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1. Background
LS R4-2300010 (R1-2212963) from RAN1 was sent to RAN4 to ask some questions about interference modeling. This contribution provides our analysis and candidate replies to the questions.
2. Discussion
There’re 3 questions in RAN1 LS, the first question is related to the modelling of inter-site gNB-gNB co-channel inter-subband CLI:
· 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
For this question, RAN1 understanding is not aligned with RAN4. First, the inter-subband CLI can’t be understood as ICS capability according to current RAN4 evaluation. Because ICS implementation doesn’t rely on filter rejection but inter-sub-band ACS performance needs sub-band digital filter help. So the adjacent SB selectivity may be more proper for this performance. Second, the interference fall into the Rx sub-band should take both ACLR and ACS impact, i.e. similar with ACIR. Third, for inter-site gNB-gNB co-channel inter-subband CLI, there’s no blocking issue because the path loss of the two gNBs is large enough. Based on the above analysis, the reply for the first question is as below,
Answer to the question 1: There’s no blocking issue for inter-site SBFD gNBs. RAN1 ICS understanding is not correct. RAN4 assumes ACLR performance for Tx sub-band signal and ACS performance for Rx sub-band that sub-band filters are assumed for Tx/Rx, which is different with ICS performance where there’s no in channel filter. So the interference falling into the victim gNB should be calculated according to ACIR value.
For the second question related to co-site inter-sector co-channel inter-subband CLI modelling,
· Send LS to RAN4 confirming the model and asking the value ranges for spatial isolation, and values of   and  .
RAN1 understanding is not correct either. First, the blocking issue should be considered. As the spatial isolation performance is still under discussion, it’s not decided if the blocking issue for co-site BS can be solved. When blocking is an issue, then the victim BS doesn’t work properly. If there’s no blocking issue, the CLI model can reuse similar method as gNB self-interference modelling as mentioned in R4-2300010. However, gNB self-interference analysis includes more aspects, such as beam nulling, Rx path IM3, digital IC, than what are included in RAN1 LS. Co-site inter-sector co-channel inter-subband CLI model should at least include the contributions from Tx ACLR, Rx ACS and Rx path IM3. Beam nulling may also help. Whether digital IC can be used is still under RAN4 discussion. So RAN1 model in R4-2300010 is not complete. In current RAN4 co-existence study, the followings are the simulation assumption for calibration,
=======================================
SBFD Co-site co-channel interference consideration
Using following assumption for calibration purpose:
· For co-site self-interference scenario, it is assumed the interference level from gNB self-interference is: Noise floor – 6dB.
· For co-site inter-sector scenario, it is assumed the interference level from co-site inter-sector gNBs is: Noise floor + X dB
· For medium and local BS: X = -6 dB;
· For wide-area BS: X = -6 dB.
· Note 1: this is the sum of all inter-sector gNB-gNB CLI per site.
· Note 2: Final co-existence study simulation set-up need to be aligned with the conclusion on co-site inter-sector interference modelling and isolation. 
· Note 3: for FR1 wide-area, this means the inter-sector isolation should be not less than [144dB] 
======================================
RAN1 can use the above assumption as current input and update according to RAN4 feedback. So the reply for question 2 can be considered as following,
Answer to the question 2: RAN1 consideration for the co-site inter-sector co-channel inter-subband CLI modelling is not complete. The blocking issue should be considered and the contribution to interference power is not complete either. RAN1 can use the following assumption and update when RAN4 updates the evaluation results.
SBFD co-site co-channel interference consideration
Using following assumption for calibration purpose:
· For co-site self-interference scenario, it is assumed the interference level from gNB self-interference is: Noise floor – 6dB.
· For co-site inter-sector scenario, it is assumed the interference level from co-site inter-sector gNBs is: Noise floor + X dB
· For medium and local BS: X = -6 dB;
· For wide-area BS: X = -6 dB.
· Note 1: this is the sum of all inter-sector gNB-gNB CLI per site.
· Note 2: Final co-existence study simulation set-up need to be aligned with the conclusion on co-site inter-sector interference modelling and isolation. 
· Note 3: for FR1 wide-area, this means the inter-sector isolation should be not less than [144dB] 

For the following question,
· 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 
[bookmark: _GoBack]Our understanding is that it’s a little difficult for RAN4 to re-open this discussion when there’s already agreement in RAN4. So our proposal is that keep current agreement that still use IBE model in TS 38.101.
Answer to the question 3: RAN4 has agreed that IBE-based model as mentioned in R4-2220243, please RAN1 use that model in the simulation.
3. Summary
This contribution provides our analysis for the questions in RAN1 LS R4-2300010 (R1-2212963), the following replies can be considered.
Answer to the question 1: There’s no blocking issue for inter-site SBFD gNB. RAN1 ICS understanding is not correct. RAN4 assumes ACLR performance for Tx sub-band signal and ACS performance for Rx sub-band that sub-band filters are assumed for Tx/Rx, which is different with ICS performance where there’s no in channel filter. So the interference falling into the victim gNB should be calculated according to ACIR value.
Answer to the question 2: RAN1 consideration for the co-site inter-sector co-channel inter-subband CLI modelling is not complete. The blocking issue should be considered and the contribution to interference power is not complete either. RAN1 can use the following assumption which is used in RAN4 co-existence simulation calibration. The assumption can be updated when RAN4 updates the evaluation results.
SBFD Co-site co-channel interference consideration
Using following assumption for calibration purpose:
· For co-site self-interference scenario, it is assumed the interference level from gNB self-interference is: Noise floor – 6dB.
· For co-site inter-sector scenario, it is assumed the interference level from co-site inter-sector gNBs is: Noise floor + X dB
· For medium and local BS: X = -6 dB;
· For wide-area BS: X = -6 dB.
· Note 1: this is the sum of all inter-sector gNB-gNB CLI per site.
· Note 2: Final co-existence study simulation set-up need to be aligned with the conclusion on co-site inter-sector interference modelling and isolation. 
· Note 3: for FR1 wide-area, this means the inter-sector isolation should be not less than [144dB] 
Answer to the question 3: RAN4 has agreed that IBE-based model as mentioned in LS R4-2220243, please RAN1 use that model in the simulation.
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