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1	Introduction 
The SI of “Study on evolution of NR duplex operation” was recently approved [1], in which inter-gNB and inter-UE CLI handling and solution are studied. RAN1 started their work and sent an LS to RAN4 asking for the CLI modeling in the following scenarios [2]: 
· self-interference modelling for system level simulation
· gNB-gNB and UE-UE co-channel inter-subband CLI modelling for system level simulation
· gNB-gNB and UE-UE adjacent-channel CLI modelling for system level simulation
In the last RAN4 meeting, there was a WF agreed on SBFD feasibility study and RF impact for UE aspects [3], in which there are some open issues on the RX model for the co-channel case:  
Co-channel model
UE RX victim from co-channel aggressor (FR1)
Receiver sub-band selectivity
Agreement:
· FFS with below candidate options for further consideration:
· Option 1: 0 dB without any rejection/attenuation on interference in adjacent sub-band 
· Option 2: Something based on 33 dB FR1 ACS but the details are not clear
· Option 3: Typical performance model
· Other options not precluded 
· FFS for the sub-band definition from UE perspective for SBFD operation 
· Further discuss the definition of sub-band selectivity 
Configuring the UE channel bandwidth to be equal to a sub-band for selectivity
Agreement: FFS whether UE channel bandwidth be configured to equal the sub-band BW for SBFD operation from UE perspective 

Effect of power contained in uplink sub-band on receiver model (blocker) 
Agreement: 
FFS for the effect of power contained in uplink sub-band on receiver model
· One proposed model from company as following in R4-2216794:
· x axis is total power in the channel at the receiver input, so signal + any uplink jammer or blocker power. Let’s call it Pin.
· y axis is the ratio of total input channel power to noise, so it is Pin/noise power
· The receiver performance breaks down above the maximum input power level, so the receiver would not be able to demodulate the signal at all in this regime
· Other models not precluded 
In this contribution, we continue to discuss the open issues.                                                   
2	Discussion
2.1 Receiver sub-band selectivity
Within a channel, a UE is not expected to have any selectivity towards interference from a subband due to RF or BB filtering, which is the common implementation. Meanwhile, as different sub-carriers are orthogonal in OFDM if perfect time/frequency synchronization is achieved, there is expected to be some rejection at receiver FFT operation between the RBs of wanted signal and adjacent subband. Therefore, we prefer to slightly modify Option 1.
Proposal 1: For receiver sub-band selectivity, no rejection/attenuation due to RF/BB filtering is assumed on interference in adjacent sub-band.
Regarding Option 2 (Something based on 33 dB FR1 ACS but the details are not clear), we maintain the view that to enable the consideration of ACS, a subband in the channel needs to be explicitly configured as a standalone channel with a size equal to the subband so the expected UE behavior is clear. While this can be done by signaling the dedicated channel bandwidth to the UE, more details are needed to decide which channel bandwidth to configure.
2.2 Configuring the UE channel bandwidth to be equal to a sub-band for selectivity
Regarding “Agreement: FFS whether UE channel bandwidth be configured to equal the sub-band BW for SBFD operation from UE perspective,” there are some questions to clarify.
· As we understand, UE channel bandwidth can take 5MHz, 10MHz, …, and up to 100MHz for FR1. Does it mean the subband BW need to have no more RBs than the maximum transmission bandwidth configuration of the configured channel bandwidth?
· Does the guard band between two adjacent subbands need to be the same as or similar to what exists between two channels?

To ensure UE receiver selectivity performance is in line with the ACS requirement, we propose to confirm Yes to both questions.

Proposal 2: To use ACS for co-channel inter-subband interference, UE channel bandwidth needs to be configured in the following way for the sub-band BW for SBFD operation: 
· The subband BW need to have no more RBs than the maximum transmission bandwidth configuration of the configured channel bandwidth.
· The guard band between two adjacent subbands needs to be the same as or similar to what exists between two channels.
2.3 Effect of power contained in uplink sub-band on receiver model (blocker)

We want to continue the discussion on the model shared in R4-2216794 (copied below for convenience).
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To use the model properly, it is necessary to establish a common understanding on the overall method of calculating SINR.

For the co-channel case, as proposed in Proposal 1, there is no rejection on interference from adjacent subband. So the SINR at the antenna connector (for FR1) is S/(N + Blocker), where S is the received power of wanted signal, N is the noise, and Blocker is the received power of the adjacent subband transmission. Therefore, the key is to figure out N, the noise power considering effective noise figure.

As clarified in the WF [3], the Y axis is the ratio of total input channel power to noise, i.e., (S + Blocker)/N, using our notation above. So it is not the SNR in the usual sense as it contains blocker power. Let us use Y_value to denote the value from Y axis, then N = (S+Blocker)/ Y_value.

So SINR = S /((S+Blocker)/ Y_value). In the simulation, S and Blocker are known, and based on (S+Blocker) as the input level, we can obtain Y_value from the figure above. Then SINR can be obtained. Note that the ICI between RBs of wanted signal and the adjacent interfering subband is not captured.

As we commented at the last meeting, it remains to be answered if this model is based on common AGC design or based on a particular kind of AGC design. The answer will decide if RAN4 should use this method or not. 

Proposal 3: It is proposed to clarify/confirm: 
· SINR can be obtained as SINR = S /((S+Blocker)/ Y_value), based on the model. FFS how to capture the ICI between RBs of wanted signal and the adjacent interfering subband.
· Whether the model is based on common AGC design or based on a particular kind of AGC design.
3	Conclusions
In this contribution, we make the following proposals on providing the CLI modeling:

Proposal 1: For receiver sub-band selectivity, no rejection/attenuation due to RF/BB filtering is assumed on interference in adjacent sub-band.

Proposal 2: To use ACS for co-channel inter-subband interference, UE channel bandwidth needs to be configured in the following way for the sub-band BW for SBFD operation: 
· The subband BW need to have no more RBs than the maximum transmission bandwidth configuration of the configured channel bandwidth.
· The guard band between two adjacent subbands needs to be the same as or similar to what exists between two channels.

Proposal 3: It is proposed to clarify/confirm: 
· SINR can be obtained as SINR = S /((S+Blocker)/ Y_value), based on the model. FFS how to capture the ICI between RBs of wanted signal and the adjacent interfering subband.
· Whether the model is based on common AGC design or based on a particular kind of AGC design.
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