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1 Background and Discussion

The purpose of the test is to ensure that a HNB shall not cause unacceptable interference to the adjacent channel operator. The HNB shall be able to measure the signal on the adjacent channels, such as RSSI and RSCP and use these measurements to adjust its transmit power such that it does not cause interference for the adjacent channel operator. This spec provides a range for the HNB transmit power. The upper bound is determined by the adjacent channel operator condition. The test also provides a lower limit on the HNB transmit power calculated to maintain a minimum performance level for the HNB and ensures that the HNB is not always fixed to the minimum possible power. 

Test Parameters: Parameters used in testing the HNB.

· Ioc_1: Interference signal level measured on the same channel as the HNB (dBm)

· Ioc_2: Interference signal level measured on adjacent channel to the HNB(dBm)

· RSCP_2: RSCP measured from the strongest MNB on adjacent channel (dBm)

Other Parameters: Parameters used for test derivation only:

· Ecp/No = -18 dB: target Ecp/No to maintain a call with a data rate 12.2 kbps at a  BER 0.001

· CPICH Ec/Ior = -7 dB: ratio of CPICH power to power transmitted from NB

· DPCH Ec/Ior = -10 dB: Dedicated Channel Ec/Ior

· Outage radius = 47 dB: Design Parameter for HNB, is defined such that a UE on the adjacent channel and with a pathloss from the HNB equal to or greater than the outage radius shall maintain a call with a data rate 12.2 kbps and the BER shall not exceed 0.001. The 47dB outage radius for the adjacent channel corresponds to the minimum coupling loss at 2.6 m away from the HNB using the free space path loss equation: PL[dB]=38.46 + 20 log10 (d_m).
· HNB min coverage radius = 64 dB: This is a test parameter. Any HNB shall provide coverage to its connected HUEs at least within this coverage radius. A HUE at the coverage radius connected to the HNB shall maintain a call with a data rate 12.2 kbps and the BER shall not exceed 0.001.

A 64dB coverage radius corresponds to 6m separation from the HNB plus 10 dB loss due to walls: PL[dB]=38.46+20*log10(d_m)+10. This is a very loose requirement on the HNB performance.

· HNB_Tx_max: +20 dBm: upper limit on the HNB maximum Tx Power

· HNB_Tx_min: -10 dBm: lower limit on the HNB maximum Tx Power

Test Setup: 

The HNB under test is on frequency F1. A noise generator on F1 generates Ioc_1. A noise generator on the adjacent frequency F2 generates Ioc_2. A NB on frequency F2 transmits a pilot with the specified CPICH Ec/Ior such that the RSCP at the HNB on F2 is RSCP_2.

The power at the HNB output is measured on F1. 

Minimum Requirement: 

The Home BS power (HNB_Tx) shall be adjusted such that the received signal from the HNB on the adjacent channel, RSSI_HNB, at the design outage radius shall not exceed:
RSSI_HNB_2= 10*log10(10^((RSCP_2-EcpNo_TH)/10)-10^(RSSI_2/10) 

Equivalently, the HNB power shall not exceed

HNB_Tx_1 ≤ min(RSSI_HNB_2+Outage_Radius+ACIR, HNB_Tx_max)

The Home BS power (HNB_Tx) shall also be adjusted such that the received signal from the HNB on the same channel, RSSI_HNB_1, at the design coverage radius shall not be lower than:

RSSI_HNB_1=(EcpNo_TH+RSSI_1)-10*log10(10^(EcIor/10)-10^(EcpNo_TH/10))
Equivalently, the HNB power shall not be lower than

HNB_Tx_2 ≥ max(RSSI_HNB_1+Coverage_Radius, HNB_Tx_min)

Then the HNB Tx power range is 

HNB_Tx_2 ≤ HNB_Tx ≤ HNB_Tx_1

In the case where HNB_Tx_1 ≤ HNB_Tx_2, then 

HNB_Tx ≤ HNB_Tx_1
Comments: The test conditions are picked such that the wide range of HNB_Tx ensures that different implementations can meet the test requirements. The 64dB minimum HNB coverage radius is chosen as a loose requirement to provide a lower bound for the HNB tx power. This does not imply that the HNB coverage is limited to 64dB. In addition, a ±1.75dB margin is added to the HNB tx power limits in the spec.
Test A:

Numbers for Proposed Test:

· Ioc_1 = -60 dBm
· Ioc_2 = -85 dBm
· RSCP_2 = -92 dBm
Test Result:

The output power from the HNB is measured. The output from the HNB shall be in the range:

-5 dBm ≤ HNB_Tx ≤ 7 dBm

Comments on the test: Ioc_1 may represent a cell site deployment on F1 with a MNB Tx power of 40 dBm and a pathloss of 100 dB. Ioc_2 represents the interference from sources other than the HNB and MNB on F2. An RSCP_2 of -92 dBm may represent a cell edge scenario with a MNB CPICH of 33 dB and a pathloss of 125 dB. 

Test B:

Numbers for Proposed Test:

· Ioc_1 = -50 dBm
· Ioc_2 = -75 dBm
· RSCP_2 = -82 dBm
Test Result:

The output power from the HNB is measured. The output from the HNB shall be in the range:

5 dBm ≤ HNB_Tx ≤ 17 dBm

Comments on the test: Ioc_1 may represent a cell site deployment on F1 with a MNB Tx power of 40 dBm and a pathloss of 90 dB. Ioc_2 represents the interference from sources other than the HNB and MNB on F2. An RSCP_2 of -82 dBm may represent a scenario between cell-edge and cell-site with a MNB CPICH of 33 dB and a pathloss of 115 dB. 

These test scenarios try to capture the case where the adjacent-channel MNBs are not co-located.
2 Proposal

This contribution describes how the HNB tx power shall be specified in TS 25.104 to protect the performance of the adjacent channel operator. Text proposal for the TS 25.104 is given in Annex A.

Annex A, Text proposal for TS25.104

6.6.3.8             Co-existence of Home BS with Other Base Station classes

6.6.3.8.1          Operation on Adjacent Channel

This requirement shall be applied for the protection of a UE, MS and/or BS operating on the adjacent frequency channel licensed to a different operator in the same geographical area. The BS adjacent channel offset below or above the carrier frequency of the Home BS is 5 MHz. 

Minimum Requirement:

The Base station output power is defined in Section 6.2.  Total output power, P, of the base station is the mean power level per carrier measured at the antenna connector in specified reference condition.
Under the specified reference conditions A and B, the total output power of the BS shall be as specified in Table 6.XA. The MNB total tx power is 40 dBm (corresponding to 50% loading and 43 dBm max tx power) and the MNB CPICH tx power is 33 dBm. In case of two transmit antennas, the output power per antenna is reduced by 3 dB. For the Home BS class this requirement assumes that the operator has the means to control the total output power of the Home BS. 

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
Table 6.XA: Home BS Output Power limits for Protection of Adjacent Operator

	Reference Condition
	Interfering Signal Mean Power on F1
	Interfering Signal Mean power on F2
	Wanted CPICH Signal Mean power on F2
	Home Base Station Transmit Power Range

	A
	- 60 dBm
	- 85 dBm
	- 92 dBm
	-5 dBm ≤ P ≤ 7 dBm

	B
	- 50 dBm
	- 75 dBm
	- 82 dBm
	5 dBm ≤ P ≤ 17 dBm
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