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1. Introduction
In the Macro-Femto co-channel deployment scenario, it has already been a consensus that dominant interference condition has been shown when Non-CSG member UEs are in close proximity of Femto. And the power setting and time domain solution have been considered baseline solutions to this problem. 
In this contribution, we discuss the possible impacts on specification by introducing power setting (PS) scheme at HeNB (Home eNodeB). We first analyze the necessity of information exchange between Macro and HeNB. Furthermore, PS corresponding procedures and potential issues for concrete schemes, such as PS triggering and recovery, measurement and reporting for power value setting are investigated.
2.  Needs on Information Exchange
In [1], we discussed that there is only maximum transmission power definition in current RAN4 specification. 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. Therefore from the total system performance perspective, it is desirable to decrease the coverage hole of Macro cell by standardizing PS scheme or PS procedure.
To make sure PS can be performed by HeNB when it is needed, enhanced information exchange is necessary for eICIC in HetNet, for most of proposed PS schemes [1,5,6]:

· Always performed PS
To mitigate the interference from the Femto cell, always performing PS at the HeNB side is a straightforward way and introduces low complexity [7][8]. There is no information exchange need. However, this method will lead FUE performance loss because the HeNB will always work on low power level even when there is no victim MUE (Macro UE) nearby, which is certainly unreasonable. Hence in order to avoid the seemingly unnecessary sacrifice made by FUE, related PS controlling procedure is proposed to investigate.
· HeNB controlled PS

If the HeNB takes charge of the PS procedure, the interference information of the MUE shall be transferred from the MeNB to the HeNB for reference. This information exchange is considered crucial for the HeNB performing PS based on the existence of the victim UE. The methods that HeNB is designed to independently detect the uplink signal of MUE, or that the MUE directly informs the HeNB of the interference notification, are not excluded as long as the performance and specification impact can be acceptable
· MeNB controlled PS

MeNB could perform the PS for HeNB in a more centralized way to let the interference situation more controllable. By means of measurements currently supported by the standard, the MeNB can obtain the interference information of the served UE. Furthermore, PS command or related signaling and information shall be transferred to HeNB to assist the PS scheme.
As discussed in this section, fulfilling the whole PS scheme to avoid the unworthy performance loss of FUE is considered reasonable for further study. And the corresponding information exchange shall be investigated as well.
Proposal 1: The information exchange for power setting between Macro and HeNB is needed.
3. Considerations on PS triggering and recovery Procedure
To avoid unnecessary FUE performance loss as mentioned in the last section, PS shall also be considered triggered in some conditions. The triggering could either be controlled by MeNB or by HeNB.
· PS triggering by MeNB
When a MUE is getting closer to a certain Femto CSG cell, the measurement event of MUE will be triggered if the interference from the neighboring Femto cell is large enough. Then the corresponding interference information shall be reported to the MeNB side for further decision. And by means of the interference reporting, the MeNB shall obtain the interference circumstance of the adjacent cells and judge which Femto cells shall be triggered to start the PS operation. Moreover, the whole procedure except the new exchange signaling is currently supported by the standard. 
· PS triggering by HeNB

If the PS is designed to trigger at HeNB side, the situation is a little more complicated than the previous case. The measurements value could be indirectly delivered through the exchanging interface from the MeNB to HeNB for further decision. Actually the needed measurements can be obtained by the same way as the MeNB triggered mode as mentioned above. On the other hand, the victim UE may directly send the measurements or additional signaling to provide HeNB awareness information for judgment, which must bring impact to the specification. 
· Comparison between above two modes
The triggering scheme differences between the two modes mainly focus on the overhead, time latency, necessity of specification modification, and so on. But to centralize the managements referred as MeNB triggered PS can make the entire situation more controllable. And the information gathering and transferring work manner decides that there are some tradeoffs between the overhead, latency and controlling flexibility.
All the triggering needs victim UE assistance. Under UE RRC_IDLE or RRC_CONNECTED status, the different requirement and reporting procedure shall be paid corresponding attention, which may also lead to its respective PS triggering mechanism.
Due to the UE mobility, the interfered UE will not always stay in the black-hole region. When the victim UE leaves from the Femto, it is reasonable to raise the transmission power back to a relatively high level to benefit the FUE. It should be noticed that the mode of power recovery would better be consistent with the triggering mechanism for feasibility.
Proposal 2: Power setting triggering mechanism by victim UE assistant shall be considered standardized. 
Proposal 3: Power recovery shall be taken into account together with the power setting scheme. And the power setting triggering mechanism and recovery procedure shall consist with each other.
4. Measurement and reporting issues
Once the PS procedure of HeNB is triggered, the HeNB needs to adjust the transmission power by measurement report. The currently proposed power setting schemes may require interference from neighboring Macro cell [1], RSRQ of the serving cell or other measurements, which can be reported from victim UE or FUE. The former needs exchange mechanism to support it. The corresponding overhead and time latency can be investigated as follows:
· Triggering report overhead
If the HeNB side controls the PS triggering and recovery, the victim UE may be designed to send the message directly to the HeNB. The information capacity contained in the direct awareness message would be much smaller than the currently supported measurement reporting. Because the measurements results transferred by MUE to E-UTRAN append all the necessary identities and other information associated with the neighbouring cell and event type, etc, which lead to relatively large overhead. It is also a huge pressure for the interface to transfer the signaling and measurements result from MeNB to HeNB (if we really need measurement results at HeNB), especially with large amount of Femto cells or requiring rapid and frequent information exchange.
· Measurement report overhead analysis

No matter the calculation is carried out in HeNB or MeNB, some measurements results shall be reported by UE to help decision on power setting range. We proposed that FUE shall carry out appropriate measurement to assist the PS scheme [1]. And we believe it is a proper manner to ensure both of the measurement accuracy and overheads acceptability. If the MUE is designed in charge of the corresponding measurements reporting in this stage, the overheads of the uplink resource and the pressure on interface will be getting huge as the number of adjacent Femto cells increases. 
· Report reliability analysis
Moreover, it would be difficult for the MUE to correct report the measurement, if it is getting too deep into the black-hole in the proximity of Femto cells. 
Proposal 4: The FUE shall carry out appropriate measurement to assist the PS scheme.
5. Conclusion
In this contribution, we further discuss the possible impact on specification and detailed procedure of the power setting scheme. Besides the PS scheme formula, there are more issues that should be carefully investigated for implementation. Therefore, how to do the PS and when to stop the PS would basically sketch the next research focus if the power setting is determined for standardization, since the possible practical issues will be eventually unavoidable.
Moreover we shall emphasize the following highlighted proposals:
Proposal 1: The information exchange for power setting at HeNB is needed.

Proposal 2: Power setting triggering mechanism by victim UE assistant shall be considered standardized. 

Proposal 3: Power recovery shall be taken into account together with the power setting scheme. And the power setting triggering mechanism and recovery procedure shall consist with each other.

Proposal 4: The FUE shall carry out appropriate measurement to assist the PS scheme.
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