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1.
Introduction

One of the objectives of the WI “FDD Home NodeB RF requirements” [1] is to update the radio performance requirement specification TS 25.104 [2] as suggested by TR 25.820 [3], in particular, the work shall cover but not be limited by the following,

· Where square bracketed values are suggested in [3], to conduct further work as required to agree appropriate values

· Where it is suggested that performance values in [2] may be subject to change to conduct further work as required to see if this is necessary
In this paper, we provide our recommendations on the transmitter characteristics of 3G Home NodeB according to the presented analysis and simulation results, and provide a text proposal to update the corresponding sections in [2].
2.
Discussion
Here we provide our recommendations on the transmitter characteristics of 3G Home NodeB.
2.1
Base Station Class
It is quite clear from the study phase that the special operational scenarios for Home NodeB (indoor coverage, UE speed etc.) justify the definition of a new BS class, instead of using the existing Local Area BS for the requirements. We agree that the term “Home BS” proposed in [4] is a suitable name for the new BS class.
2.2
Maximum Output Power

The working assumption made in the study phase for the Maximum Output Power of Home NodeB is 20 dBm, since this level was considered sufficient to achieve coverage over a wide range of deployment scenarios. There have been proposals [5, 6] to lower the Maximum Output Power. We disagree to change the working assumption of 20 dBm because of the following reasons:
1. The simulation results shown in [5, 6] were based on adjacent channel deployment scenarios where the macro-cell and Home NodeB networks are deployed in adjacent channels. A higher transmit power will be required to achieve sufficient coverage for co-channel deployment scenarios where the macro-cell and Home NodeB networks are deployed in the same channel, as shown in [7, 8].
2. The Maximum Output Power to be specified in [2] is only the maximum power allowed in the standards, by no mean all Home BS shall be transmitting with such power. Indeed it has been found in the study phase that the Home NodeB shall control the transmit power according to the operational environment (nearby macro-cell or Home NodeB etc.) in order to provide adequate coverage for a full range of supported deployment scenarios, while limiting the interference caused to other coexisting systems.
2.3
Frequency Error

It has been agreed in the study phase that the Home NodeB shall support a maximum UE speed of 30 km/h, as the need for Home NodeB to support a higher speed is extremely unlikely. Therefore, we agree to set the frequency error minimum requirement as 0.25 ppm, resulting in the same total frequency error tolerance as with a maximum UE speed of 250 km/h in a macro-cell.
2.4
Spectrum Emission Mask

We suggest reusing the current spectrum emission mask values for BS with maximum output power < 31 dBm (as specified in Table 6.6 of [2]) for Home NodeB, unless there are some regulatory requirements in certain regions for specific spectrum emission mask values. The impact on coexisting macro-cell network with +/- 15 MHz frequency offset [9], if deems necessary, should instead be specified as spurious emission requirements for coexistence.
2.5
Adjacent Channel Leakage Power Ratio (ACLR)

We agree the proposal in [9] to specify 45 dBc ACLR1 with an absolute limit of -45 dBm/MHz and 50 dBc ACLR2 with an absolute limit of -50 dBm/MHz. As shown in [10, 11], these ACLR requirements will provide sufficient protection to the neighbouring macro-cell network. We don’t see strong reasons to further tighten these ACLR requirements as this could unnecessarily increase the cost of the Home NodeB.

2.6
Spurious Emissions
We suggest applying the current Local Area BS spurious emission limits (-82 dBm/MHz) to Home NodeB for protection of the BS receiver of own or different BS operating in the same or other bands, as proposed in [12]. But we don’t see necessity to specify other coexistence requirements for Home NodeB, as results in [13] show that the spurious emission limits specified in Table 6.11 of [2] for co-existence with other systems in the same geographical area, which are applicable to Home NodeB by default, should provide sufficient protection to the other systems.
3.
Text Proposal
Here we provide a text proposal to update the corresponding sections in [2] according to the discussion above.
<Start of text proposal>

4.2
Base station classes

The requirements in this specification apply to Wide Area Base Stations, Medium Range Base Stations, Local Area Base Stations and Home Base Stations unless otherwise stated. 

Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equals to 70 dB. The Wide Area Base Station class has the same requirements as the base station for General Purpose application in Release 99, 4 and 5.

Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.

Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equals to 45 dB.

Home Base Stations are characterised by requirements derived from Femto Cell scenarios for BS deployed in home environments.

<Next changed section>

6.2.1
Base station maximum output power

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 specified in Table 6.0A.

Table 6.0A: Base Station rated output power
	BS class
	PRAT

	Wide Area BS
	- (note)

	Medium Range BS
	< +38 dBm

	Local Area BS
	< + 24 dBm

	Home BS
	< + 20 dBm

	NOTE:
There is no upper limit required for the rated output power of the Wide Area Base Station like for the base station for General Purpose application in Release 99, 4, and 5.


6.2.1.1
Minimum requirement

In normal conditions, the Base station maximum output power shall remain within +2 dB and -2dB of the manufacturer's rated output power.

In extreme conditions, the Base station maximum output power shall remain within +2.5 dB and -2.5 dB of the manufacturer's rated output power.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
<Next changed section>

6.3
Frequency error

Frequency error is the measure of the difference between the actual BS transmit frequency and the assigned frequency. The same source shall be used for RF frequency and data clock generation.

6.3.1
Minimum requirement

The modulated carrier frequency of the BS shall be accurate to within the accuracy range given in Table 6.0 observed over a period of one timeslot.

Table 6.0: Frequency error minimum requirement

	BS class
	Accuracy

	Wide Area BS
	±0.05 ppm

	Medium Range BS
	±0.1 ppm

	Local Area BS
	±0.1 ppm

	Home BS
	±0.25 ppm


<Next changed section>

6.6.3.2
Protection of the BS receiver of own or different BS
This requirement shall be applied in order to prevent the receivers of the BSs being desensitised by emissions from a BS transmitter. This is measured at the transmit antenna port for any type of BS which has common or separate Tx/Rx antenna ports.

6.6.3.2.1
Minimum Requirement

The power of any spurious emission shall not exceed:

Table 6.10: Wide Area BS Spurious emissions limits for protection of the BS receiver

	Operating Band
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	I
	1920 ‑ 1980MHz 
	-96 dBm
	100 kHz
	

	II
	1850-1910 MHz
	-96 dBm
	100 kHz
	

	III
	1710-1785 MHz
	-96 dBm
	100 kHz
	

	IV
	1710-1755 MHz
	-96 dBm
	100 kHz
	

	V
	824-849 MHz
	-96 dBm
	100 kHz
	

	VI
	815-850 MHz 
	-96 dBm
	100 kHz
	

	VII
	2500-2570 MHz
	-96 dBm
	100 kHz
	

	VIII
	880-915 MHz
	-96 dBm
	100 kHz
	

	IX
	1749.9-1784.9 MHz
	-96 dBm
	100 kHz
	

	X
	1710-1770 MHz
	-96 dBm
	100 kHz
	

	XI
	1427.9 - 1452.9 MHz
	-96 dBm
	100 kHz
	

	XII
	698 - 716 MHz
	-96 dBm
	100 kHz
	

	XIII
	777 - 787 MHz
	-96 dBm
	100 kHz
	

	XIV
	788 - 798 MHz
	-96 dBm
	100 kHz
	


Table 6.10A: Medium Range BS Spurious emissions limits for protection of the BS receiver

	Operating Band
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	I
	1920 ‑ 1980MHz 
	-86 dBm
	100 kHz
	

	II
	1850-1910 MHz
	-86 dBm
	100 kHz
	

	III
	1710-1785 MHz
	-86 dBm
	100 kHz
	

	IV
	1710-1755 MHz
	-86 dBm
	100 kHz
	

	V
	824-849 MHz
	-86 dBm
	100 kHz
	

	VI
	815-850 MHz 
	-86 dBm
	100 kHz
	

	VII
	2500-2570 MHz
	-86 dBm
	100 kHz
	

	VIII
	880-915 MHz
	-86 dBm
	100 kHz
	

	IX
	1749.9-1784.9 MHz
	-86 dBm
	100 kHz
	

	X
	1710-1770 MHz
	-86 dBm
	100 kHz
	

	XI
	1427.9 - 1452.9 MHz
	-86 dBm
	100 kHz
	

	XII
	698 - 716 MHz
	-86 dBm
	100 kHz
	

	XIII
	777 - 787 MHz
	-86 dBm
	100 kHz
	

	XIV
	788 - 798 MHz
	-86 dBm
	100 kHz
	


Table 6.10B: Local Area BS Spurious emissions limits for protection of the BS receiver

	Operating Band
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	I
	1920 ‑ 1980MHz 
	-82 dBm
	100 kHz
	

	II
	1850-1910 MHz
	-82 dBm
	100 kHz
	

	III
	1710-1785 MHz
	-82 dBm
	100 kHz
	

	IV
	1710-1755 MHz
	-82 dBm
	100 kHz
	

	V
	824-849 MHz
	-82 dBm
	100 kHz
	

	VI
	815-850 MHz 
	-82 dBm
	100 kHz
	

	VII
	2500-2570 MHz
	-82 dBm
	100 kHz
	

	VIII
	880-915 MHz
	-82 dBm
	100 kHz
	

	IX
	1749.9-1784.9 MHz
	-82 dBm
	100 kHz
	

	X
	1710-1770 MHz
	-82 dBm
	100 kHz
	

	XI
	1427.9 - 1452.9 MHz
	-82 dBm
	100 kHz
	

	XII
	698 - 716 MHz
	-82 dBm
	100 kHz
	

	XIII
	777 - 787 MHz
	-82 dBm
	100 kHz
	

	XIV
	788 - 798 MHz
	-82 dBm
	100 kHz
	


Table 6.10C: Home BS Spurious emissions limits for protection of the BS receiver

	Operating Band
	Band
	Maximum Level
	Measurement Bandwidth
	Note

	I
	1920 ‑ 1980MHz 
	-82 dBm
	100 kHz
	

	II
	1850-1910 MHz
	-82 dBm
	100 kHz
	

	III
	1710-1785 MHz
	-82 dBm
	100 kHz
	

	IV
	1710-1755 MHz
	-82 dBm
	100 kHz
	

	V
	824-849 MHz
	-82 dBm
	100 kHz
	

	VI
	815-850 MHz 
	-82 dBm
	100 kHz
	

	VII
	2500-2570 MHz
	-82 dBm
	100 kHz
	

	VIII
	880-915 MHz
	-82 dBm
	100 kHz
	

	IX
	1749.9-1784.9 MHz
	-82 dBm
	100 kHz
	

	X
	1710-1770 MHz
	-82 dBm
	100 kHz
	

	XI
	1427.9 - 1452.9 MHz
	-82 dBm
	100 kHz
	

	XII
	698 - 716 MHz
	-82 dBm
	100 kHz
	

	XIII
	777 - 787 MHz
	-82 dBm
	100 kHz
	

	XIV
	788 - 798 MHz
	-82 dBm
	100 kHz
	


<Next changed section>

6.6.3.9
Co-existence with Home BS operating in other bands

These requirements may be applied for the protection of Home BS receivers operating in other bands. These requirements are only applicable to Home BS.

6.6.3.9.1
Minimum Requirements

The power of any spurious emission shall not exceed the limits of Table 6.20 for a Home BS where requirements for co-existence with a Home BS type listed in the first column apply.

Table 6.20: Home BS Spurious emissions limits for co-existence with Home BS operating in other bands

	Type of Home BS
	Band for co-existence requirement
	Maximum Level
	Measurement Bandwidth
	Note

	UTRA FDD Band I
	1920 - 1980 MHz
	-82 dBm
	100 kHz
	

	UTRA FDD Band II
	1850 - 1910 MHz
	-82 dBm
	100 kHz
	

	UTRA FDD Band III
	1710 - 1785 MHz
	-82 dBm
	100 kHz
	

	UTRA FDD Band IV
	1710 - 1755 MHz
	-82 dBm
	100 kHz
	

	UTRA FDD Band V
	824 - 849 MHz
	-82 dBm
	100 kHz
	

	UTRA FDD Band VI
	815 - 850 MHz 
	-82 dBm
	100 kHz
	

	UTRA FDD Band VII
	2500 - 2570 MHz
	-82 dBm
	100 KHz
	

	UTRA FDD Band VIII
	880 - 915 MHz
	-82 dBm
	100 KHz
	

	UTRA FDD Band IX
	1749.9 - 1784.9 MHz
	-82 dBm
	100 KHz
	

	UTRA FDD Band X
	1710 - 1770 MHz
	-82 dBm
	100 kHz
	

	UTRA FDD Band XI
	1427.9 - 1452.9 MHz
	-82 dBm
	100 kHz
	

	UTRA FDD Band XII
	698 - 716 MHz
	-82 dBm
	100 KHz
	

	UTRA FDD Band XIII
	777 - 787 MHz
	-82 dBm
	100 kHz
	

	UTRA FDD Band XIV
	788 - 798 MHz
	-82 dBm
	100 kHz
	


<End of text proposal>

4.
Conclusions

In this paper, we provide our recommendations on the transmitter characteristics of 3G Home NodeB according to the presented analysis and simulation results. We also provide a text proposal to update the corresponding sections in [2], and will prepare the corresponding CRs to this meeting if this is the agreeable way forward.
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