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1. Introduction
In RAN #102 meeting, the Rel-19 study item on ambient internet of things (A-IoT) for NR has been approved in [1], and has been revised in [2], which includes the following RAN4 objectives:
· 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
This contribution mainly discuss on the objective of RF requirements study based on the SID and RAN1’s agreements for Ambient IoT BS.
2.  Discussion
For topology 1 as shown in Figure 2-1, the Ambient IoT BS communicate with the devices directly . 
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Figure 2.2-2: Topology 1
 Based on the discussion for the D1T1 deployment scenarios, the Ambient IoT BS will play three types of role: 

· Transmit R2D signalling (Tx)
· Transmit CW if CW is inside (Tx)
· Receive D2R signalling (Rx)
RAN4 should discuss the Tx requirement including R2D and CW, Rx requirements for Ambient IoT BS.

For R2D in D1T1, in last RAN4 meeting, there is no any conclusion for the spectrum usage.
But in RAN1 #116bis meeting, it was agreed 
· For R2D transmission, if OFDM-based waveform is used, the start of R2D transmission from reader perspective is assumed to be aligned with the boundary of an NR OFDM symbol (including the CP) for in-band/guard-band operation.
· R2D study includes subcarrier spacing of 15 kHz, from the reader perspective, for OFDM-based waveform.

· Inclusion in the study of subcarrier spacing of 30 kHz is FFS.

Since the R2D signalling is OFDM based waveform, the transmission of R2D is similar with the transmission of NR UE. No matter the spectrum is in UL spectrum or in DL spectrum, The Tx requirement for R2D can use NR gNB’s requirements as starting point.

Proposal 1: The Tx requirement of the Ambient IoT BS for R2D can reuse NR gNB’s requirements as starting point.
In RAN1 #116bis meeting, it was agreed that for CW:

· For CW waveform for D2R backscattering, multiple unmodulated single-tone is studied compared to single-tone in R19 SI.

· Two unmodulated single-tones as a starting point

· FFS: Other number of tones

· FFS: how large gap is needed between tones

· For CW waveform for D2R backscattering, contiguous multi-tone OFDM signal is not studied in R19 SI.

That is, CW waveform for D2R backscattering will be single-tone or multiple unmodulated single-tone. Therefore, RAN4 need at least define the transmission power and transmission emission limitation for CW waveform based on single-tone for Ambient IoT BS no matter it is transmitted inside or outside.
Proposal 2: RAN4 need to at least specify the MOP and related transmission emission limitation for CW waveform based on single-tone for Ambient IoT BS no matter it is transmitted inside or outside.
In RAN1 #116bis meeting, it was agreed that for D2R:

· Study for all devices the following for D2R baseband modulation, for potential down-selection:

· OOK

· Binary PSK

· Binary FSK

· Strive to identify one variant of Binary FSK to study further

Since the Spectrum for D2R in D1T1 hasn’t defined, the detail interference can’t be decided. RAN4 can consider the similar Rx requirements of NR gNB for Ambient IoT BS, the detail value can further discuss. D2R signalling is OOK/PSK/FSK carried by CW, the guard RB may need to consider for in-band/guard-band operation.
Proposal 3: RAN4 can consider the Rx requirements for Ambient IoT BS similar with those for NR gNB, the detail value can further discuss.

Proposal 4: Guard RB between NR signalling and D2R signalling and ASCS requirements for Ambient IoT BS need to consider for in-band/guard-band operation.
3. Conclusion

In this contribution, we discussed the RF impact of Ambient IoT BS and proposed:

Proposal 1: The Tx requirement of the Ambient IoT BS for R2D can reuse NR gNB’s requirements as starting point.
Proposal 2: RAN4 need to at least define the transmission power and related transmission emission limitation for CW waveform based on single-tone for Ambient IoT BS no matter it is transmitted inside or outside.
Proposal 3: RAN4 can consider the Rx requirements for Ambient IoT BS similar with those for NR gNB, the detail value can further discuss.

Proposal 4: Guard RB between NR signalling and D2R signalling and ASCS requirements for Ambient IoT BS need to consider for in-band/guard-band operation.
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