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1. Introduction
The new RAN1/RAN4 study item on evolution of duplex operation for NR TDD systems in unpaired spectrum was adopted [1]. The assumptions are listed as follows:
· Duplex enhancement at the gNB side
· Half duplex operation at the UE side
· No restriction on frequency ranges
[bookmark: _Hlk97109309]While the work item objectives are the following:
	· Identify applicable and relevant deployment scenarios (RAN1).
· Develop evaluation methodology for duplex enhancement (RAN1).
· [bookmark: _Hlk89796625]Study the subband non-overlapping full duplex and potential enhancements on dynamic/flexible TDD (RAN1, RAN4).
· Identify possible schemes and evaluate their feasibility and performances (RAN1).
· Study inter-gNB and inter-UE CLI handling and identify solutions to manage them (RAN1). 
· Consider intra-subband CLI and inter-subband CLI in case of the subband non-overlapping full duplex.
· Study the performance of the identified schemes as well as the impact on legacy operation assuming their co-existence in co-channel and adjacent channels (RAN1).
· Study the feasibility of and impact on RF requirements considering adjacent-channel co-existence with the legacy operation (RAN4).
· Study the feasibility of and impact on RF requirements considering the self-interference, the inter-subband CLI, and the inter-operator CLI at gNB and the inter-subband CLI and inter-operator CLI at UE (RAN4).
· Note: RAN4 should be involved early to provide necessary information to RAN1 as needed and to study the feasibility aspects due to high impact in antenna/RF and algorithm design, which include antenna isolation, TX IM suppression in the RX part, filtering and digital interference suppression.
· Summarize the regulatory aspects that have to be considered for deploying the identified duplex enhancements in TDD unpaired spectrum (RAN4).
Note: For potential enhancements on dynamic/flexible TDD, utilize the outcome of discussion in Rel-15 and Rel-16 while avoiding the repetition of the same discussion. 



This document focuses on the highlighted objective on studying the feasibility of SBFD with focus on UE to UE interference aspects.

2. Discussion of UE RF impact and feasibility analysis
2.1 UE RF architectures and SBFD operation
In order for the SBFD operation be feasible, from a UE perspective the following targets should be met:
· UE to UE antenna isolation needs to be sufficient to avoid Tx leakage from exceeding maximum power tolerance of Rx components
· UE to UE antenna isolation needs to be sufficient to avoid leakage from UE aggressor from pushing the Rx components in the victim receiver to non-linear operation, ref. ACS and in-band blocking requirements
· 6 dB desensitization is allowed in ACS and in-band blocking test cases, which is unacceptable for SBFD 
· Aggressor UE Tx ACLR leaked to victim UE Rx needs to be well below receiver noise floor
· Relative power difference between wanted received signal and Tx aggressor needs to be sufficiently low at mixer input to avoid negative impact from reciprocal mixing
· Victim AGC should be able to operate with maximum gain while aggressor x leakage is present at victim receive input to avoid noise figure increase and therefore receiver desensitization
· Signals need to fit within ADC dynamic range
· RF system needs to be able to tolerate blockers while SBFD operation is active
· Digital interference cancellation can not be assumed for legacy UE’s and may not be possible at all between UE’s due channel conditions and no knowloged about the aggresser UE signal at victim receiver.
· Sufficient margins are needed to account for different environmental conditions as well as process and manufacturing tolerances

2.2 UE-to-UE interference 
Worst case UE performance according to TS 38.101 has been analyzed in Figure 1. Power class 3 and 20 MHz bandwidth were assumed. The purpose is to illustrate the magnitude of the UE receiver desensitization due to UE-to-UE interference and not to provide an accurate behavioral model. 
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[bookmark: _Ref111017754]Figure 1: UE to UE cross link interference and desensitization

9 dB victim RF front end noise figure was assumed. In case UE’s with better RF front end noise figure is assumed, the expected desensitization will be worse. The problem of UE receiver desensitization due to UE-to-UE interference may occur in case UE’s connected to a legacy network are operating near a network and associated UE’s that supports SBFD as well as between different UEs in a single network operating SBFD.
Observation 1: In case no degradation of UE performance is desired for SBFD use cases, the physical separation (> 200 m) or coupling loss (>90 dB) between aggressor UE and victim UE need to be very large. 
Observation 2: If worst case UE ACLR performance is considered, ACLR contribution to the in-band noise at the receive input seem to be the strongest contribution compared with IMD3 contributions. 
Observation 3: In case the IMD3 performance is just good enough to meet intermodulation performance and the ACLR performance is much better than specified may the IMD3 contributions be strongest. 


3. Conclusion
In this contribution the impact of UE-to-UE interference during sub-band non-overlapping full duplex operation was discussed if it is assumed that the UE’s meet existing 3GPP RF performance requirements with little or no margin. Following observations and proposals were made:
Observation 1: In case no degradation of UE performance is desired for SBFD use cases, the physical separation (> 200 m) or coupling loss (>90 dB) between aggressor UE and victim UE need to be very large. 
Observation 2: If worst case UE ACLR performance is considered, ACLR contribution to the in-band noise at the receive input seem to be the strongest contribution compared with IMD3 contributions. 
Observation 3: In case the IMD3 performance is just good enough to meet intermodulation performance and the ACLR performance is much better than specified may the IMD3 contributions be strongest. 
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