussion

From HeNB coverage and capacity point of view, it will be beneficial to define relatively larger output power. However, as already been demonstrated by numerous contributions, the maximum output power should be limited in order to control the HeNB->MeNB downlink interference. So, the maximum HeNB output power should be a trade-off between the HeNB performance and the interference towards close-by MeNB users, which do not have access to the HeNB. In [1-3], the simulation results show that in some cases the HeNB power can be set up to 20dBm, while in some other cases, e.g. in the case of shared carrier deployment, the HeNB power should be limited to a relatively low level. 
Furthermore, the definition of the total HeNB output power should also consider supporting existing E-UTRAN UEs. In [4], the interfering power level for HeNB ACS requirement is -28dBm at 1% blocking probability, which means the MCL between HeNB and UE is assumed as 45dB based on the 23dBm UE maximum power. For UE, the current maximum tolerable interfering level for ACS is -25dBm. Assuming the total HeNB output power (i.e. the sum over all transmit antennas) equal to PHeNB, the following formula should be true,

                              PHeNB+25<MCL=45dB.

Seen from the above, HeNB total transmission power of ~20dBm is also applicable from link balance point of view.
So, it is proposed to set the HeNB total maximum output power requirement as 20dBm which is also used by 3G Home Node B [5]. And on the other hand, in order to improve the system performance and limit interference to MeNB in some cases, interference mitigation technique, including dynamic HeNB power control, should also be studied further as proposed in [6]. 
Section 3 gives a text proposal for TDD Home eNode B TR on the maximum output power. 

3. Text Proposal
----------------------------------------------------Start of Text Proposal--------------------------------------------------------
6.2.2 Maximum HeNB output power

6.2.2.1 Analysis
From HeNB coverage and capacity point of view, it will be beneficial to define relatively larger output power. However, as already been demonstrated by numerous contributions, the maximum output power should be limited in order to control the HeNB->MeNB downlink interference. So, the maximum HeNB output power should be a trade-off between the HNB performance and the interference towards close-by MeNB users, which do not have access to the HeNB. In [x-y], the simulation results show that in some cases the HeNB power can be set up to 20dBm. While in some other cases, e.g. in the case of shared carrier deployment, the HeNB power should be limited to a relatively low level. 

Furthermore, the definition of the total HeNB output power should also consider supporting existing E-UTRAN UEs. The interfering power level for HeNB ACS requirement is defined -28dBm at 1% blocking probability, which means the MCL between HeNB and UE is 45dB based on the 23dBm UE maximum power. For UE, the current maximum tolerable interfering level for ACS is -25dBm. Assuming the total HeNB output power (i.e. the sum over all transmit antennas) equal to PHeNB, the following formula should be true,

                                PHeNB+25<MCL=45dB.

Seen from the above, HeNB total transmission power of ~20dBm is also applicable from link balance point of view.
So, it is proposed to set the HeNB total maximum output power requirement as 20dBm and the maximum power per antenna depending on different antenna configurations.
6.2.2.2 Minimum requirement
Maximum output power, Pmax, of the base station is the mean power level per carrier measured at the antenna connector in specified reference condition. The rated output power, PRAT, of the BS shall be as following,
< + 20 dBm (without transmit diversity or MIMO)

< + 17 dBm (with transmit diversity or MIMO with 2 antenna)
< + 14 dBm (with transmit diversity or MIMO with 4 antenna)
In normal conditions, the base station maximum output power shall remain within +2 dB and -2 dB of the rated output power declared by the manufacturer.
In extreme conditions, the base station maximum output power shall remain within +2.5 dB and -2.5 dB of the rated output power declared by the manufacturer.

---------------------------------------------------End of Text Proposal----------------------------------------------------
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