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1. Introduction
According to the SID [1], RF requirements for Ambient IoT need to be analyzed, in this contribution, we provide the potential RF requirements analysis of A-IoT intermediate node.
1. 
2. 
2. Potential RF requirements of A-IoT intermediate node
In the SID[1], the RF requirements objectives for Ambient IoT can be seen below:
· RAN4-led:
· Coexistence study of Ambient IoT and NR/LTE.
· RF requirements study for Ambient IoT:
· Ambient IoT BS transmission and reception
· Ambient IoT Device, as per the General Scope, transmission and reception
· Intermediate node (UE), as per the General Scope, transmission and reception









A-IoT intermediate node includes R2D interrogation signal transmitters, D2R backscattering signal receivers and CW transmitter if CW is transmitted from inside the topology. CW is transmitted to device 1 or device 2a.
In this contribution, we only analyze potential requirements of device 1 and device 2a, whether it is necessary to set requirements for CW is TBD, requirements of device 2b will be analyzed later. We analyze A-IoT requirements based on RFID standard [2] and regulation [3], NB-IoT BS standard [4], as well as A-IoT topology, scenario deployment, device architecture, etc.[5], the potential requirements for R2D transmitters and D2R receivers are the same as for A-IoT BS.
1. 
2. 
2.1 A-IoT intermediate node potential Tx requirements
Table 1: A-IoT intermediate node potential Tx requirements
	No.
	ISO-IEC 18000-6C Reader
RF Tx requirements
	RFID   EN 302 208 
Interrogator  transmitter  conformance requirement
	NB-IoT BS RF Tx requirements
	A-IoT intermediate node potential Tx requirements

	1
	Max EIRP
	Effective radiated power
	Output power
	Output power

	2
	　
	　
	NB-IoT RB power dynamic range
	Power dynamic range

	3
	　
	　
	Transmit ON/OFF power
	Transmit ON/OFF power

	4
	　
	　
	Frequency error
	Frequency error

	5
	　
	　
	EVM
	TBD

	6
	Occupied bandwidth
	　
	Occupied bandwidth
	Occupied bandwidth

	7
	　
	　
	ACLR
	ACLR

	8
	Spectrum masks
	Transmitter spectrum masks
	Operating band unwanted emissions
	Operating band unwanted emissions

	9
	Spurious emissions
	Transmitter spurious emissions
	Transmitter spurious emissions
	Transmitter spurious emissions

	10
	　
	　
	Transmitter intermodulation
	Transmitter intermodulation

	11
	　
	Transmission times
	　
	RAN4 needs further analysis

	12
	　
	Frequency stability 
under low voltage conditions
	　
	Not necessary

	13
	　
	Transmitter antenna beam-width
	　
	Not necessary


A-IoT intermediate node potential Tx requirements are shown in table 1. EVM requirement is TBD now, and further analysis is needed according to the progress of discussion on waveform, modulation, etc. The No.12 and No.13 requirements are not related to A-IoT intermediate node, and definitions are not necessary.
Observation 1: A-IoT intermediate node potential Tx requirements are shown in Table 1, the requirements only consider device 1 and device 2a.
2.2 A-IoT intermediate node potential Rx requirements
Table 2: A-IoT intermediate node potential Rx requirements
	No.
	RFID   EN 302 208[3] 
Interrogator receiver conformance requirement
	NB-IoT BS RF Rx requirements
	A-IoT intermediate node potential Rx requirements

	1
	Receiver sensitivity
	Reference sensitivity level
	Reference sensitivity level

	2
	　
	Dynamic range
	Dynamic range

	3
	　
	In-channel selectivity
	In-channel selectivity

	4
	Adjacent channel selectivity
	Adjacent Channel Selectivity 
and narrow-band blocking
	Adjacent Channel Selectivity
Narrow-band blocking

	5
	Blocking or desensitization
	In-band blocking
	In-band blocking

	6
	　
	Out-band blocking
	Out-band blocking

	7
	　
	Receiver spurious emissions
	Receiver spurious emissions

	8
	Receiver radio-frequency intermodulation
	Receiver intermodulation
	Receiver intermodulation

	9
	Receiver spurious response rejection
	Narrowband intermodulation
	Narrowband intermodulation


A-IoT intermediate node potential Rx requirements are shown in Table 2, all Rx requirements of RFID reader and NB-IoT BS need to be defined as A-IoT intermediate node reception.
Observation 2: A-IoT intermediate node potential Rx requirements are shown in Table 2, the requirements only consider device 1 and device 2a.
2.3 A-IoT intermediate node 
There're two links for intermediate UE, i.e. NR link and A-IoT link. The two links work simultaneously. There could be some interference for some DL/UL spectrum usage choice. The RF requirements for the links works simultaneously may need discussion according to the different DL/UL spectrum usage for A-IoT.
Proposal 1: The RF requirements for the links working simultaneously need discussion according to the different DL/UL spectrum usage for A-IoT.
3. Summary
This contribution provides our preliminary analysis for RF requirements of A-IoT intermediate node. We have the following proposals.
Observation 1: A-IoT intermediate node potential Tx requirements are shown in Table 1, the requirements only consider device 1 and device 2a.
Observation 2: A-IoT intermediate node potential Rx requirements are shown in Table 2, the requirements only consider device 1 and device 2a.
Proposal 1: The RF requirements for the links working simultaneously need discussion according to the different DL/UL spectrum usage for A-IoT.
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