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1 Introduction 
In RAN1 #61bis, the power setting and time domain approaches have been considered as the baseline solutions for Macro-Femto deployment in Heterogeneous Network. In [1] and [2], we have provided simulation studies for three different power setting methods with results for the control channel and data channel performance. 
In this contribution, we provide a preliminary analysis on the specification impacts of the power setting methods that have been proposed for the HeNB. 
2 Specification Impact
2.1 Power Setting based on strongest receiving power of MeNB at the HeNB (TR 36.921-7.2.3.2)

The Femto shall adjust its maximum transmit power according to the following formula
P_tx = max (min (α • P_M + β , P_max), P_min) [dBm]                                              

where parameters P_max  and P_min  are the maximum and minimum Femto transmit power settings respectively, P_M is the received power from the strongest co-channel macro cell on Femto. Parameter  is a linear scalar that allows altering the slope of power mapping curve,  is a parameter expressed in dB that can be used for altering the dynamic range of power setting.
From the above equation, we can find that the transmission (Tx) power of Femto cell based on Method 1 is purely dependant on the position of the Femto cell compared to MeNB. The further the distance is, the lower the Tx power will be set. Compared to the other two methods, the Method 1 does not adapt to the MUE interference level from Femto cell. In other words, this power control method relies on self-configuration procedure by the Femto cell. When it is powered-on, it will listen to the signalling from the MeNB and adjust its Tx power based on it.
2.2 Power Setting based on Femto -> MUE Pathloss (TR 36.921-7.2.3.3)
The Femto should set the transmit power as follows: 

P_tx = MEDIAN (P_M + P_offset, P_max, P_min) [dBm]                                             (2-1)
Where P_max, P_min  and P_M hold the same meaning as in Eq. (1). P_offset (dB) is given by:
P_offset = MEDIAN (P_offset_o+K*LE, P_Offset_max, P_Offset_min)                                   (2-2)

Here P_offset_o corresponds to the indoor pathloss. K is an adjustable positive factor. LE is estimated penetration loss. P_Offset_max/P_Offset_min is the max/min value of the P_offset, to restrict its territory.
From the equation above, we can find that, the key point of this power setting method is the acquisition of Pathloss between Femto cell and MUEs. Based on the current specification, two possible ways can be applied to obtain the Pathloss (between Femto cell and MUE) by Femto cell.
- RSRP Measurement Report of MUE

· The MUE can measure the RSRP information for both the serving cell and neighbouring cell based on the system information broadcasted by MeNB. The neighbouring cell RSRP information will include the RSRP between MUE and Femto. After the measurement, the MUE will transmit this measurement report to MeNB. Then MeNB will transmit the RSRP (Femto -> MUE) information to Femto cell by X2 or S1 interface. 
· To realize this procedure of RSRP (Femto -> MUE) based power control, no impact is needed for RAN1. However, some modifications in other RAN specifications may be needed. 

· New coordinating messages over X2 or S1 interface exchanging the RSRP information i.e. Section 9 of TS 36.423 and/or TS 36.413

· Required accuracy of the RSRP information as per the RSRP measurement requirement specified in TS 36.133
· New description of HeNB Power Control operation in TS 36.213
- Femto cell overhearing UL Transmission of MUE 

· Alternatively, the Femto cell can overhear the UL transmission of MUE and use the UL RSRP to approximate the DL RSRP. However, since the MUE is not camped on the Femto cell, to realize the overhearing, the Femto cell should know the RB information for the MUE UL transmission to the MeNB. This may have great impacts on RAN specifications. The following possible RAN specifications changes may be needed: 
· New definition or modification for eNB reception (TS 36.104) with new overhearing function. 
· The ability of Femto cell overhearing should be defined.
· New description of HeNB Power Control operation in TS 36.213 
2.3 Power Setting based on SINR of MUE 
The Femto power control is based on the following equation: 

P_tx = max (min (α • P_SINR + β, P_max), P_min) [dBm]
This method is based on the SINR sensing of the MUE. P_SINR is defined as the SINR between MeNB->MUE and nearest Femto->MUE. α and β are as defined in Section 7.2.3.2 of TR36.921. 
To realize this method of SINR based power control, the following RAN specifications may be impacted: 

· New signalling over X2 or S1 interface exchanging the approximated SINR i.e. Section 9 of TS 36.423 and/or TS 36.413 
· The accuracy requirement on the SINR measurement to be incorporated into TS 36.133
· New description of HeNB Power Control operation in TS 36.213.

3 Conclusion

In this contribution, we have identified the relevant specifications that may be impacted by the three Power Setting methods considered for HeNB. 
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