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1. Introduction
In this contribution, we provide our views on the AIoT BS RF requirement.
2. Discussion
2.1 System parameters
· Operating band
This depends on operator request, same as AIoT device, maybe we can take band n8 as the example band. 
· Channel bandwidth


For the BS, since the in-band operation is prioritized, the channel bandwidth can be same as NR.
· [bookmark: _Hlk166490757]Minimum receiver bandwidth 
This requirement is also mentioned in [1]. Traditionally, we assume the bandwidth is same for Tx and Rx, but the spectrum for backscattering signal may different from OFDM, e.g., single sideband or double sideband, so RAN4 also need to discuss whether this requirement is needed or not. 
2.2 Tx requirements
· Transmit output power
In [2], the MOP (maximum output power) for reader is defined as below:
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· Output power dynamic

In [3], we provide the initial link budget based analysis for AIoT. Due to the option 1-1 and option 1-2 are prioritized, the interference is mainly between indoor and outdoor, and only when the R2D uses the UL spectrum, the NR signal have significant interference on the R2D. RAN4 needs to discuss whether the power boosting is needed and what is the feasible value.
· Transmit ON/OFF power
These requirements are only applied to TDD operation BS, so it is not needed for AIoT BS which is working in FDD band.

· Transmit signal quality
The frequency error for Reader is defined in [2] as ±10 ppm which can be the starting point. The EVM also needs to be defined, but the details need more discussion.

· Unwanted emissions

For the SEM, the unwanted emission for RFID in [2] can be starting point.
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The definition of occupied bandwidth can be same as NR and the ACLR depends on co-existence study. 
The SE is also defined in [2]
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2.3 Rx requirements
In [2], for the Reader, 50% success rate is used as metric for the Rx requirement. RAN4 should first discuss what metric will be used for Rx requirement definition. All the discussion seems to be inefficient before we get the conclusion on this issue.

Proposal 1: It is suggested that success rate is used as performance metric for Rx requirement definition for AIoT BS.

Based on the analysis above, we have following proposal:
Proposal 2: The following table can be the starting point for AIoT BS RF requirement discussion:



	RF Requirement for AIoT BS

	System parameter
	Operating band
	Band n8 as example band in SI

	
	Channel bandwidth
	Transmission bandwidth configuration
	Same as NR for in-band operation

	
	
	Guard band
	Same as NR for in-band operation

	
	Minimum receiver bandwidth
	RAN4 discuss whether this requirement is needed considering the spectrum of backscattering signal

	Tx requirement 
	Transmit output power
	Maximum output power
	33 dBm/200kHz for frequency <900MHz;
36 dBm/400kHz for frequency
>900MHz;

	
	Output power dynamic
	RAN4 need to discuss whether the power boosting is necessary and what is the feasible boosting value.

	
	Transmit signal quality
	Frequency error
	±10 ppm

	
	
	EVM
	FFS, ASK/PSK are considered

	
	Output RF spectrum emissions
	Occupied bandwidth
	Same as NR BS

	
	
	SEM
	SEM in [2] as starting point

	
	
	ACLR
	Depends on co-existence study

	
	
	SE
	SE in [2] as starting point

	Rx requirement 
	RAN4 should first discuss and decide what metric will be used to represent the Rx performance, e.g., 10% BLER, 50% success rate, etc.



3. Conclusion
In this contribution, we provide our views on the RF requirement for AIoT BS. 
Proposal 1: It is suggested that success rate is used as performance metric for Rx requirement definition for AIoT BS.

Proposal 2: The following table can be the starting point for AIoT BS RF requirement discussion:

	RF Requirement for AIoT BS

	System parameter
	Operating band
	Band n8 as example band in SI

	
	Channel bandwidth
	Transmission bandwidth configuration
	Same as NR for in-band operation

	
	
	Guard band
	Same as NR for in-band operation

	
	Minimum receiver bandwidth
	RAN4 discuss whether this requirement is needed considering the spectrum of backscattering signal

	Tx requirement 
	Transmit output power
	Maximum output power
	33 dBm/200kHz for frequency <900MHz;
36 dBm/400kHz for frequency
>900MHz;

	
	Output power dynamic
	RAN4 need to discuss whether the power boosting is necessary and what is the feasible boosting value.

	
	Transmit signal quality
	Frequency error
	±10 ppm

	
	
	EVM
	FFS, ASK/PSK are considered

	
	Output RF spectrum emissions
	Occupied bandwidth
	Same as NR BS

	
	
	SEM
	SEM in [2] as starting point

	
	
	ACLR
	Depends on co-existence study

	
	
	SE
	SE in [2] as starting point

	Rx requirement 
	RAN4 should first discuss and decide what metric will be used to represent the Rx performance, e.g., 10% BLER, 90% success rate, etc.
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4333 Limits

43331 Operation in the lower band (865 MHz to 868 MHz)

The effective radiated power on each of the four high power channels specified in clause 4.2.2.1 shall not exceed 2 W
erp. (33 dBm e.rp.) specified in a bandwidth of 200 kHz.
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43332 Operation in the upper band (915 MHz to 921 MHz)

The effective radiated power on each of the high power channels specified in clause 4.2.2.2 shall not exceed exceed
4'Werp. (36 dBm e.r.p.) specified in a bandwidth of 400 kHz.
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NOTE 1: Where fc is the centre frequency of the carrier transmitted by the interrogator applicable over the
frequency range fc + 500 kHz.
NOTE 2: All limits are shown with reference to a resolution bandwidth of 1 kHz.

NOTE 3: Measurements in the frequency range fc + 100 kHz shall be made in accordance with clauses 4.3.3 and
55.3.

Figure 3: Spectrum mask for modulated signals in the lower band
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NOTE 1: Where fc is the centre frequency of the carrier transmitted by the interrogator applicable over the
frequency range fc £ 1 000 kHz.

NOTE 2: All limits are shown with reference to a resolution bandwidth of 1 kHz.

NOTE 3: Measurements in the frequency range fc + 200 kHz shall be made in accordance with clauses 4.3.3 and
55.3.

Figure 4: Spectrum mask for modulated signals in the upper band
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Table 3: Spurious emission limits in e.r.p. (according to ERC Recommendation 74-01 [i.16])

State 87,5 MHz to 118 MHz Other frequencies Frequencies
174 MHz to 230 MHz below 1 000 MHz above 1000 MHz
470 MHz to 694 MHz
Operating 4 nW (-54 dBm) 250 nW (-36 dBm) 1 4W (-30 dBm)
Standby 2 nW (-57 dBm) 2 nW (-57 dBm) 20 nW (-47 dBm)
Resolution Bandwidth 100 kHz 100 kHz 1 MHz
(RBW) for measurements
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