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1 Introduction
In the RAN1/RAN4 meetings, HeNB power setting solutions have been considered as one of baseline solutions for interference mitigation in MeNB-HeNB deployment scenario and we have proposed to consider the penetration loss of the external walls for the HeNB power setting solution in [1], [2]. In this contribution, we simplify and clarify the estimation process of the penetration loss in the solution. 
2 Power setting solutions
In the RAN1#62 meeting, the power setting solution without backhaul coordination was agreed as one of the baseline solutions for interference mitigation in MeNB-HeNB deployment scenario as following;

· Macro-Femto: 
· Baseline

· No backhaul coordination (X2, S1)

· Reflects RAN3 status
· Time-domain/power setting solutions 
· Support for restricting RLM/RRM/CSI measurements at the Rel-10 UE to certain resources 

The power setting solutions based on the received power of the co-channel MeNB have been proposed in [1]-[6] as one of major candidate power settings. The power setting solutions are required that the HeNB measures the received power of the co-channel MeNB in the initial configuration phase and/or in operational phase and adaptively sets the output power level accordingly. The HeNB sets the output power [Ptx] as
Ptx = max(min(PM + Poffset ,Pmax), Pmin) [dBm],


(1)

PM is the received power from the co-channel MeNB cell measured at the HeNB. Poffset is the power offset which can be set as either a predetermined fixed value or an estimated value based on the path loss between the HeNB and the victim MUE. This is further described in section 3. Pmax and Pmin are the upper and the lower limit value of the output power. Pmax is needed to limit the interference from the HeNB to the victim MUE. Pmin is also needed to guarantee a certain minimum performance for the HeNB cell even if the surrounding MeNB cell cannot be detected.
3 Estimation process of the penetration loss
As pointed out in [1], [2], since we could assume that HeNBs are deployed in indoor environment, penetration loss of external walls should be considered for the power setting solutions. However, there seems to be some misunderstandings about the estimation process of Poffset [dB] described in [7] section7.2.3.3 since many predefined parameters are required. Therefore, we simplify the estimation process of Poffset [dB] in formula (1) to make understanding clear. Illustration of the power setting with the penetration loss consideration is shown in Fig 1.
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Figure 1: Illustration of the power setting with the penetration loss consideration
In this proposal, Poffset is the path loss between the HeNB and the victim MUE including the penetration loss of the external walls. The estimation process of Poffset can be simplified and defined as following formula (2):  

Poffset= (PUL_tx – PUL_interference)/2 + P0
(2)
Where: 

-
PUL_tx is the victim MUE transmit power calculated based on MeNB output power and PM in formula (1). In this case, the UL transmit power of victim MUE [PUL_tx] is based on the assumption that both the distance from the MeNB to the victim MUE and from the MeNB to the HeNB is similar.
-
PUL_interference is the received UL interference power measured at HeNB as defined in TS36.214.
-
P0 is a predetermined fixed value (typical range between 10-30dB) or semi-statically configured by higher layer.
Since the simplified formula (2) does not change the essential parameters (i.e. MUE UL power, received UL interference) from the formula captured in [7], the gain of the power setting is the same as shown in [1] and [8]. This means, the key advantage of improving HUE throughput without degradation to MUE throughput is retained compared to other schemes that do not consider the penetration loss. Therefore, with the above clarification on the estimation process of power setting solution, we propose;

Proposal:  Penetration loss of external wall should be considered to the power setting solution.

4 Conclusion
In this contribution, we simplified and clarified the estimation process of the penetration loss consideration to make understanding clear. As the result of the above clarification of the power setting solution with the penetration loss consideration and victim MUE and the gain of the power setting is same gain shown in [1] and [8], we propose;

Proposal:  Penetration loss of external wall should be considered to the power setting solution.
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Appendix A: Performance results and simulation assumption
In this appendix A, we show the performance results of MUE/HUE throughput with and without the penetration loss consideration and compare the results with non power setting case. 
We evaluate 3power setting as follows:
· Scenario 1: Non power setting. In this solution, all HeNBs have the same output power.
· Scenario 2: Power setting without consideration of the penetration loss. In this solution, the HeNB sets its output power according to the formula (1). Poffset in (1) is a predetermined value.

· Scenario 3: Power setting solution with consideration of the penetration loss. In this solution, the HeNB sets its output power according to the formula (1) Poffset is determined by (2).

Figure A1 shows comparison between 3 scenarios of the power setting solutions with a specific user throughput point. For MUE and HUE, 5% (cell-edge) throughput and mean throughput is used respectively. 
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(a)  5% user throughput for MUEs                                  (b) Mean user throughput for HUEs
FigureA1. Comparison between 3 scenarios with a specific user throughput point

TableA1 shows the comparison of mean HUE throughput with various penetration loss values (10, 20, 30dB). 
TableA1: Comparison of mean HUE throughput with various penetration loss values
	
	Penetration loss [dB]

	
	10dB
	20dB
	30dB

	Scenario1
	3.73 Mbps
	6.74 Mbps
	9.72 Mbps

	Scenario2
	5.46 Mbps
	6.07 Mbps
	6.69 Mbps

	Scenario3
	8.43 Mbps
	10.1 Mbps
	10.7 Mbps


Simulation assumptions and parameters for MeNB and HeNB are described. 
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TableA3. Simulation assumptions and parameters for HeNB

[image: image2.emf]20 P0

0 dBm Tx power of Scenario1

There is one HeNB UE per femtocell, which 

is dropped randomly in the active femtocell. 

UE distribution

10, 20, 30 dB Exterior wall penetration loss

0 dBi Antenna gain

Omni Antenna pattern

2 Number of Tx antennas of HeNB

10 cm Min separation UE to HeNB

same frequency and same bandwidth as 

macro layer

Frequency Channel

CSG Access mode

Full Buffer Traffic model

-20/20 dBm Min/Max Tx power of Scenario2 and 3

8 dB Noise figure HeNB

3 m Shadowing auto-correlation distance for 

HeNB

4 dB Log-normal shadowing standard deviation

5 dB Interior wall penetration loss

Assumption Parameter

20 P0

0 dBm Tx power of Scenario1

There is one HeNB UE per femtocell, which 

is dropped randomly in the active femtocell. 

UE distribution

10, 20, 30 dB Exterior wall penetration loss

0 dBi Antenna gain

Omni Antenna pattern

2 Number of Tx antennas of HeNB

10 cm Min separation UE to HeNB

same frequency and same bandwidth as 

macro layer

Frequency Channel

CSG Access mode

Full Buffer Traffic model

-20/20 dBm Min/Max Tx power of Scenario2 and 3

8 dB Noise figure HeNB

3 m Shadowing auto-correlation distance for 

HeNB

4 dB Log-normal shadowing standard deviation

5 dB Interior wall penetration loss

Assumption Parameter


TableA4. HeNB deployment model parameters
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