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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 [2][[3]. Based on previous observations and discussions, in this contribution, we propose a framework to specify the HeNB transmit power for co-channel protection.
2 Home eNB Output Power for Co-channel Protection

In Release 8 and 9, HeNB output power is subjected to limitation by adjusting its transmit output power to minimize the interference on the adjacent channels licensed to other operators while optimizing the HeNB coverage.  Similar to the adjacent channel protection, the output power, Pout, of the HeNBs in a co-channel deployment could also be limited in order to reduce the co-channel interference. One possible outcome of the standardization of co-channel HeNB output power would lead similar outcome as for adjacent channel protection. In other words, it could be specified under the following input and output conditions:

Proposal 1: To have CRS Êc and Ioh (DL) as the input condition for output power determination.
CRS Êc, measured in dBm, is the Reference Signal Received Power per resource element present at the Home BS antenna connector received from the strongest co-channel Macro BS or Home BS. For CRS Êc determination, the cell-specific reference signal R0 according TS 36.211 shall be used. 
Ioh_DL, measured in dBm, is the total received DL power density, including signals and interference but excluding the own Home BS signal, present at the Home BS antenna connector on the Home BS operating channel. 
Pout can be stated in the form of median{Ptx, Pmin, Pmax} where the output power Ptx is the sum transmit power across all the antennas of the Home BS, with each transmit power measured at the respective antenna connectors. Pmin and Pmax are configured by the higher layers. Depending on various input conditions, the output power of the HeNB could possibly be calculated based on the following general form: 
Ptx = CRS Êc+
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where Poffset represents the interference threshold upon which output power of the HeNB would be limited accordingly. Ion_DL therefore captures the interference impact due to the proximity of the MeNB from the HeNB. A possible method to determine the value of P is through impact throughput degradation of the system performance. Possible -impact on the system performance that can be considered in setting the Poffset :

· HeNB system throughput degradation e.g. 10% system throughput degradation

· HUE average and/or 5% throughput degradation
· MUE average and/or 10% throughput degradation
Proposal 2: The output power should take into consideration of path loss between MUE and HeNB. 
Since the worst performance is suffered by MUE located in the indoor coverage of the HeNB resulting in outage of the MUE, it is crucial that the HeNB power setting can take into consideration possible presence of such MUEs in its coverage. Simulation presented in [2] has studied the throughput impact on throughput for various percentages of indoor MUE and has observed the significant degradation on the 5% MUE throughput.  
To mitigate this performance impact, the coverage of the HeNB can react based on the estimates of the pathloss between the HeNB and MUE. HeNB power setting based on uplink path loss estimation has been studied and full description can be found in Section 7.2.3.3 of TR36.921.  

It is therefore proposed that the following guidelines be agreed:

· A threshold based approach is used to trigger the power setting. In other words, two level power settings are adopted: one when the estimated path loss is larger than the threshold and the other when the estimated path loss is less than the threshold;

· The values of the threshold is [TBD];
· The path loss estimation and its related measurements in not standardized; it is entirely an implementation matter and other factors can be taken into account.

Based on Proposal 1 and 2 above, the output power Pout of the Home eNB for co-channel protection can be represented by the Table 1 below:

Table 1: Home BS output power for co-channel E-UTRA channel protection

	Input Conditions
	Output power, Pout

	Ioh (DL) > CRS Êc + 
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	Ioh (DL) ≤ CRS Êc + 
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and CRS Êc ≥  -127dBm
	≤ median{CRS Êc+
[image: image4.wmf](

)

RB

sc

DL

RB

N

N

×

×

10

log

10

+[y2] dB, Pmin , Pmax }


	Ioh (DL) ≤ CRS Êc + 
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Note 1: 
For CRS Êc < -127dBm, the requirements in subclauses 6.2.1 and 6.2.2 apply. The output power Pout is the sum of transmit power across all the antennas of the Home BS, with each transmit power measured at the respective antenna connectors. 

Note 2:

[image: image7.wmf]DL

RB

N

 is the number of downlink resource blocks in the own Home BS channel. 
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. Pmin and Pmax is configured by the higher layers. 

Note 3:     [y1], [y2] and [y3] are the output power setting parameters in dBm. [y2] and [y3] corresponds to the case where MUE path loss estimation is taken into consideration. [y1] is the maximum output power when the HeNB and MeNB are close in proximity resulting in severe interference into each other and hence accurate measurements could not be made. Note that [y3]>[y2]>[y1]. The criteria to determine output power [y1], [y2] and [y3] are TBD and some proposals have been given above in Proposal 1.
Note 4:      [z1] is the Path Loss threshold used to trigger additional limitation of the HeNB output power
3 Conclusions

In this contribution, we provide our views on the requirements for the HeNB power setting for co-channel interference protection.
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