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1 Introduction
This paper provides overview on RF requirements for LTE Pico BS. We list the RF requirements specified in TS 36.104[2], make a brief analysis for Pico BS, and give a summary of RF requirements for LTE Pico BS.
2 Discussion
2.1 Transmitter characteristics 
2.1.1 Base station output power
For Pico cell scenarios, cell radius and Coupling Loss are much lower than those for Macro scenarios, so Pico BS output power is relatively low. We must add a new requirement of Base station output power for Pico BS class. When studying this requirement, these aspects can be considered:
· Coverage of LTE Pico BS class

· Interference between Macro cells and Pico cells
· Electromagnetic Radiation 
2.1.2 Transmitted signal quality
The frequency error requirement may be specified separately for different base station classes. In Pico cells, the Doppler shift of the mobile should be lower than that in general cells. For that reason we consider that the requirement of frequency error for Pico BS may be relaxed without performance degradation. Meanwhile, the demodulation performance with high order modulation which is sensitive to the frequency error should be considered. So the minimum requirement of Frequency error for Pico BS is FFS.
Except for frequency error, requirements of error vector magnitude, time alignment between transmitter branches and DL RS power for Pico BS may remain the same as for general purpose BS.
2.1.3 Unwanted emissions
1. Occupied bandwidth

This requirement is independent of the BS class. For Pico BS, the same requirement as for general purpose BS applies. 
2. Adjacent Channel Leakage power Ratio (ACLR)
The ACIR (Adjacent Channel Interference Power Ratio) is mainly dominated by the ACS performance of the UE. From ACIR point of view, there is no need to tighten the ACLR requirements for the Pico BS compared to the ACLR requirements used for a general purpose BS. Other issues are FFS.
3. Operating band unwanted emissions
The operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. Since these limits are directly related to BS maximum output power, new requirements for Pico BS class should be added here.
4. Transmitter spurious emissions
For the mandatory requirements and the additional spurious emissions requirements of transmitter spurious emissions for Pico BS class, the same requirements as for general purpose BS may apply. That may be further investigated later.
Due to the fact that receiver’s reference sensitivity level has not been decided, the protection of the BS receiver of own or different BS for Pico BS class can’t be determinate. For the same reason, the co-location with other base stations can’t be completely determinated. These two new requirements for Pico BS can be added once the reference sensitivity level of Pico BS is decided.
2.1.4 Output power dynamics 
For the output power dynamics, the same requirements as for general purpose BS may apply to the Pico BS. That may be further investigated later.
2.1.5 Transmit ON/OFF power
The requirements are only applicable to LTE TDD BS. The same requirement as for general purpose BS may apply to the Pico BS. That may be further investigated later.
2.1.6 Transmitter intermodulation
For the transmitter intermodulation, the same requirement as for general purpose BS may apply to the Pico BS. That may be further investigated later.
2.2 Receiver characteristics
2.2.1 Reference sensitivity level
Pico BS is typically used to increase capacity in areas with dense user population and high traffic intensity where coupling loss between BS and UE is relatively low. To cope with an increased co-channel and adjacent channel interference and the high interference level from close-by mobiles, receiver sensitivity level has to be relaxed. The sensitivity degradation value is the focus of our study. When studying this requirement, these aspects can be considered:

· Minimum output power of UE
· Interference between  Macro cells and Pico cells
· The balance of link budget 
2.2.2 Dynamic range
The dynamic range is specified as a measure of the capability of the receiver to receive a wanted signal in the presence of an interfering signal inside the received channel bandwidth. For Pico BS, since the noise rise has already been considered when deciding the reference sensitivity level for normal conditions, we propose not to tighten the requirement of the dynamic range for Pico BS class. Correspondingly, the difference between wanted signals and interfering signals remains the same as for general purpose BS, and it is tested with an interfering signal with a mean power 20 dB noise rise.
2.2.3 In-channel selectivity
For the in-channel selectivity, the same requirements as for general purpose BS may apply to the Pico BS. That may be further investigated later.
2.2.4 Adjacent Channel Selectivity (ACS) and narrow-band blocking
The ACIR in the uplink is dominated by the ACLR performance of the UE. From ACIR point of view, there is no need to tighten the ACS requirements for the Pico BS compared to those used for a general purpose BS. Other issues are FFS. 
2.2.5 Blocking
The general blocking requirement is divided into in-band blocking and out-of-band blocking. For the out-of-band blocking, the same requirements as for general purpose BS may apply to the Pico BS. That may be further investigated later.
Due to high user densities, the in-band blocking performance requirement for a general purpose BS is not sufficient for Pico BS. The new requirement is FFS.
For co-location with other base stations, new requirements for LTE Pico BS in co-location with other Pico BS are to be added.
2.2.6 Receiver spurious emissions
For the receiver spurious emissions, the same requirements as for general purpose BS may apply to the Pico BS. That may be further investigated later.
2.2.7 Receiver intermodulation
For the same reason as for deciding the blocking requirement, receiver intermodulation requirement for a general purpose BS is not sufficient for Pico BS. The new requirement is FFS.
2.3 Summary
Table 1 summarizes the initial RF requirements for Pico BS. 
Table 1 Summary of Pico Initial RF requirements
	Number
	Requirement
	Consideration for new requirement

	1
	Base station output power
	Needed 

	2
	Output power dynamics
	Possibly unnecessary

	3
	Transmit ON/OFF power
	Possibly unnecessary

	4
	Transmitted signal quality
	1. Frequency error: possibly necessary 

 2. Others: possibly unnecessary

	5
	Unwanted emissions
	1. Occupied bandwidth: possibly unnecessary 
2.ACLR: FFS
3. Operating band unwanted emissions: needed 

4. Transmitter spurious emissions: needed

	6
	Transmitter intermodulation
	Possibly unnecessary

	7
	Reference sensitivity level
	Needed

	8
	Dynamic range
	Possibly unnecessary 

 note: the test levels need to update with sensitivity degradation 

	9
	ACS and narrow-band blocking
	Possibly unnecessary
 note: the test levels need to update with sensitivity degradation

	10
	Blocking
	Needed 

	11
	Receiver spurious emissions
	Possibly unnecessary

	12
	Receiver intermodulation
	Needed 


3  Conclusion
In this document, we provide the RF requirements overview for LTE Pico BS. Brief analysis and summary are provided. This paper is helpful for studying the RF requirements for LTE Pico BS orderly and completely. 
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