3GPP TSG-RAN WG4 Meeting #54
R4-100705
San Francisco, US, Feb. 22 – 26, 2010

Agenda item:
6.5.3
Source: 
CMCC
Title: 
Text proposal on Home BS adjacent channel protection

Document for:
Approval
1 Introduction

The requirement of protection for adjacent channels owned by other operators is very important for home BS. Some proposals and CRs had been presented in the previous RAN4 meetings which are also valid for TD-LTE Home BS. This paper proposes to endorse these text proposals in TR36.922.

2 Conclusion

It’s proposed to endorse the attached text proposal on Home BS adjacent channels protection in TR36.922.

3 References

[1]. R4-094880, Protection of Adjacent Channels Owned by Other Operators, Qualcomm Europe, Alcatel-Lucent 
[2]. R4-100002, Text Proposal on Home eNodeB Transmit Power Conformance Testing for Adjacent Channel Protection, Alcatel-Lucent
4 Text proposal

6.2.2
HeNB output power

6.2.2.1 HeNB maximum output power
6.2.2.1.1 Analysis
From HeNB coverage and capacity point of view, it will be beneficial to define relatively larger output power. However, as already been demonstrated by numerous contributions, the maximum output power should be limited in order to control the HeNB->MeNB downlink interference. So, the maximum HeNB output power should be a trade-off between the HeNB performance and the interference towards close-by MeNB users, which do not have access to the HeNB. In [41-43], the simulation results show that in some cases the HeNB power can be set up to 20dBm. While in some other cases, e.g. in the case of shared carrier deployment, the HeNB power should be limited to a relatively low level. 

Furthermore, the definition of the total HeNB output power should also consider supporting existing E-UTRAN UEs. The interfering power level for HeNB ACS requirement is defined -28dBm at 1% blocking probability, which means the MCL between HeNB and UE is 45dB based on the 23dBm UE maximum power. For UE, the current maximum tolerable interfering level for ACS is -25dBm. Assuming the total HeNB output power (i.e. the sum over all transmit antennas) equal to PHeNB, the following formula should be true,

                                                                     PHeNB+25<MCL=45dB.

Seen from the above, HeNB total transmission power of ~20dBm is also applicable from link balance point of view.

So, it is proposed to set the HeNB total maximum output power requirement as 20dBm and the maximum power per antenna depending on different antenna configurations.
6.2.2.2.2 Minimum requirement

Maximum output power, Pmax, of the base station is the mean power level per carrier measured at the antenna connector in specified reference condition. The rated output power, PRAT, of the BS shall be as following,

< 20dBm -10*log10 (N)
Where, N is the number of transmitter antenna. N = 1, 2 and 4.

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.
6.2.2.2 HeNB 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 6.2.2.2-1 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 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 connector 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 6.2.2.2-1: 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 6.2.2.2-1 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, the requirements in subclauses 6.2.2.1apply.
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. 
6.2.2.3
HeNB 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 6.2.2.3-1 under the following input conditions:

-
CRS Êc, 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 CRS Êc determination, the cell-specific reference signal R0 according TS 36.211 [4] 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 CRS Êc 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 connector 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 6.2.2.3-1: Home BS output power for adjacent operator E-UTRA channel protection

	Input Conditions
	Output power, Pout

	Ioh > CRS Êc + 
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Note 1: 
The Home BS transmitter output power specified in Table 6.2.2.3-1 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 30 dB, an adjacent channel UE Ês/Iot target of -6 dB and the same CRS Êc value at the adjacent channel UE as for the Home BS.
Note 2: 
For CRS Êc < -127dBm, the requirements in subclauses 6.2.2.1 apply.
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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