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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, a reply LS [3] was sent to provide RAN1 with info on CLI modeling. Meanwhile, the following aspects remain open from UE perspective as shown in [4]:
Topic 4: co-channel inter-subband UE-UE CLI model according to RAN1 LS
Candidate considerations for UE-UE CLI model: 
· TX model can refer to existing UE requirement in TS38.101-1 and TS38.101-2
· In band emission as starting point
· FFS is not precluded for other candidates such as ACLR
· RX model can refer to existing UE requirement in TS38.101-1 and TS38.101-2
· Maximum input power as threshold based on above specification
· FFS is not precluded for other candidates such as ACS, ICI, and estimated RX model based on legacy UE. 
Topic 6: adjacent-channel UE-UE CLI model according to RAN1 LS
Agreement on feasibility and how to model UE-UE CLI modelling considering unwanted emission and receiver selectivity:
· Model as starting point : UE ACLR based model on TX and UE ACS based model on RX which is the same ACIR model as Rel-16 CLI study.
· FFS on below model
· UE ACLR model with 2step size(FR1 example: ACLR1/2=28/33dB) on TX
· UE ACS based model on RX if blocker is smaller than maximum input level of UE, and additional SNR degradation at the victim receiver due to receiver gain backoff
· FFS on how the per-sub-band/RB aspect is characterised. Other aspect is also not precluded
In this contribution, we continue to discuss the open issues.                                                   
2	Discussion
2.1 UE-UE co-channel inter-subband CLI modelling
On TX side, there was discussion to consider ACLR, with the thinking that for a subband in the channel, if it can be considered as a standalone channel with a size equal to the subband, the UE should produce emission at a level restricted by the current ACLR requirement.
We see two potential issues:
· If the subband is configured to the UE as a UL BWP, the UE has not knowledge that the RBs outside the BWP should be treated as adjacent channel. Therefore, it is unclear if the UE will know either the in-band emission requirement or the ACLR requirement would apply.
· Depending on how a UE supports UL BWP, both the RF and BB behaviors may be different from those for supporting a channel. Thus it is not guaranteed that the UE will always be able to meet the ACLR requirement.

To ensure that a UE can meet the ACLR requirement, the straightforward way is to configure the UE with minimum channel bandwidth that covers the corresponding subband. At the same time, further investigation is needed to understand if this would place some restriction on the subband size and the guard band between the UL subband and the DL subband. Also, how to signal it would require further discussion.

Similarly on the RX side, other candidates such as ACS would face the same issue.

Observation 1: To use ACLR/ACS as a candidate to model co-channel inter-subband interference, more discussion is needed on whether to configure the UE with minimum channel bandwidth that covers the corresponding subband and the impact of such configuration on subband size, guard band, and signaling.

2.2 UE-UE adjacent-channel CLI modelling
On TX side, since ACLR is specified with the assumption of adjacent channel bandwidth being equal to the assigned channel, it needs some adaptation to make it apply to UE transmission that does not occupy the entire channel. We use the following figure to show our proposed model, which would provide more accurate modeling of the interference.
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Fig. 1: Model of TX unwanted emission in adjacent channel


In Fig. 1, it is proposed to have two ACLR levels, ACLR_level_1 is used for the RB allocation (of the same number of RBs as for interfering RB allocation) in the victim channel next to the interfering RB allocation, and ACLR_level_2 is used for the rest of the victim channel for each RB allocation of the same number of RBs as for interfering RB allocation. Given the ACLR for PC3 is 30dB, the values of ACLR_level_1 and ACLR_level_2 are discussed and agreed. A starting point is 28dB and 33dB, respectively.
  
If the victim RB allocation has a different number of RBs than that for the interfering RB allocation, the emission power can be scale up or down accordingly with the use of ACLR_level_1 and ACLR_level_2.

Proposal 1: For UE-UE adjacent-channel CLI modeling of TX unwanted emission, use the two ACLR level model.

On RX side, we think the following two issues need to be considered in the model:
· In some implementation, the receiver SNR may suffer further degradation due to receiver gain backoff in the presence of a blocker in the adjacent channel. This is not accounted for in the ACS model.
· In the ACS/blocking requirement, the highest power of the blocker is -25dBm, above which UE performance is not specified.
· In the ACS/blocking requirement, blockers have either 5MHz bandwidth or channel bandwidth of the wanted signal. As such, it is hard to develop an selectivity/blocking model relative to frequency offset between victim RBs and the blocker.

As such, we have the following model:
Proposal 2: For UE-UE adjacent-channel inter-subband CLI modeling of RX selectivity/blocking, use the following model:
· 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
· For the blocker that is smaller than -25dBm, use the ACS values to calculate the resulting interference
· In addition, consider a 5dB SNR degradation due to receiver gain backoff
· Per RB granularity is not considered.
3	Conclusions
In this contribution, we make the following proposals on providing the CLI modeling:
Observation 1: To use ACLR/ACS as a candidate to model co-channel inter-subband interference, more discussion is needed on whether to configure the UE with minimum channel bandwidth that covers the corresponding subband and the impact of such configuration on subband size, guard band, and signaling.
Proposal 1: For UE-UE adjacent-channel CLI modeling of TX unwanted emission, use the two ACLR level model.
Proposal 2: For UE-UE adjacent-channel inter-subband CLI modeling of RX selectivity/blocking, use the following model:
· 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
· For the blocker that is smaller than -25dBm, use the ACS values to calculate the resulting interference
· In addition, consider a 5dB SNR degradation due to receiver gain backoff
· Per RB granularity is not considered.
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