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Introduction
In this contribution, we have discussed supporting one-way reflection amplifiers and large frequency shifts to enhance spectrum efficiency and reduce interference.
[bookmark: OLE_LINK1]Reflection Amplifier 
	Agreement in R1#116b
· [bookmark: OLE_LINK2][bookmark: OLE_LINK6]Further study reflection amplifier for Device 2a, considering following aspects:
· Types of reflection amplifier
· Uni-directional/one-way (for D2R)
· Bi-directional/ two-way (for both R2D and D2R)
· FFS: switching loss (if applicable)
· [bookmark: OLE_LINK3]One-way Amplification Gain
· E.g. [10, 15, 25] dB
· Considering stability, operating frequency, and power consumption characteristics
· Bandwidth


[bookmark: OLE_LINK5][bookmark: OLE_LINK4][bookmark: OLE_LINK9]Reflection amplifiers offer a promising solution for A-IoT devices, focusing on uplink performance without significantly increasing power demands. For example, [1] mentions an ultra-low-power reflection amplifier with up to 10.2-dB gain and sub-milliwatt power consumption.
However, traditional amplifiers in two-way communication such as low noise amplifiers (LNA), may not be ideal for A-IoT due to their high-power consumption.
[bookmark: OLE_LINK18]Observation 1:	One-way reflection amplifiers can provide at least 10-dB gain with sub-milliwatt power consumption. However, typical two-way reflection amplifiers.
[bookmark: OLE_LINK19]Proposal 1: 	Support one-way reflection amplifiers for Device 2a, considering one-way amplification gain at least 10 dB, and avoiding the need for LNAs and RX amplifiers in two-way amplifiers.
Large Frequency Shift 
	[bookmark: OLE_LINK16]Agreement
[bookmark: OLE_LINK7]Further study the feasibility of large frequency shift (large FS, i.e. between DL/UL spectrum of an FDD band) for device 2a considering at least following aspects.
· Power consumption characteristics
· [bookmark: OLE_LINK10][bookmark: OLE_LINK12]Frequency shift range and granularity
· [bookmark: OLE_LINK13]Image suppression or SSB backscatter for large FS
· IF carrier frequency accuracy
· [bookmark: OLE_LINK14]Harmonics suppression
Note: the necessity (including applicable potential scenarios) of large FS can still be discussed in other agendas of the SI


[bookmark: OLE_LINK8]One remaining issue is whether to support large frequency shifts (Large FS) for device 2a, which promises to be beneficial for efficient spectrum use and interference management. But some concerns are raised. 
[bookmark: OLE_LINK15]Large FS can be implemented using ring oscillators. [2] demonstrates a sub-milliwatt power consumption for a 10MHz shift. [3] also references several µW power consumption levels. [4] mentioned ring oscillators can provide wide tuning range, which can be electrically tuned. However, we recognize some enhancement may be needed for using Large FS, e.g., interference suppression, but it can be feasible by a sub-milliwatt power budget.
[bookmark: OLE_LINK17]Observation 2: 	Ring oscillators can offer a wide tuning range with sub-milliwatt power consumption and. However, enhancements may be needed for interference suppression.
Support of large FSs would reduce the burden of interference management for a UE reader. With this regard, the frequency shifter for device 2a should be considered at least for a 10MHz shift.
[bookmark: OLE_LINK20]Proposal 2:	Support Large FS for device 2a and 2b, targeting at least a 10MHz shift to improve spectrum efficiency and reduce interference.
Conclusion
[bookmark: OLE_LINK21]In this contribution, we have the following observations and proposals:
Observation 1:	One-way reflection amplifiers can provide at least 10-dB gain with sub-milliwatt power consumption. However, typical two-way reflection amplifiers.
Observation 2: 	Ring oscillators can offer a wide tuning range with sub-milliwatt power consumption and. However, enhancements may be needed for interference suppression.
Proposal 1: 	Support one-way reflection amplifiers for Device 2a, considering one-way amplification gain at least 10 dB, and avoiding the need for LNAs and RX amplifiers in two-way amplifiers.
Proposal 2:	Support Large FS for device 2a and 2b, targeting at least a 10MHz shift to improve spectrum efficiency and reduce interference.
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