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1
Introduction
HeNBs can cause interference within the carrier in which they operate as well as on an adjacent carrier (with some adjacent channel interference suppression, typically assumed to be around 33dB). While an operator could decide on the acceptable limits of interference within own carrier, he can not do so for adjacent carriers which are owned by a different operator. This problem was recognized for Home NodeBs (HNBs) and a mechanism of minimizing the amount of interference caused to a neighboring cell’s operator was standardized in section 6.4.6 of [1]. 
In [2], we brought up the point that similar considerations would apply to HeNBs as well. A HeNB deployment should mitigate the interference caused to both UTRA and E-UTRA deployments on adjacent carriers that may be owned by a different operator. 
2
Discussion 
2.1 
Adjacent UTRA Carrier

It is specified in [1] that if the adjacent carrier contains a UTRA deployment owned by a different operator, a HNB shall set its output transmit power based on the C-PICH strength measurements on the adjacent carrier. Broadly speaking, the requirement is that the HNB can raise its transmit power if it senses a higher C-PICH power on the adjacent carrier.  Additionally, there are some caps on the max power that may be used by the Home NodeBs, as well as a rule to account for the accuracy of such measurements.  These rules allow for maximum coverage of a HNB while minimizing interference caused to the adjacent carrier owned by another operator. 
For Home eNodeBs, we believe that the same requirements can apply. This is because the ACI caused by a Home eNodeB is essentially going to be the same as that caused by a Home NodeB (with a typical value of 33dB) as the ACI is mostly driven by ACS of the UE, which is 33dB for both UTRA and E-UTRA. Thus the adjacent channel interference is expected to be similar for both cases, and thus the same solution could be used. 
One minor difference is that HNBs can have a maximum of 2 transmit antennas, while HeNBs could have up to 4 TX antennas. The extension to 4 antennas is fairly straightforward as the power per antenna is reduced by 3dB compared to the case of 2 antennas. 
In Section 4, a text proposal is provided for Section 6.2.3 of 36.104, which is based on Section 6.4.6 of [1] and analysis presented in [4].  Input conditions and output power requirements for this case are derived similarly and are the same as their corresponding values in [1].
2.2
Adjacent E-UTRA Carrier

Going by the approach chosen for UTRA, it would make sense to base the HeNB transmit power on RSRP measurements on the adjacent carrier. However, LTE presents some additional parameters such as the fraction of power used for CRS, different number of TX antennas, system bandwidth etc., that need to be accounted for (both on the HeNB carrier and the adjacent carrier). These in turn would require the HeNB to decode at least the PBCH of the adjacent carrier, which is an expensive operation and may not be feasible due to low SINR on the adjacent carrier.   Therefore, we propose the use of conservative estimates for all of these parameters
(1) The system BW is assumed to be 5 MHz as the maximum ACI occurs in the closest 5MHz 
(2) CRS is transmitted at the same power spectral density as the data 
(3) 1 TX antenna is assumed (as this would typically result in the lowest Traffic/Pilot Ratio).  
Under these assumptions, the HeNB test becomes very similar to the HNB test, with the only difference that RSRP measurement reflects the total power on the adjacent carrier, while the C-PICH measurement is 10dB below the total power.  

In Section 4, a text proposal is provided for Section 6.2.4 of 36.104, which is formatted in a similar way to Section 6.4.6 of [1].  Input conditions and output power requirements for this case are derived similarly, with the following considerations:

· The Ec/Io target of -18dB for UTRA is replaced with Ês/Iot target of -6 dB for E-UTRA.  This is based on the values in Section 8.1.2.2.1.1 of [3] where a Ês/Iot of at least -6dB is assumed for the cell to be detectable.
· The CPICH Êc threshold of -105dBm for UTRA is replaced with RSRP threshold of -128dBm for E-UTRA, which is based on the minimum of the detectability thresholds mentioned in Section 8.1.2.2.1.1 of [3] for different bands, and assuming a 1dB boost for SCH compared to average PSD.
· A single ACIR value of 30dB values is chosen (instead of different ACIR values for different bandwidths) to simplify the computations and the resulting output power table.
· The 85dB value mentioned in the third row of Table 6.2.3-2 under the output power column, is derived based on the condition of Ês/Iot > -6 dB and by replacing Iot with Pout – 30dB (ACIR) – 47dB (target outage zone) -2dB (measurement error allowance).
3
Conclusion
Based on the discussion above, we recommend RAN4 to 
(a) adopt the same requirements used on HNBs for adjacent UTRA carrier protection for HeNBs as well and 
(b) adopt similar requirements for adjacent E-UTRA channel protection.    
4
Text Proposal for 36.104
<< Start of text proposal >>

<< Unchanged sections omitted >>

6.2
Base station output power

Output power, Pout, of the base station is the mean power of one carrier delivered to a load with resistance equal to the nominal load impedance of the transmitter.

Maximum output power, Pmax, of the base station is the mean power level per carrier measured at the antenna connector during the transmitter ON period in a specified reference condition.
6.2.1
Minimum requirement

In normal conditions, the base station maximum output power shall remain within +2 dB and -2 dB of the rated output power declared by the manufacturer.

In extreme conditions, the base station maximum output power shall remain within +2.5 dB and -2.5 dB of the rated output power declared by the manufacturer.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
6.2.2
Additional requirement (regional)

For Band 34 operation in Japan, the rated output power declared by the manufacturer shall be less than or equal to the values specified in Table 6.2.2-1.

Table 6.2.2-1: Regional requirements for Band 34 for rated output power declared by the manufacturer.
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Maximum output power [W]
	N/A
	N/A
	20
	40
	60
	N/A


6.2.3
Home base station output power for adjacent UTRA channel protection
The Home BS shall be capable of adjusting the transmitter output power to minimize the interference level on the adjacent channels licensed to other operators in the same geographical area while optimize the Home BS coverage. These requirements are only applicable to Home BS. The requirements in this clause are applicable for AWGN radio propagation conditions.

The output power, Pout, of the Home BS shall be as specified in Table 6.2.3-1 under the following input conditions:

-
CPICH Êc, measured in dBm, is the code power of the Primary CPICH on one of the adjacent channels present at the Home BS antenna connector for the CPICH received on the adjacent channels. If Tx diversity is applied on the Primary CPICH, CPICH Êc shall be the sum in [W] of the code powers of the Primary CPICH transmitted from each antenna.  

-
Ioh, measured in dBm, is the total received 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. 

In case that both adjacent channels are licensed to other operators, the most stringent requirement shall apply for Pout. In case the Home BS’s operating channel and both adjacent channels are licensed to the same operator, the requirements of this clause do not apply.
The input conditions defined for the requirements in this section are specified at the antenna connectors of the Home BS. For Home BS receivers with diversity, the requirements apply to each antenna connector separately, with the other one(s) terminated or disabled. The requirements are otherwise unchanged. For Home BS(s) without measurement capability, a reference antenna with a gain of 0 dBi is assumed for converting these power levels into field strength requirements.

Table 6.2.3-1: Home BS output power for adjacent operator UTRA channel protection

	Input Conditions
	Output power, Pout

	Ioh > CPICH Êc + 43 dB

And CPICH Êc ≥  -105dBm
	≤ 10 dBm

	Ioh ≤  CPICH Êc + 43 dB

and CPICH Êc ≥ -105dBm
	≤ max(8 dBm, min(20 dBm,  CPICH Êc + 100 dB))


Note 1: 
The Home BS transmitter output power specified in Table 6.2.3-1 assumes a Home BS reference antenna gain of 0 dBi, an target outage zone of 47dB around the Home BS for an UE on the adjacent channel, with an allowance of 2 dB for measurement errors, an ACIR of 33 dB, an adjacent channel UE CPICH Ec/Io target of -18 dB and the same CPICH Êc value at the adjacent channel UE as for the Home BS.
Note 2: 
For CPICH Êc < -105dBm, a requirement of 20 dBm applies.
Note 3:
The output power Pout is the sum transmit power across all the antennas of the Home BS, with each transmit power measured at the respective antenna connectors. 
6.2.4
Home base station output power for adjacent E-UTRA channel protection
The Home BS shall be capable of adjusting the transmitter output power to minimize the interference level on the adjacent channels licensed to other operators in the same geographical area while optimize the Home BS coverage. These requirements are only applicable to Home BS. The requirements in this clause are applicable for AWGN radio propagation conditions.

The output power, Pout, of the Home BS shall be as specified in Table 6.2.3-2 under the following input conditions:

-
RSRP, measured in dBm, is the Reference Signal Received Power per resource element on one of the adjacent channels present at the Home BS antenna connector for the Reference Signal received on the adjacent channels. For RSRP determination, the cell-specific reference signal R0 according TS 36.211 [3] shall be used. If the Home BS can reliably detect that multiple TX antennas are used for transmission on the adjacent channel, it may use  the average in [W] of the RSRP on all detected antennas.  

-
Ioh, measured in dBm, is the total received 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. 

In case that both adjacent channels are licensed to other operators, the most stringent requirement shall apply for Pout. In the case when one of the adjacent channels is licensed to a E-UTRA operator while the other adjacent channel is licensed to a UTRA operator, the more stringent requirement of this subclause and subclause 6.2.3  shall apply for Pout. 
In case the Home BS’s operating channel and both adjacent channels are licensed to the same operator, the requirements of this clause do not apply. 
The input conditions defined for the requirements in this section are specified at the antenna connectors of the Home BS. For Home BS receivers with diversity, the requirements apply to each antenna connector separately, with the other one(s) terminated or disabled .The requirements are otherwise unchanged. For Home BS(s) without measurement capability, a reference antenna with a gain of 0 dBi is assumed for converting these power levels into field strength requirements.

Table 6.2.3-2: Home BS output power for adjacent operator E-UTRA channel protection

	Input Conditions
	Output power, Pout

	Ioh > RSRP + 
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Note 1: 
The Home BS transmitter output power specified in Table 6.2.3-2 assumes a Home BS reference antenna gain of 0 dBi, an target outage zone of 47dB around the Home BS for an UE on the adjacent channel, with an allowance of 2 dB for measurement errors, an ACIR of 30 dB, an adjacent channel UE Ês/Iot target of -6 dB.
Note 2: 
For RSRP < -128dBm, a requirement of 20 dBm applies.
Note 3:
The output power Pout is the sum transmit power across all the antennas of the Home BS, with each transmit power measured at the respective antenna connectors. 

Note 4:
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 is the number of downlink resource blocks in the own Home BS channel. 

Note 5:
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[image: image6.wmf]12

=

RB

sc

N

. 
<< End of text proposal >>
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