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1	Introduction
As per the Ambient IoT SID [1], RAN4 is tasked to study the following issues:
· 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
In the following, we share our views on the potential RF requirements for the UE as an intermediate node for ambient IoT. The RF requirements may be grouped into three aspects:
· Operating bands and channel arrangement
· Transmitter characteristics
· Receiver characteristics
2	Discussion
2.1 Operating bands and channel arrangement
This topic may include the following issues:
· Operating bands
· Channel bandwidth
· Channel arrangement
As per the SID [1], the operating bands are limited to FR1 licensed spectrum in FDD. Furthermore, the centre frequency agreed for RAN1’s evaluation is 900MHz (mandatory) [2].
B. [bookmark: _Hlk160560296]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
C.  FR1 licensed spectrum in FDD.
D. Spectrum deployment in-band to NR, in guard-band to LTE/NR, in standalone band(s).

As per RAN1’s evaluation assumptions [2], the transmission bandwidths used for the R2D channel are: 180kHz(M), 360kHz(O) and 1.08MHz(O). For the D2R channel, the transmission bandwidth is FFS in RAN1. Potentially, it is affected by the modulation (e.g. OOK or PSK) used, whether UL transmission is backscattered or internally generated.
The channel bandwidth shall be larger than the transmission bandwidth, considering the nonlinearity and large SFO of the transmitters. 
As per the SID [1], the spectrum deployment includes: in-band to NR, in guard-band to LTE/NR, in standalone band(s). Similar to NB-IoT, different spectrum deployment modes may require different channel spacing. 
Since the UE is under network control, the channel number corresponding to a given carrier frequency might need to be defined. For in-band and guard-band deployment, the UE also needs to know the RB location within a NR/LTE carrier.
The Tx-Rx frequency separation is only relevant if the R2D and D2R channels use different carrier frequencies in the DL and UL spectrum of the FDD band, respectively. 
Proposal 1: RAN4 to study the RF requirements on operating bands, channel bandwidth and channel arrangement for the intermediate UE node, which can be common to both readers and devices.
2.2 Transmitter characteristics
Certain Tx requirements are needed to ensure DL coverage as well as meet regulations on spectrum emissions. 
The intermediate UE needs to transmit the R2D channel as well as CW signal if CW is inside topology. According to the LS [2] from RAN1, CW uses the UL spectrum of the FDD band for D2T2-A1/A2.D2T2-A1

CW inside topology
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· CW node inside topology 2
· ‘CW’ in CW2D and ‘R2’ in D2R are different
· ‘CW’ in CW2D and ‘R1’ in R2D are same
· ‘R1’ in R2D and ‘R2’ in D2R are different
· BS communicates with R1 and R2
Device 1, 2a
Case 2-2 (inside topology, UL)
Same as CW

D2T2-A2
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· CW node inside topology 2
· same ‘CW’ and ‘R’ node for CW2D, D2R and R2D
· BS communicates with R

Same as D2T2-A1
Same as CW

D2T2-B
CW outside topology
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· CW node outside topology 2
· ‘CW’ in CW2D and ‘R’ in D2R are different
· ‘CW’ in CW2D and ‘R’ in R2D are different
· ‘R’ in R2D and ‘R’ in D2R are same
· BS communicates with R

Case 2-3 (outside topology, DL)
Case 2-4 (outside topology, UL)
Same as CW

D2T2-C
No CW
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· No CW Node.
· BS communicates with R
Device 2b
N/A
FFS





For R2D, the total Tx power is assumed to be 23dBm (M), FFS: 26dBm(O), if the UE uses UL spectrum [2]. For UE in DL spectrum, the Tx power is FFS.

Observation 1: An intermediate UE needs to transmit R2D in either UL spectrum or DL spectrum of an FDD band. Both options are under consideration.

Observation 2: If CW is also provided by the intermediate UE, it will be transmitted in the UL spectrum.

Proposal 2: RAN4 to consider spectrum usage (UL or DL) for transmission and signal characteristics (R2D or CW) when defining Tx RF requirements for intermediate UEs.
2.3 Receiver characteristics
Certain Rx requirements are needed to ensure UL coverage and meet the coexistence requirements. 
The CW might use either UL or DL spectrum of an FDD band. And for device2b, D2R spectrum is still FFS. Hence, the intermediate UE might have to receive in either UL or DL spectrum.
When receiving the D2R channel from device 1/2a, the CW interference (from either internal or external) is inherent to the system, which should be considered for REFSENS requirements.
Proposal 3: RAN4 to consider spectrum usage (UL or DL) for reception and CW interference when defining Rx RF requirements for intermediate UEs.


3	Conclusion
In this paper, we have shared our views on the potential RF requirements for ambient IoT devices. The following proposals are made:
Proposal 1: RAN4 to study the RF requirements on operating bands, channel bandwidth and channel arrangement for the intermediate UE node, which can be common to both readers and devices.
Observation 1: An intermediate UE needs to transmit R2D in either UL spectrum or DL spectrum of an FDD band. Both options are under consideration.

Observation 2: If CW is also provided by the intermediate UE, it will be transmitted in the UL spectrum.

Proposal 2: RAN4 to consider spectrum usage (UL or DL) for transmission and signal characteristics (R2D or CW) when defining Tx RF requirements for intermediate UEs.

Proposal 3: RAN4 to consider spectrum usage (UL or DL) for reception and CW interference when defining Rx RF requirements for intermediate UEs.
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