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1. Introduction
The interference management is considered as an essential aspect for the Het-Net operation. The possible interference problems have been identified in [1] for various Het-Net scenarios. The interference in Macro-Femto downlink is especially severe, which is mainly from the Femto to the Macro UE (MUE). Without any interference coordination scheme, the control channels (CCHs) will suffer from weak performance, which may bring troubles for the robust operation of the system.

A power setting (PS) scheme has been proposed in [2] to solve the CCH problem mentioned above. By restricting received power of Femto UE (FUE) to a desired relatively low level, the Home eNodeB (HeNB) can decrease the transmission power to depress interference suffered by Macro UE (MUE) in close proximity of CSG Femto cells.
This contribution will further discuss the details of the HeNB PS scheme evaluated in [2] and present a measurement method to obtain the algorithm parameters and complement the practical procedure.
2. Algorithm summarization
The PS scheme has been described in [2], which is briefly summarized below as well for further procedure investigation. The certain parameter form is slightly changed for more general formulation. The transmission power of the HeNB is coordinated according to:
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Where
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represents the interference detected by the served UE, whose measurement and calculation methodology are interpreted in the next section;
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is the assumed background noise value;
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is the objective SINR we intend to limit for the FUE. If there is no transmission power limitation for HeNB, almost all the SINR of FUE should converge on
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 is the path loss estimation between the HeNB and the served FUE;

Pmin and Pmax represent the HeNB minimum and maximum transmission power setting boundary, respectively.
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Figure1. MUE CCH performance with and without power setting scheme
An example of effect of PS scheme to MUE performance has been shown in Fig.1 [2]. The improvement of the MUE(s) SINR is remarkable for the tail users, which means that the Macro cell CCHs coverage can benefit from the proposed method although further interference control scheme may be needed to improve edge users’ performance.
3. Implementation discussion
The formulation of the proposed PS scheme indicates that the principle is to limit the HeNB transmission power as low as possible with a precondition that almost all FUE could work at a tolerable channel condition. And it should be noticed that this PS scheme is R8/9 UE compatible, which means that no more new UE measurement is needed. 
3.1. Parameter configuration
The key point of this method is how to obtain suitable input parameters while ensuring the feasibility and robustness of the algorithm. 
3.1.1. Interference estimation
The parameters configuration mainly depends on the practical scenario, especially the detected interference
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. Some possible cases are summarized as following:
· Case A: Most of the HeNBs in the Femto cluster employ the PS scheme
Suppose there is a HeNB preparing to reset its transmission power or just in the processing of boosting. And it is quite a straightforward case that most of the operating HeNBs in the same Femto cluster is adopting the PS scheme. The strongest interference suffered by FUE will be most likely from the adjacent Macro cell since the HeNB transmission power of adjacent Femto cell has been controlled to a relatively low level.
In this case, the strongest adjacent Macro cell RSRP detected by served FUE is suitable for the input parameter
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.
· Case B: The Fraction of HeNBs in the same Femto cluster employing PS scheme is uncertain
Since the fact that employing the proposed PS scheme may not be a choice of all HeNB manufacturers, some HeNBs in the same Femto cluster may still transmit over a high level power, even full power. Then the interferences come from not only the Macro cell, but also the adjacent Femto cell in a great probability. Hence the measurement of strongest Macro cell interference value will not be accurate enough to guarantee the served FUE when assisting the HeNB power setting. 
In the case that the surrounding Femto cell PS situation is ambiguous, measuring RSRQ of the the serving cell is necessary when calculating the parameter I.
3.1.2. Path loss estimation

The parameter 
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could easily be estimated using the UE reported RSRP and the current transmission power.
3.1.3. Parameter preprocessing

Once the number of available UEs that could be used to report the measurement is larger than one, , HeNB can estimate the 
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for every single FUE. The following alternatives can be considered for the appropriate parameters for transmission power calculationdepending on the type of  channel，i.e. physical resource applying the PS scheme. 
Alternative 1. Choosing the largest
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Alternative 2.
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take the average value respectively
Alternative 3. Adopting the own parameters of each UE when setting the power for its transmission resource
The alternative 1 is considered the reliable one to ensure the performance of all UEs. Essential common channels and CRS may use this option for robustness. And the second option suits less important common channels The alternative 3 mainly adapts to UE specific resource or channels. However, it may not be that strict with the processing in the practical implementation of the PS scheme as long as the performance could be guaranteed.
3.2. Measurement assistance
It has been mentioned in the previous subsection that the parameter configuration involves the measurement of adjacent cell interference and serving cell channel condition. And this subsection elaborates that the R8/9 measurement scheme is capable to assist capturing all the needed information.
To implement the PS scheme, measurement events are needed to obtain the interference condition. And FUE is preferable to conduct the measurement procedure rather than HeNB considering the measurement precision. However, the method and standardization proposals in this contribution can also be applicable if the HeNB joins in the measurement for transmission power calculation.

Periodic reporting could be a straightforward way to get all the information. 
To facilitate the UE reporting adjacent cell interference and serving cell channel condition, the corresponding parameters for the measurement report events shall be differently configured from conventional measurements for mobility. Then the UE can have more chances to report the desired measurements to support the power level calculation.
Proposal 1: The FUE shall carry out appropriate measurement to assist the PS scheme.

4. Specification discussion

As there is only maximum transmission power limitation in RAN4, the HeNB manufacturers may differ with one another as to the implementation of the PS scheme. Therefore, the interference caused by Femto cell is not controllable. It is desirable to decrease the coverage hole of macro cell by standardizing the proposed PS scheme.
Proposal2: The detailed PS method shall be considered to be standardized. ,e.g. by information exchange or formulation standardization.
5. Conclusion
In this contribution, we discuss the detailed procedure of the power setting scheme proposed in [2]. All the input parameters can be obtained from R8/9 UE measurements, although measurement report triggering configuration may be adjusted. Therefore, we can conclude that: 
PS method in section 2 can improve CCH coverage of macro cell in macro-femto, with compatibility of R8/9 UE. 
In order to guarantee PS scheme can effectively reduce the interference from HeNB to MUE while ensuring the performance of FUEs, we also propose that:

Proposal 1: The FUE shall carry out appropriate measurement to assist the PS scheme.

Proposal 2: The detailed PS method shall be considered to be standardized. ,e.g. by information exchange or formulation standardization.
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