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1.	Introduction
Ambient IoT SID [1] initiates a discussion on new type of system. The SID guides RAN4 to study necessary and feasible solutions:
· 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 introduces multiple system components in RAN. Namely, there is device that provides the Forward Link (FL) signal to the tag and tag responds the Backward Link (BL). The receiver for the BL may also be different than the component sending FL. FL is sometimes referred to as R2D (reader to device) and BL as D2R transmissions. There is also the tag or A-IoT device, which is the end point of the RAN in this scope. This paper discusses RF requirements for the intermediate node.  
2. 	Discussion
2.1	Intermediate node
The role of intermediate node is to act as bridge between the gNB and the TAG. It provides the R2D signal. In TR 38.848 the description sia as follows:
In Topology 2, the Ambient IoT device communicates bidirectionally with an intermediate node between the device and basestation. In this topology, the intermediate node can be a relay, IAB node, UE, repeater, etc. which is capable of Ambient IoT. The intermediate node transfers Ambient IoT data and/or signalling between BS and the Ambient IoT device.
The figure 1 shows the topology 2 with the intermediate node. 

Figure 1 (Figure 4.2.1.2-1: Topology 2 of TR 38.848) intermediate node in topology 2
The Uu link is regular data transmissions between UE in NR system and gNB. That should not need any further discussion in RAN4, exept if the Uu is on same band as the A-IoT, then there maybe some co-ex impact.
Observation 1: If Uu link and A-IoT are on same band or channel, Ran4 needs to discuss the co-ex aspects.  
RAN4 study should mainly focus on using smartphone as the reader, and there one aspect is if smartphone can transmit on DL spectrum. This may need some work with the regulatory bodies. 
Observation 2: If a UE can use DL spectrum to transmit should be confirmed from regulatory aspect.  
However, in the agreed WF [6], the listed evaluation cases only assume usage of UL spectrum for the intermediate node, under Issue 2-5-3. Using UL spectrum for the intermediate node should be without problems.
In RFID regulation, the intermediate node can be interpret as the interrogator. For that, there is a spectrum mask requirement as in Figure 2. This is very tight mask, i.e. NR UE transmitter may not be able to meet that mask. 

Figure 2. Spectrum mask for the interrogator from [5]
The equriements RAN4 should study to be put on intermediate node should be related to the R2D signal transmission and D2R signal reception. R2D signals will be OFDM based so requirements could possibly be very similar to NR UL signal. The receiver for the D2R is all new and it is essential to understand the TAG requirements inorde to define requirements for the reader. 
Observation 3: In order to study intermediate node requirements, the TAG behaviour and requirements should be well understood. 
Conclusion
We discussed frequency spectrum aspect and component impact to A-IoT signals and reference plane aspects for the backscatter devices and made the following observations and proposals:
Observation 1: If Uu link and A-IoT are on same band or channel, Ran4 needs to discuss the co-ex aspects.  
Observation 2: If a UE can use DL spectrum to transmit should be confirmed from regulatory aspect.  
Observation 3: In order to study intermediate node requirements, the TAG behaviour and requirements should be well understood. 
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Where fc is the centre frequency of the carrier transmitted by the interrogator applicable over the
frequency range fc + 500 kHz.

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

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

This figure considers the spurious emissions limits as of table 2.

Figure 5: Spectrum mask for modulated signals in the lower band
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