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Introduction
In this paper, we present our overview for A-IoT BS RF requirements.
Discussion
In SID [2] objective:
A. Deployment Scenarios with the following characteristics, referenced to the tables in Clause 4.2.2 of TR 38.848:
· Deployment scenario 1 with Topology 1
· Basestation and coexistence characteristics: Micro-cell, co-site
·   Deployment scenario 2 with Topology 2 and UE as intermediate node, under network control
· Basestation and coexistence characteristics: Macro-cell, co-site
· The location of intermediate node is indoor
B.  FR1 licensed spectrum in FDD.
C. Spectrum deployment in-band to NR, in guard-band to LTE/NR, in standalone band(s).

As the in-band, guard-band and standalone mode are all within the SID scope, we think for A-IoT BS RF requirement discussion should start with the legacy NR BS as baseline. This is similar with the NB-IoT RF requirement discussion. As the operator can deploy the NB-IoT with existing network, it should be the same ambition of A-IoT deployment, which reusing the current infrastructure should be prioritized. 
[bookmark: _Ref165887155]The existing NR and LTE BS specifications should be starting point.
Then for DL transmission of A-IoT, currently the OFDM-based waveform is considered. So OFDM based transmitter should be considered as baseline for DL R2D.
Agreement
A-IoT DL study includes an OFDM-based waveform from A-IoT R2D (reader-to-device) perspective. 
· Depending on what modulation(s) are decided to be studied:
· Study whether/how to handle CP at transmitter/device/design 
· Study other characteristics of the OFDM waveform, e.g.:
· CP-OFDM
· DFT-s-OFDM
· Etc.
· The type of OFDM waveform is transparent to A-IoT device.
Other waveforms from DL transmitter’s perspective can be proposed, and further discussion will consider whether or not they are included in the study.
[bookmark: _Ref165887163]OFDM based transmitter should be baseline for R2D.
For D2R waveform there is no RAN1 agreement yet, so RAN4 should wait RAN1 further progress on it.
[bookmark: _Ref165887173]RAN4 wait RAN1 further progress on the D2R waveform.
Though there is no D2R waveform agreed in RAN1, from RF perspective, the RF impact of CW signal transmission from inside topology or outside topology could be discussed.
Starting from the outside topology, where CW transmission is from different hardware of the BS, the CW power should be discussed comparing to the legacy UE when CW is assumed to be transmitted in UL spectrum. If the carrier-wave transmitter (CWT) node could be assumed to have the same min coupling loss as defined with local BS class which is 45 dB, the legacy local BS definition could be applied when CWT is outside topology. 
For BS type 1-C and 1-H, BS classes are defined as indicated below:
-	Local Area Base Stations are characterized by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equal to 45 dB. 
45 dB for 900MHz is around 5 meters distance between BS and CWT node. Which seems reasonable when target A-IoT coverage is up to 50 meters. This is according to TR 38.848 as below.
[bookmark: _Toc145960164]5.3	Coverage
The coverage target for both DL and UL is represented by the maximum distance:  
-	Between Ambient IoT device and basestation in Topology (1) and (3)
-	Between Ambient IoT device and intermediate or assisting node in Topology (2) and (3), respectively
-	Between Ambient IoT device and UE in Topology (4).
Details relevant to the maximum distance such as sensitivity, BLER, transmit power, etc. are for WG expertise to study further.
The design target of coverage is:
By indoor / outdoor, grouping different Devices into a range that WGs can sub-select within
-	the maximum distance of 10 – 50 m for indoor
-	the maximum distance of 50 – 500 m for outdoor

[bookmark: _Ref165887182]The legacy local BS definition could be applied when CWT is outside topology.
BS can schedule multiple UEs at the same time with different transmission power, when CW signal is received within the same channel as the backscattered signal, the tolerance of the power imbalance between different RB receiving is specified as in-channel selectivity. However, there is no CW signal as interferer for the in-channel selectivity so how the CW impact on the A-IoT backscatter receiving is to be further studied.
[bookmark: _Ref165889500]Further study on the CW signal and concurrent A-IoT signal receiving impact on receiver RF requirement for outside topology.
Then for the CW inside topology, there are two options to consider, one is CW transmission and BS are different hardware, the other is CW and BS are from the same hardware. For both options, when CW is transmitted in UL spectrum, the local BS class definition cannot be kept and therefore, the RF of BS will be impacted. The main impact is the own receiver protection requirement as the unwanted emission from Tx DL spectrum.
[bookmark: _Toc21127511][bookmark: _Toc29811720][bookmark: _Toc36817272][bookmark: _Toc37260189][bookmark: _Toc37267577][bookmark: _Toc44712179][bookmark: _Toc45893492][bookmark: _Toc53178214][bookmark: _Toc53178665][bookmark: _Toc61178891][bookmark: _Toc61179361][bookmark: _Toc67916657][bookmark: _Toc74663255][bookmark: _Toc82621795][bookmark: _Toc90422642][bookmark: _Toc106782835][bookmark: _Toc107311726][bookmark: _Toc107419310][bookmark: _Toc107474937][bookmark: _Toc114255530][bookmark: _Toc115186210][bookmark: _Toc123049024][bookmark: _Toc123051943][bookmark: _Toc123054412][bookmark: _Toc123717513][bookmark: _Toc124157089][bookmark: _Toc124266493][bookmark: _Toc131595851][bookmark: _Toc131740849][bookmark: _Toc131766383][bookmark: _Toc138837605][bookmark: _Toc156567426]6.6.5.2.2	Protection of the BS receiver of own or different BS
This requirement shall be applied for NR FDD operation in order to prevent the receivers of the BSs being desensitised by emissions from a BS transmitter. It is measured at the transmit antenna connector for BS type 1-C or at the TAB connector for BS type 1-H for any type of BS which has common or separate Tx/Rx antenna connectors / TAB connectors.
The spurious emission basic limits are provided in table 6.6.5.2.2-1.
Table 6.6.5.2.2-1: BS spurious emissions basic limits for protection of the BS receiver
	BS class
	Frequency range
	Basic limits
	Measurement bandwidth
	Note

	Wide Area BS
	FUL,low – FUL,high
	-96 dBm
	100 kHz
	

	Medium Range BS
	FUL,low – FUL,high
	-91 dBm
	100 kHz
	

	Local Area BS
	FUL,low – FUL,high
	-88 dBm
	100 kHz
	

	NOTE 1:	For BS operating in band n104, the basic limit is increased by 1dB.
NOTE 2:	For BS operating in regions where a band is only partially allocated for NR operations (e.g. band n28), this requirement only applies in the UL frequency range of the partial allocation.



As CW is in-band interferer, the IBB, ACS would be impacted and therefore, needs further study.
[bookmark: _Ref165887190]Further study needed for the CW inside topology impact on the BS RF.
Conclusions
In this contribution, we present our overview on the A-IoT BS RF with below proposal:
Proposal-1:The existing NR and LTE BS specifications should be starting point.
Proposal-2: OFDM based transmitter should be baseline for R2D.
Proposal-3: RAN4 wait RAN1 further progress on the D2R waveform.
Observation 1 The legacy local BS definition could be applied when CWT is outside topology
Proposal-4: Further study on the CW signal and concurrent A-IoT signal receiving impact on receiver RF requirement for outside topology.
Proposal-5: Further study needed for the CW inside topology impact on the BS RF.
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