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1 Introduction
SBFD feasibility study and RF impact from BS aspects were discussed in last meeting and WF for the feasibility from BS aspect was approved in [1].
In RAN1#111, RAN1 send RAN4 a LS [2] to ask RAN4 to provide feedback on some questions.
In this contribution, we provide some discussion to show our consideration/feedback on these questions.
2 Discussion
Question 1 in RAN1 Agreement-1 on inter-site gNB-gNB co-channel inter-subband CLI
Regarding the modelling of inter-site gNB-gNB co-channel inter-subband CLI agreed in RAN1#110bis for the case that both large scale fading and small scale fading are modelled for gNB-gNB co-channel channel model, the second part of inter-site gNB-gNB co-channel inter-subband CLI across all Rx chains at one UL RB, caused by receiver selectivity at victim gNB, can be modelled as
 

· , , is modelled as white Gaussian noise
· 
·  
·  is the  channel matrix between aggressor gNB and victim gNB at DL RB , the analog beams of the aggressor gNB and the victim gNB can be taken into account by ,
·  is the digital precoder at DL RB  at aggressor gNB, ,
·  is the symbol transmitted at DL RB  at aggressor gNB with transmission power for each layer as .
·  is the total number of DL RBs in the DL subbands,
· RAN1 can assume  (in channel selectivity) is given by gNB ACS unless further RAN4 guidance is received.
· Send LS to RAN4 to confirm RAN1 understanding and check whether  can be modelled depending on the value of the blocker interference, e.g.,

· Note:  can be reported by companies

In [3], RAN4 provided following feedback on inter-site gNB-gNB co-channel inter-subband CLI;
·  can be obtained based on the RX power and the ACS.
· RAN4 has not yet preclude further study on the possibility of improved receiver impairment performance compared to gNB ACS.
For co-channel inter-subband gNB-gNB CLI, as discussed in [4], the performance would be different from implementations. The selectivity is a function of blocking power, and the lower the power, the better the selectivity. Considering the sum of the effects of IM3, phase noise and ADC dynamic, two examples are shown in figure 2-1.

So from the two examples the ICS_BS can be modelled as

· Note: and /should be reported by companies
It is also noted that the achievable equivalent selectivity based on existing hardware (Example 1) is much higher than existing BS ACS. We believe it is because BS ACS 45 dB and UE ACLR 33dB are derived based on adjacent channel coexistence, i.e. better BS ACS will not affect the overall value of ACIR. However, the actual capability of BS ACS is much higher than 45 dB which is required from uplink co-existence.
Observation 1: For FR1 WA, ICS_BS can be modelled as below with and / reported by companies

Observation 2: For FR1 WA, the achievable equivalent selectivity is much higher than 45 dB.
Question 2 in RAN1 Agreement-2 on co-site inter-sector co-channel inter-subband CLI 
For SLS in RAN1, for co-site inter-sector co-channel inter-subband CLI modelling, reuse similar method as gNB self-interference modelling as follows. 


·  is DL Tx power of sector x per RB (in linear scale),  
·  is the maximum DL Tx Power of sector x on the two DL subbands (in linear scale).
·  is the total number of DL RBs in the DL subbands.
·  is the number of DL RBs allocated for DL transmission of sector x.
·  is the interference suppression capability of co-site inter-sector co-channel inter-subband CLI. 
· 
· Note:  and  are in linear scale. gNB ACLR (i.e.,) is provided as the candidate for TX leakage, and gNB ACS (i.e.,) is provided as the candidate for Receiver impairment. 
· Companies shall report the value of  assumed in the simulations with feasibility of how these values were derived. 
· Send LS to RAN4 confirming the model and asking the value ranges for spatial isolation, and values of   and  .
On the achievable spatial isolation for co-site inter-sector, there some RF measurements has been conducted on legacy FR1 AAS BS [5]. Figure 2-2 show a measurements results for two 120° sectors which is 2.5 m distance in horizontal. The curve represents the spatial isolation between a TX full power transmission of one sector to one receiver chain of the other sector. From the discussion in [5], preliminary evaluation shows that better spatial isolation than RSI case is achievable for co-site inter-sector case.
On the values of ACLR_BS and ACS_BS for co-channel inter-sub-band, it should be the same for all the cases, e.g. co-site inter-sector and inter site gNB-gNB.
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Observation 3: For co-site inter-sector case better spatial isolation than RSI case is achievable.
Observation 4: The values of ACLR_BS and ACS_BS for co-channel inter-sub-band should be the same for all the cases, e.g. co-site inter-sector and inter site gNB-gNB.

Question 3 in RAN1 Agreement-3 UE-UE co-channel inter-subband CLI modelling 
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 
 On UE-UE co-channel inter-subband CLI modelling, we already provide the following feedback in [3]
· RAN4 inform RAN1 that the IBE-based model shall be used for TX modelling for UE-UE CLI for the co-channel case in RAN1 system-level simulation: 
· IBE models provided in clause 6.4.2.3 in TS38.101-1 and clause 6.4.2.3.4 in TS38.101-2 shall be followed. 
· The general and IQ Image part of in-band emission model shall be considered, while the carrier leakage part can be ignored. 
As discussed in [4], the IQ image still falls into the UL sub-band for DUD configuration hence IQ image also can be ignored. We can directly refer to previous LS and be open to add the additions in the potential LS.
Observation 5: the IQ image falls into the UL sub-band for DUD configuration hence IQ image also can be ignored.
3 Conclusion
In this contribution, we provide some consideration on interference modelling for duplex evolution to answer the questions of RAN 1 LS [2].
Observation 1: For FR1 WA, ICS_BS can be modelled as below with and / reported by companies

Observation 2: For FR1 WA, The achievable equivalent selectivity is much higher than 45 dB.
Observation 3: For co-site inter-sector case better spatial isolation than RSI case is achievable.
Observation 4: The values of ACLR_BS and ACS_BS for co-channel inter-sub-band should be the same for all the cases, e.g. co-site inter-sector and inter site gNB-gNB.
Observation 5: the IQ image falls into the UL sub-band for DUD configuration hence IQ image also can be ignored.
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