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Discussions 
1 Introduction 
In [1] the scope of the HeNB power setting as one of the baseline ICIC solution for a co-channel Macro-HeNB deployment has been agreed. Home eNB output power for co-channel protection is further evaluated in this contribution where we provide results from simulation based on the system assumptions as given in [2].

2 Home eNB Output Power for Co-channel Protection

The following conditions, similar to existing adjacent channel protection can be adapted for co-channel protection as well where the output power, Pout, of the Home BS could be obtained under the following input and output conditions:

· Input Condition: CRS Êc, measured in dBm, is the Reference Signal Received Power per resource element present at the Home eNB antenna connector received from the strongest co-channel Macro eNB. For CRS Êc determination, the cell-specific reference signal R0 according TS 36.211 [3] shall be used. The Iob, Received Interference Power defined in TS 36.214 due to non-served UEs at the home eNB in dBm.
· Output Condition: Pout can be stated in the form of median {Ptx, Pmin, Pmax} where the output power Pout is the sum transmit power across all the antennas of the Home eNB with each transmit power measured at the respective antenna connectors. Pmin and Pmax are configured by the higher layers. 
Ptx is obtained through simulation evaluations of representative deployment scenarios and can be represented by the following: 
Ptx = CRS Êc+
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As per the agreement in [1], detailed algorithm of Poffset is left up to network implementation choice. In general, the inclusion of Poffset could be triggered when there is a MUE in the proximity of the HeNB coverage 
3 System Simulation Results 
In this section simulation results are provided. Reference to the simulation assumptions can be found in [1]. A macro network with 500m ISD, a PF scheduler and full Buffer traffic model have been assumed in our studies. Various values of Poffset are considered.  
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 Figure 1:  MUE/HUE throughput evaluation with fixed output power. (ISD=500, 80% indoor MUE)
Figure 1 shows the MUE and HUE throughput CDF for various HeNB transmit powers. For comparison purposes, the throughput CDF with no deployment of HeNB network as provided as well. It is clear that with the unplanned deployment of HeNBs, the interference experienced by the MUEs leads to performance degradation both in the outage probability and loss of MUE’s system throughput. By reducing the output power from 20dBm to 0dBm, the performance of the MUEs is improved. However, as indicative from the HUE’s throughput performance in Figure 1, the system throughput of the HeNB cell suffers as a result.  
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Figure 2:  MUE/HUE throughput evaluation with power setting. (ISD=500, 80% indoor MUE)
Figure 2 shows the HUE/MUE performance of power setting with Poffset value of 40dB and 60dB. It is clear that with power setting applied, the MUE can be satisfied, however, the HUEs inevitably suffer from the performance loss. 
We list the above scenarios in the Table 1 with the throughput of 5% MUE throughput and average HUE throughput. It can be seen that the value of Poffset= 60 dB achieves a good combination of decent throughput performance for both MUE and HUE.
Table 1: 5% MUE and Average HUE Throughput under different scenarios
	Senario
	5% MUE Throughput (bps/Hz)
	Average HUE Throughput (bps/Hz)

	No Femto
	0.029
	n/a

	With Femto, Fixed power 20 dBm
	0.007
	2.886

	With Femto, Fixed power 10 dBm
	0.019
	2.547

	With Femto, Fixed power 0 dBm
	0.024
	1.875

	With Femto, PS, Poffset= 40 dB
	0.026
	1.861

	With Femto, PS, Poffset= 60 dB
	0.020
	2.551


4 Conclusions

In this contribution, we have presented some preliminary simulation results on HeNB output power setting requirement for co-channel protection. The maximum output power Pout is proposed to be in the form of median {Ptx, Pmin, Pmax}, where Pmin and Pmax are configured parameters. The evaluations considered Ptx as a function of Poffset and values of 40 dB and 60dB have been evaluated in this study. 
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