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Introduction
In RAN#94e meeting, the work item [RP-221352] on study on evolution of NR duplex operation was approved as one of Rel-18 RAN1 package. During last RAN4 meeting, we have lot reached lots of consensus on adjacent co-existence in [5] . In this contribution, we want to share further considerations on the simulation assumptions and initial simulation results for some cases. 
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2.1. Coexistence scenario in adjacent channel case
Issue 1-1-2 Co-channel inter-site inter-subband interference
Agreement GTW session:
· Include co-channel inter-site inter-subband interference into RAN4 simulation
· BS ACLR/ACS as starting point for simulation purpose only 
· FFS on UE side
In the last RAN4 meeting, for UE emission assumptions for co-channel inter-subband, UE TX aggressor toward co-channel victim was agreed to use in-band emission model for both FR1 and FR2-1 as in [6], however how to implement this IBE model into RAN4 static system level simulation should be still further discussed especially for EVM factors in the formula. Basically we need to obtain the SINR firstly at the receiver and transform to the CQI or the corresponding MCS (e.g. EESM_SINR function), then -EVM corresponding to each modulation order could be considered for each link.
Proposal 1: for EVM requirement in the IBE mode, propose to consider it based on the following approach:
the received SINR->CQI-> MCS->Modulation order; 

Issue 1-3-1 Pathloss model
The LOS probability for gNB to gNB, we still prefer to use the legacy approach option 1 as used in Rel-16 CLI.
· Agreements:
· For LoS probability for gNB-gNB case:
· Option 1: Reuse the same model as in TR 38.828 with h_UT equals to 25m;
· Option 2: If the 2D distance between two Macro gNBs are less than or equal to the ISD (200m for Dense Urban, and 500m for Urban Macro), set the LOS probability to X; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.803.
· X = [0.75]
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.803.
Proposal 2: propose to use the option 2 for gNB to gNB LOS probability to align with RAN1 agreement.

Issue 1-4-1 gNB antenna model
· Agreements:
· For SBFD antenna configuration 1 and 2 (See Note below):
· Consider both SBFD configuration 1 and 2 as starting point;
· FFS if we can decide to downscale to pick one of the above configurations.
Note: 
· SBFD antenna configuration 1: The total number of antenna elements of the antenna array for SBFD is the same as the total number of antenna elements of the antenna array for legacy TDD. 
· SBFD antenna configuration 2: The total number of antenna elements of the antenna array for SBFD is two times of the total number of antenna elements of the antenna array for legacy TDD. 
· FFS the antenna configuration for FR1 Indoor BS
· One candidate Indoor BS configuration for FR1: For legacy TDD: (1,1,4,4,2) and (0.5,0.5) λ; For SBFD antenna config-1: (1,1,2,4,2) (dH,dV)=(0.5,0.5)λ; For SBFD antenna config-2: (1,1,4,4,2) (dH,dV)=(0.5,0.5)λ.
Regarding the proposals for down selection between SBFD configuration 1 and SBFD configuration 2, indeed this assumption should be more related with channel reciprocity between Tx chain and Rx chains in RAN1 from our understanding. However from RAN4 coexistence perspective, coexistence scenario is indeed slightly different between two different configurations, therefore we are fine to double check its coexistence performance.
Proposal 3: support the conduct the coexistence study for both SBFD antenna configuration 1 and configuration 2;


Issue 1-6-1 UE dropping methods in simulation
· Agreements: FFS following UE dropping method options
· Option 1: Both evenly random dropping and cluster-based method considered in Urban Macro scenario;
· Option 2: Only evenly random dropping considered in Urban Macro scenario
· Consider cluster-based method in a dedicate scenario, [Urban Hotspot] scenario, than Urban Macro scenario;
To simplify the simulation work and facilitate the SBFD coexistence study, we prefer to go with option 2 which is more aligned with the legacy approach which could also speed up the further coexistence evaluation. 
Proposal 4: support the option 2 for UE dropping method in the simulation.

Issue 1-6-2 Cluster-based UE dropping methodology
· Agreement: FFS the details of the cluster-based UE dropping methodology.

Note: The table below captured some options from meeting discussion, it is attached for information only.
	parameters
	Candidate values

	Cluster number per macro
	Option 1-1: One
Option 1-2: Multiple

	Cluster area
	Option 2-1: 120*50 rectangular area
Option 2-2: circular area

	Indoor UE height
	hUT=3(nfl-1)+1.5 the same as previous assumption
nfl~uniform(1,Nfl) where Nfl = FFS
· Option 3-1: Nfl = 8;
· Option 3-2: TBA

	UE distribution
	Option 4-1: UEs dropped within the cluster are indoor and UEs dropped outside the cluster are outdoor.
Option 4-2: TBA

	Distance between cluster centre and Uma site
	Option 5-1: randomly with distance >100m
Option 5-2: randomly placed in the network
Option 5-3: Consider the hexagonal grid of one of the two operators as the reference when dropping the cluster. The minimum distance between macro TRP to cluster centre should be respected also for TRPs belonging to the other operator. 
Option 5-4: TBA

	others
	Option 6-1: The percentage of the UEs inside the cluster is achieved over the entire network and not in each individual macro cell area.
Option 6-2: TBA



Proposal 5: support the following proposals to align with RAN1 agreement
	parameters
	Candidate values

	Cluster number per macro
	Option 1-2: Multiple [limited to 2]

	Cluster area
	Option 2-2: circular area [Similar as Small cell deployment]

	Indoor UE height
	    1.5m to align with RAN1

	UE distribution
	Option 4-1: UEs dropped within the cluster are indoor and UEs dropped outside the cluster are outdoor.

	Distance between cluster centre and Uma site
	Option 5-3: Consider the hexagonal grid of one of the two operators as the reference when dropping the cluster. The minimum distance between macro TRP to cluster centre should be respected also for TRPs belonging to the other operator. 




Agreement
When UE clustering distribution is used, 
· consider the UEs in the same cluster are in the same building
· For Alt-2 (M=20, X=2), consider the UEs in different clusters are in different buildings

Agreement
For UE clustering distribution of Urban Macro and Dense Urban Macro layer, 
· R =[25] m, Dmacro-to-cluster = 35m+R, Dinter-cluster = 2R m. 
Note: the UE cluster is totally confined within the macro cell geographical area (i.e. a cluster cannot be partially overlap with adjacent cell area).
For calibration purposes, assume clustering with R=25


Agreement:
For UE clustering distribution of Urban Macro and Dense Urban Macro layer, 
· M=10 users per macro TRP (per direction)
· If each UE is either assigned UL traffic or DL traffic (i.e., option 1 of traffic model), there are 2M users per macro TRP, wherein, M UEs are assigned with UL traffic, and the other M UEs are assigned with DL traffic.
· If each UE is assigned both UL traffic and DL traffic (i.e., option 2 of traffic model), there are M users per macro TRP.
Agreement:
For UE clustering distribution of Urban Macro and Dense Urban Macro layer, take Alt-2 as baseline and Alt-3 as optional.
	
	M
	X
	Indoor UE height (m)

	Alt-2
	20
	2
	1.5

	Alt-3
	10
	1
	1.5




Issue 1-8-1 gNB ACLR model
· Agreements: For ACLR scaling among different RBs for adjacent channel Tx leakage of gNB
· Agree on frequency flat ACLR for FR1 gNB.
· FFS ACLR model for FR2 gNB:
· FFS whether the flat ACLR apply to the leakage from the adjacent subband through the adjacent channel; or if scaling should be considered for the ACLR in adjacent channel compared to adjacent subband.
Regarding the FFS point, from our understanding, both scaling factor and flat ACLR model should be considered if the channel bandwidth between aggressor and victim is asymmetric regardless of FR1 and FR2.
Proposal 6: both scaling factor and flat ACLR model should be considered for FR1 and FR2 if the channel bandwidth between aggressor and victim is asymmetric.
2.3. Simulation assumptions for full duplex coexistence study
Based on the agreed simulation assumptions and further proposals in this contribution, some initial simulation results for FR1 are provided as following and more evaluation results would be provided later.
Table 1. initial simulation results for FR1 SBFD coexistence study [to be updated]
	Scenario
	DL ACIR Offset [dB] 
	-5
	-4
	-3
	-2
	-1
	0

	FR1 Urban macro to Urban macro
	Throughput lost at Average
	0.4215 
	0.5270 
	0.6207 
	0.7155 
	0.8514 
	1.0041 

	
	Throughput lost at 5%-tile
	1.8495 
	1.8496 
	2.1042 
	2.1043 
	2.2440 
	2.3318 

	FR1 Indoor to indoor
	Throughput lost at Average
	0.2366 
	0.2933 
	0.3641 
	0.4510 
	0.5560 
	0.6835 

	
	Throughput lost at 5%-tile
	0.0041 
	0.0052 
	0.0065 
	0.0082 
	0.0104 
	0.0130 

	NOTE: Baseline ACIR is assumed as 32.73dB with BS DL ACLR 45dB and UE ACS 33dBc. 


Observation 1: for FR1 SBFD BS following the existing FR1 RF requirements, the interference from SBFD BS to the legacy NR BS in DL slot is quite limited and meet the 5% throughput loss. 
More simulation results would be provided later.
Table 2. initial simulation results for FR2 SBFD coexistence study [to be added]
	Scenario
	ACIR Offset
	-5
	-4
	-3
	-2
	-1
	0

	FR2 Urban macro to Urban macro
	Throughput lost at Average
	
	
	
	
	
	

	
	Throughput lost at 5%-tile
	
	
	
	
	
	

	FR2 Indoor to indoor
	Throughput lost at Average
	
	
	
	
	
	

	
	Throughput lost at 5%-tile
	
	
	
	
	
	

	NOTE: Baseline ACIR is assumed as dB with BS DL ACLR 28dB and UE ACS 23dBc. 



Conclusions
In this contribution, we want to share some further views and initial simulation results on the coexistence of full duplex BS in the adjacent channel scenario and proposals are made as following:
Proposal 1: for EVM requirement in the IBE mode, propose to consider it based on the following approach:
the received SINR->CQI-> MCS->Modulation order; 
Proposal 2: propose to use the option 2 for gNB to gNB LOS probability to align with RAN1 agreement.
Proposal 3: support the conduct the coexistence study for both SBFD antenna configuration 1 and configuration 2;
Proposal 4: support the option 2 for UE dropping method in the simulation.
Proposal 5: support the following proposals to align with RAN1 agreement
	parameters
	Candidate values

	Cluster number per macro
	Option 1-2: Multiple [limited to 2]

	Cluster area
	Option 2-2: circular area [Similar as Small cell deployment]

	Indoor UE height
	    1.5m to align with RAN1

	UE distribution
	Option 4-1: UEs dropped within the cluster are indoor and UEs dropped outside the cluster are outdoor.

	Distance between cluster centre and Uma site
	Option 5-3: Consider the hexagonal grid of one of the two operators as the reference when dropping the cluster. The minimum distance between macro TRP to cluster centre should be respected also for TRPs belonging to the other operator. 



Proposal 6: both scaling factor and flat ACLR model should be considered for FR1 and FR2 if the channel bandwidth between aggressor and victim is asymmetric.
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