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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 UE aspects [3], in which there are some open issues on the RX model for the co-channel case. In addition, there is another RAN1 LS [4] on interference modelling. In this contribution, we discuss the following:
· Co-channel subband selectivity
· AGC assumption for RX modeling
· The question of Tx leakage model of UE-UE co-channel inter-subband CLI modelling in the RAN1 LS         
2	Discussion
2.1 Receiver sub-band selectivity
The WF [3] captures the following:
Issue 2-1-3.2: Receiver sub-band selectivity
Various proposals related
Proposed agreement:
1. For legacy UE: For receiver sub-band selectivity, no rejection/attenuation due to RF/BB filtering is assumed on interference in adjacent sub-band as legacy UEs do not operate this way.
a. Use typical model for UE selectivity value
b. The selectivity and performance of the FFT is included in RAN4 study for co-channel case
i. FFS whether the adjacent channel case requires the selectivity and performance of the FFT. 
c. RAN4 should consider interferer with timing or frequency offset or both w.r.t. the desired signal for the co-channel case
i. FFS whether this applies to the adjacent channel case
2. For new SBFD capable UE, further analysis of the possibility to improve selectivity performance under the assumption that UE channel bandwidth not equal the sub-band bandwidth.
3. Companies come next meeting with technical proposals on the level of interference from an UL sub-band co-channel interferer to the UE DL sub-band. So far companies have proposed:
a. 33 dB at the ADC output (for FR1) based on typical performance. FFS for FR2-1
b. 25 dB (for FR1 and FR2-1)
c. 0 dB (for FR1 and FR2-1)
d. Other values not precluded for discussion next meeting.
Issue 2-1-5: Clarification/summary on RX modelling (co-channel)
Proposal into the meeting seeks to clarify how to scale the flat frequency interference with interference and victim sub-band bandwidth. Based on the discussions about ACS-type value, those are proposed as FFS.
Proposed agreement (Clarification on co-channel RX model):
For FR1: Pinterference_co-channel_FR1 = Pinterferer – (X dB + 10*log10(max(1,BWinterference /BWvictim_subband)))
· X value is FFS
For FR2-1: Pinterference_co-channel_FR2-1 = Pinterferer – (Y dB + 10*log10(max(1,BWinterference /BWvictim_subband)))
· Y value is FFS
It is a bit difficult to understand the agreements made for issue 2-1-3.2 and issue 2-1-5 in terms of how to consider the combined effect.
Subband selectivity due to FFT operation at the RX: Sub-carriers are orthogonal in OFDM if perfect time/frequency synchronization is achieved. If there is some time/frequency offset between the victim and aggressor subband, perfect orthogonality is no longer achieved and as such, there is some interference to the victim subband. Clearly, this depends on the time/frequency offset, the bandwidth of the aggressor and victim subbands, and the frequency separation between the two. To evaluate the impact, it is better to make some assumptions on those parameters.
RX modelling (co-channel): This model is based on the proposal from [5], in which a number of factors including the 3rd order distortion, reciprocal mixing, residual sideband, quantization noise, and analog filtering are simulated. To come up with an agreeable value of X, and Y, it seems that a large simulation campaign is needed. In addition, the simulation results would depend on many assumptions of the UE. This makes the alignment quite difficult.
Proposal 1: It is proposed to use a simple model to combine the above two aspects and make some common assumptions for further evaluation. 
New SBFD capable UE: In our understanding, all the UE interference modeling is based on legacy UE and there should no demand for improving UE RF capabilities. It is better to defer such discussion to R19 or future releases.
Proposal 2: Any proposal to improve UE RF capabilities should be postponed to R19 or future releases. 
2.2 AGC assumption for RX modeling
In the WF [3], it is stated:
Issue 2-1-4.1: AGC assumption for RX modeling (both co-channel or adjacent channel case)
Addressing Apple comment on AGC assumption
Proposed agreement: 
UE receiver AGC designs may vary and companies may bring contributions based on their design approach.


We further look into the proposed model below ( from R4-2216794)
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While there are similar AGC behavior observed, there could be other gain step size used in implementation instead of 10dB as shown. Also, other effects such as phase noise, the size of the channel may need to be considered. As such, we propose:
Proposal 3: If RAN4 continues to pursue this AGC model, further discussion is needed to revise it. 

2.3 Tx leakage model of UE-UE co-channel inter-subband CLI modelling in the RAN1 LS         
RAN1 asked the following question in the LS [4]:

For SLS in RAN1, regarding Tx leakage model of UE-UE co-channel inter-subband CLI modelling, Option 1 is used as starting point.
· Option 1: RAN1 to take in-band emission (IBE) defined in TS38.101-1 and TS38.101-2 as starting point.
· Send LS to RAN4 to ask them whether it can be modelled as an equivalent frequency flat model (e.g., ) based on RAN4 IBE requirement, and if possible, what is the value of 
We understand RAN1’s desire to have a simple model for simulation and are willing to discuss how to derive an equivalent frequency flat model. Nevertheless, it may take time for RAN4 to converge to the new model with some average value considering different UE performances. If this effort is time-consuming, it is preferred to follow the IBE requirement as currently defined.
Proposal 4: It is preferred to follow the IBE requirement as defined in TS38.101-1 and TS38.101-2 if the effort to derive an equivalent frequency flat model is time-consuming. 
3	Conclusions
In this contribution, we make the following proposals on providing the CLI modeling:

Proposal 1: It is proposed to use a simple model to combine the above two aspects and make some common assumptions for further evaluation. 
Proposal 2: Any proposal to improve UE RF capabilities should be postponed to R19 or future releases. 
Proposal 3: If RAN4 continues to pursue this AGC model, further discussion is needed to revise it. 
Proposal 4: It is preferred to follow the IBE requirement as defined in TS38.101-1 and TS38.101-2 if the effort to derive an equivalent frequency flat model is time-consuming. 
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