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[bookmark: _Toc116995841]Introduction
In RAN4#107, TP R4-2309791 to TR 38.858 was approved on FR1 UE feasibility aspects. This contribution presents a TP with additional aspects which we think should be captured in the TR.

Discussion

The UE-UE adjacent channel CLI modelling section in the latest agreed TP considers the fixed values agreed during the study item. However, we believe that it is important to clarify in the TR that in practice, the ACS/ACLR values depend on both the input level of the desired signal and on the input level of the aggressor.
It is important to clarify in the TR 38.858 that in practice, the ACS/ACLR values depend on both the input level of the desired signal and on the input level of the aggressor.
The agreed values assume that the whole receive chain is well within its linear range and above the noise floor. In the analysis below it is described how the adjacent channel selectivity (ACS) performance changes at high input power levels in case of legacy UE’s that only meets the 3GPP requirements with little or no margin. Thermal noise floor of the systems is not included below. 

FR-1 considerations, 2.5 GHz, band 40 and band 41

At high RF input power levels, the ACLR or intermodulation products generated by the LNA will be so strong that the adjacent channel selectivity performance is degraded compared to cases where the signals are low enough to ensure sufficient linearity. The intermodulation products will simply be stronger than the desired signal. The figure 1 below shows the ACLR at the victim in two cases: when the receiver is operating in its linear region, and when the LNA is driven into compression. 
[image: ]
Figure 1  Filtering for SBFD use cases and how LNA linearity cause an “ACLR” spectrum at the LNA output when the LNA is driven into compression.  


The figure 2 below illustrates how Signal to Interference ratio SIR changes as a function of desired and aggressor signal power levels.  In this Figure 2, only the LNA linearity were included.[image: ]
Figure 2 Only LNA linearity considerations included, perfect aggressor spectrum with infinite low ACLR
Only in the green part of the figure above the adjacent channel rejection as defined in 3GPP can be met. The yellow part shows the adjacent channel rejection that can be expected for the shown combinations of desired and aggressor signal levels. In the red part of the data is the signal to interference ratio so low that REFSENS requirements cannot be met and the receiver will not work at all in most cases. ACLR performance of the LNA was estimated by use of an IIP3 point of -10 dBm, which is sufficient to meet intermodulation requirements.  
Levels for testing adjacent channel selectivity was calculated by use of the numbers and formulas in:   
3GPP TS 38.101-1 V17.6.0 (2022-06). Table 7.5.3; Table 7.3.2; Table 5.3.2 and Table 5.33. 
Levels and bandwidths used for testing in Band 40 and Band 41 was used. 
In the Figure 3 below, on top of the LNA linearity considerations, the effects of the aggressor’s ACLR were also added. In this case, there is no combination of desired signal level and aggressor power level in the adjacent channel that would meet the requirements defined in 3GPP. 
[image: ]
Figure 3 ACLR contribution from aggressor is added on top of the ACLR contribution from the LNA. Aggressor ACLR of  -30 dBc was used in the calculations. 
Based on the analysis provided above, we present the following observations: 
[bookmark: _Hlk142318993]The values agreed in this work item for the adjacent channel rejection do not apply for the CLI cases of clusters of UE’s located between 1 and 50m in case the victims and aggressors are close to the cell edge. 
Expected aggressor ACLR performance limits the performance and not the receiver linearity or adjacent channel rejection performance. 
Victim receivers will not work at all in most cases. 
 Consider the change to the text proposal into the TR 38.858.
TP to TR 38.858 on Feasibility of FR1 UE aspects
[bookmark: OLE_LINK7]<<Start of Change for TR 38.858>>

10.6.1.2  UE-UE adjacent channel CLI modelling
Editor's note: This section captures the CLI modeling. 
10.6.1.2.1 Overview

The UE-UE adjacent channel CLI occurs when the UL transmission of the aggressor UE in a channel interferes with the DL reception of the victim UE in an adjacent channel. Unlike the case of co-channel interference, there is no need to consider any FFT selectivity in the adjacent channel scenario. Apart from the selectivity, it is necessary to consider leakage by the transmitter from the UL sub-band into the DL sub-band. It was decided to assume the power-dependent ACLR of the aggressor UE and selectivity of the victim UE when modeling adjacent channel interference.
To model the  NF for adjacent channel CLI in a system-level simulation, a fixed value noise figure shall be used. The effect of AGC is not modeled when a fixed noise figure model is used. Additionally, UE ACLR should be modeled as 30 dB at max power, improving 1 dB/dB with back-off up to a maximum of 10 dB of improvement. Therefore, when the back-off is 10 dB, the ACLR is 40 dB.
It is worth noting that the model agreed for the ACLR in this study assumes that the UE receivers are operating in their linear region. When the victim and aggressor UEs are close, between 1 and 50m, and close to the cell edge, with low desired signal level, and potentially high interference level, it cannot be guaranteed that the UE will operate in the linear region. In this case, the dominant effect in the receiver performance is the ACLR from the aggressor UE and not the self-generated ACLR. 

10.6.1.2.2 UE adjacent channel Tx model

UE adjacent channel leakage ratio is used in the feasibility study for adjacent channel UE-UE CLI Tx model. Only ACLR1 shall be considered in the study item and ACLR2 was precluded. In the UE Tx model, only power class 3 was assumed .  UE ACLR is modelled as 30 dB at max power that improves 1dB/dB with backoff up to a maximum 10 dB of improvement. This means at 10 dB backoff the ACLR is 40 dB. Partially allocated UL subband was not considered in the system simulation. This ACLR model can be seen as frequency flat model, and the distortion is modelled as a flat power spectral density across the frequency range of the distortion. 
10.6.1.2.3 UE adjacent channel Rx model

UE adjacent channel selectivity (33dB for FR1) is used as adjacent channel UE-UE CLI model under the assumption that the blocker from adjacent channel does not exceed the maximum input level (-25 dBm) for UE. If the blocker is higher than -25dBm, it is assumed it will result large receiver degradation and hence the RX will not correctly decode the data (100% packet loss).
<<End of Change>>

Conclusions
In this paper, Nokia’s views on the Feasibility of FR1 UE aspects for SBFD were presented. The following observations and conclusions were made: 
1. It is important to clarify in the TR 38.858 that in practice, the ACS/ACLR values depend on both the input level of the desired signal and on the input level of the aggressor.
The values agreed in this work item for the adjacent channel rejection do not apply for the CLI cases of clusters of UE’s located between 1 and 50m in case the victims and aggressors are close to the cell edge. 
Expected aggressor ACLR performance limits the performance and not the receiver linearity or adjacent channel rejection performance. 
Victim receivers will not work at all in most cases. 
1.  Consider the change to the text proposal into the TR 38.858.
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