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1. [bookmark: _Ref521334010]Introduction
In the RAN1 #111 meeting, evaluation on NR duplex evolution in Rel.18 was discussed. Some agreements were made as below [1]
Conclusion
For evaluation of SBFD Deployment Case 4, scenarios other than Urban Macro (FR1) and Dense Urban Macro layer (FR2-1) are low priority and it is up to companies to submit results for other scenarios.

Agreement
Consider following for the definition of coupling loss ( from Tx antenna port p of transmitter A to Rx antenna port u of receiver B:
If both large scale fading and small scale fading are modelled, the coupling loss from Tx antenna port p of transmitter A to Rx antenna port u of receiver B is defined in formula (1) which is based on formula (B.1-2) in TR 37.910.

If only large scale fading is modelled, the coupling loss from Tx antenna port p of transmitter A to Rx antenna port u of receiver B is defined in formula (2).

           (3)
Where
·  () represents a complex weight vector used for virtualization of Tx antenna port p of transmitter , and  () represents a complex weight vector used for virtualization of Rx antenna port u of receiver .
· Formula (3) can be understood according to equation (7.5-29) in TR38.901.

Agreement
Regarding the modelling of inter-site gNB-gNB co-channel inter-subband CLI agreed in RAN1#110bis for the case that only large scale fading is modelled and small scale fading is not modelled for gNB-gNB co-channel channel model,  can be modelled as below

wherein,
·  is the number of Tx antenna ports of BS , and  is the number of Rx antenna ports of BS .

Agreement
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,
· For , it is up to companies to report other values of  and the corresponding applicable conditions.

Agreement
For inter-site gNB-gNB adjacent-channel CLI modeling, reuse similar method as inter-site gNB-gNB co-channel inter-subband CLI modeling with gNB ACLR for TX leakage and gNB ACS for Receiver impairment.
· For SLS in RAN1, if only large scale fading is modelled and small scale fading is not modelled for inter-site gNB-gNB adjacent-channel channel model, the power of inter-site gNB-gNB adjacent-channel CLI experienced by the victim gNB on each receiver chain at one UL RB can be modelled as
 
·  is the power of inter-site gNB-gNB adjacent-channel CLI from gNB  to gNB  on each receiver chain at one UL RB (linear value)
·  is DL transmission power of gNB  across all transmit chains over all DL RBs (linear value). 
· is the coupling loss between gNB  and gNB  (linear value), accounting for beamforming at the aggressor gNB and victim gNB.
·  is the total number of RBs of the channel bandwidth (e.g., 100MHz for FR1) of the aggressor gNB
· Note:   (i.e., gNB ACLR) and  (i.e., gNB ACS) are in linear scale. With this assumption, in absence of further RAN4 inputs, gNB ACLR and gNB ACS in current specification are used for both inter-site gNB-gNB co-channel inter-subband CLI modeling and inter-site gNB-gNB adjacent-channel CLI modeling. The values of  and  used in inter-site gNB-gNB co-channel and adjacent-channel CLI modeling can be revisited based on further RAN4 inputs.
· Note: This model is not applicable to the RBs in the guard band between the two adjacent channels.
Agreement
RAN1 agrees link-level simulations (LLS) may be performed for various purposes related to SBFD performance and feasibility in both FR1 and FR2, interested companies may perform LLS at least for the following purpose:
· To evaluate coverage performance
· Option 1: Take link level evaluation methodology in TR 38.830 (i.e., LLS + Link budget analysis) as starting point to evaluate the coverage performance (e.g., MPL, MCL, MIL) for SBFD considering inter-gNB/sector interference and self interference. 
· Other options (e.g. SLS as a tool to obtain the coverage metric) are not precluded 
· Details on LLS including but not limited to impact of different BS antennas to channel reciprocity / BF
· FFS: 
· To evaluate advanced receivers and realistic demodulation performance
· To evaluate UE-UE CLI mitigation performance 
· To evaluate gNB-gNB CLI mitigation performance
· To evaluate feasibility and performance of self-IC accounting for realistic non-linearities in the gNB transmit and receive chains 
Details on LLS including but not limited to impact of different BS antennas to channel reciprocity / BF
Agreement
UE clustering distribution is also applied for SBFD Deployment Case 4 as baseline. Down-select from the following two options in RAN1#112:
· Option 1. Cluster centers for each operator are independently dropped. 
· Option 2. Cluster centers for operator A are dropped. The cluster centers are used for operator B.
· FFS: grid shift case 

In this contribution, we provide our considerations on evaluation on NR duplex evolution.
2. Discussion
2.1 Simulation assumptions
For link-level simulations (LLS) for various purposes related to SBFD performance and feasibility in both FR1 and FR2, in terms of chair notes of RAN1#111[1], we have the following agreement.
	Agreement
RAN1 agrees link-level simulations (LLS) may be performed for various purposes related to SBFD performance and feasibility in both FR1 and FR2, interested companies may perform LLS at least for the following purpose:
· To evaluate coverage performance
· Option 1: Take link level evaluation methodology in TR 38.830 (i.e., LLS + Link budget analysis) as starting point to evaluate the coverage performance (e.g., MPL, MCL, MIL) for SBFD considering inter-gNB/sector interference and self interference. 
· Other options (e.g. SLS as a tool to obtain the coverage metric) are not precluded 
· Details on LLS including but not limited to impact of different BS antennas to channel reciprocity / BF
· FFS: 
· To evaluate advanced receivers and realistic demodulation performance
· To evaluate UE-UE CLI mitigation performance 
· To evaluate gNB-gNB CLI mitigation performance
· To evaluate feasibility and performance of self-IC accounting for realistic non-linearities in the gNB transmit and receive chains 
Details on LLS including but not limited to impact of different BS antennas to channel reciprocity / BF


In order to reduce simulation overhead/efforts, we suggest considering above FFF items with low priority or removing these FFS items. Furthermore, so many simulation scenarios and SBFD configurations need be treated.
Proposal 1: For link-level simulations (LLS) for various purposes related to SBFD performance and feasibility in both FR1 and FR2, below FFS items is considered with low priority or is removed.
· FFS: 
· To evaluate advanced receivers and realistic demodulation performance
· To evaluate UE-UE CLI mitigation performance 
· To evaluate gNB-gNB CLI mitigation performance
· To evaluate feasibility and performance of self-IC accounting for realistic non-linearities in the gNB transmit and receive chains 
For UE clustering distribution is also applied for SBFD Deployment Case 4, in terms of chair notes of RAN1#111[1], we have the following agreement.
	Agreement
UE clustering distribution is also applied for SBFD Deployment Case 4 as baseline. Down-select from the following two options in RAN1#112:
· Option 1. Cluster centers for each operator are independently dropped. 
· Option 2. Cluster centers for operator A are dropped. The cluster centers are used for operator B.
· FFS: grid shift case 



In order to reflect real scenario, we prefer option 1 that Cluster centres for each operator aren’t dependently dropped.

Proposal 2: For UE clustering distribution is also applied for SBFD Deployment Case 4, Cluster centers for each operator are independently dropped.


Conclusion
In this contribution, we discuss about evaluation on NR duplex evolution with the following proposal.
Proposal 1: For link-level simulations (LLS) for various purposes related to SBFD performance and feasibility in both FR1 and FR2, below FFS items is considered with low priority or is removed.
· FFS: 
· To evaluate advanced receivers and realistic demodulation performance
· To evaluate UE-UE CLI mitigation performance 
· To evaluate gNB-gNB CLI mitigation performance
· To evaluate feasibility and performance of self-IC accounting for realistic non-linearities in the gNB transmit and receive chains 

Proposal 2: For UE clustering distribution is also applied for SBFD Deployment Case 4, Cluster centers for each operator are independently dropped.
3. Reference
[1]. Chairman’s Notes, RAN1#111, final, November 14th – 18th, 2022
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