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<Start of Change #1>
[bookmark: _Toc152011553]9.7	FR2-1 feasibility of UE aspects
[bookmark: _Toc152011554]9.7.1	Interference analysis
[bookmark: _Toc152011555]9.7.1.1	UE-UE co-channel inter-subband CLI modeling
[bookmark: _Toc152011556]9.7.1.1.1	Receiver aspects
Existing co-channel UE RX performance requirements
For legacy UEs, the current UE RF architecture can be assumed without any RF architecture modification. Currently there are no RF requirements for UE co-channel Rx performance. 
Sub-band filtering and legacy UEs
For legacy UEs, no sub-band filtering is implemented, and therefore RAN4 has not assumed any subband filtering. 
Thermal self-noise aspects (both adjacent channel and co-channel)
RAN4 decided on a simple fixed-value noise figure model for the UE receiver. Generally, the receiver noise figure will vary with the input power level, however the single value noise figure model was considered sufficient for the purpose of system studies for SBFD, therefore AGC effect on self-noise is not modelled. RAN4 decided on a NF of 10dB.
In-channel adjacent subband selectivity
Subband in-channel selectivity
It is worth noting that the RF degradations can cause inter-subband interference. An analysis of the FR2-1 receiver’s design was conducted. Various factors, such as residual sideband, reciprocal mixing, integrated phase noise, IM3 distortion, and ADC distortions, were considered. The effect of all these distortions is lumped into a single parameter referred to as selectivity. Based on the discussion and analysis from the meeting, contributions suggested possible the in-channel adjacent subband selectivity sub-band selectivity values from 20 dB to 34 dB. The receiver performance is simply modelled as being 23 dB below the jammer power level. The definition of in-channel adjacent subband selectivity Subband in-channel selectivity is introduced for clarity in the SBFD feasibility study
-	In-channel adjacent subband selectivity is a measure of a receiver’s ability to receive an NR signal on its assigned downlink subband in the presence of an interference power on the adjacent uplink subband. The value of in-channel adjacent subband selectivity is the ratio of the receiver attenuation on the assigned downlink subband to the receiver attenuation on the adjacent uplink subband. 
FFT leakage and selectivity
In an ideal scenario, the UL transmission of the aggressor UE should not impact the DL reception of the victim UE due to the OFDM wave orthogonality. However, non-ideal FFT suppression can cause interference to the victim UE, particularly when the UL sub-band has frequency errors and is not time-synchronized with the DL sub-band. The analysis indicates that the IBE interference is higher and dominates the in-channel adjacent subband selectivitysub-band co-channel selectivity, and frequency and time offset are not significant factors influencing UE-UE interference. It is worth noting that the RF degradation can cause inter-subband interference as well and the impact will depend on the targeted Rx IM and EVM performance. Nonetheless, this interference will not be any worse than the selectivity value. For this reason, the 23 dB was agreed upon for modeling the in-channel adjacent subband selectivityinter-sub-band selectivity.
[bookmark: _Toc152011557]9.7.1.1.2	Transmitter aspects
Inband emissions (co-channel)
RAN4 has decided to use the IBE requirements from TS 38.101-2 clause 6.4.2.3.4 (power class 3 UE). It is understood these requirements are minimum performance requirements as opposed to typical requirements. RAN4 has agreed to use typical requirements for the UE parameters, however, no final conclusion has been made regarding typical values. Consequently, the formulation from the current specification is being utilized.
It should also be assumed the LO location is in the center of the channel for the purposes of system studies in RAN4. The LO location is important as it allows placement of the image.
Analysis indicates that the IBE interference is higher and dominates the in-channel adjacent subband selectivity. sub-band in-channel selectivity, 
Apart from the selectivity, the degradation can be caused by transmitter leakage from the UL sub-band into the DL sub-band. For co-channel case, the leakage was agreed to be modelled using IBE based model. Additionally, the IQ image contribution for the IBE model for co-channel CLI can be ignored for the DUD configuration.
For UE co-channel Tx model, UE IBE in TS 38.101-2 can be used in the feasibility study as shown in Table 9.7.1.1.2-1. This model consists of three parts, General, IQ image, Carrier leakage. In the system level simulation, the general and IQ image parts shall be considered, while the carrier leakage part can be ignored in the feasibility study. For DUD configuration, the IQ image from the uplink is fully contained in the UL sub-band and does not land in the DL subband, thus the IQ image can also be ignored in the simulation. 
Table 9.7.1.1.2-1: Requirements for in-band emissions in TS 38.101-2 (For Power class 3)
	Parameter description
	Unit
	Limit (NOTE 1)
	Applicable Frequencies

	General
	dB
	
	Any non-allocated (NOTE 2)

	 
	 
	 
	Output power for FR2-1
	Output Power for FR2-2
	 

	IQ Image
	dB
	-25
	> 10 dBm
	> 8.1 dBm
	Image frequencies (NOTES 2, 3)

	 
	 
	-20
	≤ 10 dBm
	≤ 8.1 dBm
	 

	Carrier leakage
	dBc
	-25
	> 0 dBm
	> -1.9dBm
	Carrier frequency (NOTES 4, 5)

	
	 
	-20
	-13 dBm ≤ Output power ≤ 0 dBm
	-14.9 dBm ≤ Output power ≤ -1.9 dBm
	 


[bookmark: _Toc152011558]
9.7.1.2	UE-UE adjacent channel CLI modeling
[bookmark: _Toc152011559]9.7.1.2.1	Receiver aspects
Effect of adjacent channel aggressor UE jammer
An analysis of the FR2-1 receiver’s design was conducted. Various factors, such as residual sideband, reciprocal mixing, integrated phase noise, IM3 distortion, and ADC distortions, were considered. The receiver’s performance is simply represented as 34 dB lower than the jammer power level.
[bookmark: _Toc152011560]9.7.1.2.2	Transmitter aspects
ACLR (adjacent channel)
ACLR is one aspect modelled as an interference aspect from a nearby aggressor UE transmitting in an adjacent UL subband. When the victim and aggressor UEs are close, between 1 and 50m, and close to the cell edge, with low desired signal level, and high interference level, it might be the case that the victim UE will not always operate in the linear region, resulting in dominance of the ACLR from the aggressor UE. UE ACLR is modeled as 24 dB at max power, improving 1 dB/dB with backoff up to a maximum of 10 dB of improvement. Therefore, when the backoff is 10 dB, the ACLR is 34 dB. This model is an approximation of the performance of a typical UE.
[bookmark: _Toc152011561]9.7.2	Summary
For co-channel interference case, RAN4 concluded that the RF effect could be dominant, and the frequency offset and time offset are not significant factors influencing UE-UE interference. Furthermore, the leakage can be modelled by using the in-band emission (IBE) requirement based model. 
As for the adjacent channel case, RAN4 concluded to assume power-dependent ACLR of the aggressor UE and adjacent channel selectivity of the victim UE when modeling adjacent channel interference.
For legacy UE, no sub-band filtering is considered. 
A fixed value noise figure of 10 dB has been used to model the AGC and NF modeling for co-channel and adjacent channel CLI in a system level simulation.
Based on the study, reusing existing UE RF requirements is the conclusion of the study phase, since no issues related to existing UE RF requirements has been identified in the co-existence study.

<End of Change #1>


<Start of Change #2>
[bookmark: _Toc134691838][bookmark: _Toc152011641]10.2	Impact on UE RF requirements
RAN4 has analyzed inter-UE co-channel inter-subband CLI modeling and adjacent channel CLI modelling. In Table 10.2-1, in-channel RF assumptions (e.g., IBE and in-channel adjacent subband selectivitysubband selectivity) and adjacent channel RF assumptions (e.g., ACLR and ACS) for the coexistence study are presented for UE Tx/Rx interference modelling.
Table 10.2-1: UE RF assumptions for interference modelling
	In-channel RF assumptions
	FR1
	FR2-1

	Tx Model: IBE
	Existing UE IBE requirement in TS38.101-1 
	Existing UE IBE requirement in TS38.101-21 

	Rx Model: in-channel adjacent subband selectivitySubband Selectivity
	33dB for simulation usage purpose 
	23 dB for simulation usage purpose

	Adjacent channel RF assumptions
	FR1
	FR2-1

	Tx Model: ACLR
	30 dB at max power that improves 1dB/dB with backoff up to a maximum 10 dB of improvement
	24 dB at max power that improves 1dB/dB with backoff up to a maximum 10 dB of improvement

	Rx Model: ACS
	33 dB under the assumption that the blocker from adjacent channel does not exceed the maximum input level (-25 dBm)
	23 dB under the assumption that the blocker from adjacent channel does not exceed the maximum input level (-25 dBm)



[bookmark: _Hlk146645026]For UE in-channel RF assumptions, existing UE IBE requirements in TS 38.101-1/2 were assumed for the Tx model; for the Rx model, RAN4 defined in-channel adjacent subband selectivitysubband selectivity for co-existence simulation purpose, and the value of 33dB for FR1 and 23dB for FR2-1 are derived from the performance of typical UEuser. In the existing 3GPP specification, in-channel adjacent subband selectivitysubband selectivity is not specified as UE RF requirement and it is proposed for the co-existence study usage only in this study item.
For UE adjacent channel RF assumptions, the values of ACLR/ACS for FR1/FR2 are based on the existing UE RF requirements. The existing ACLR requirement was defined with the assumption of the maximum output power. In order to model typical UE performance, this model was revised considering the cases in which UE transmit power is less than the maximum power. 
[bookmark: _Hlk110697904][bookmark: _Hlk134720615]Based on the study, reusing existing UE RF requirements is the conclusion of the has been applied as default assumptions for study phase conclusion, since no issues related to existing UE RF requirements has been identified in the co-existence study. 

<End of Change #2>
