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Introduction
In the last meeting, the adjacent channel co-existence scenarios and detailed simulation assumptions were further discussed. The agreements and way-forwards for adjacent channel co-existence simulation of non-overlapping subband full duplex (SBFD) were captured in [1]. In this contribution, we provide our initial simulation results for adjacent channel co-existence evaluation.
Discussion
In this contribution, we only considered the scenarios for SBFD co-existence study with high priority, as shown in Table 1. The Urban Macro scenario is agreed as baseline scenario for SBFD co-existence study with high priority.
Table 1: Scenarios for SBFD co-existence study
	FR
	Scenario No.
	Deployment Scenario1
(Aggressor -> Victim)
	Priority

	FR1
(4GHz)
	1
	Urban Macro -> Urban Macro
	High

	FR2
(30GHz)
	3
	Urban Macro -> Urban Macro
	High


The aggressor and victim combinations are listed in Table 2 below.
Table 2: Victim, aggressor and aggressor baseline for SBFD co-ex study
	[bookmark: _Hlk116595161]Victim
	Aggressor
	Figures
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	

Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	

Case 2
	
	High

	SBFD (DUD)
	NR TDD DL
	

Case 7
	No system in adjacent channel
	High

	SBFD(DU)
	
	

Case 8
	
	High


The detailed simulation assumptions for FR1 and FR2 Urban Macro scenarios were given in the Annex. The grid shift assumption is 100% for all the cases of the urban macro deployments. Both SBFD antenna configuration 1 and configuration 2 are considered in the SLS.
The simulation results for SINR and throughput distributions are given for Case 1,2,7,8 for FR1 and FR2 as in Section 2.1~2.4.
Case 1
FR1
SBFD antenna configuration 1
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	1.35
	26.09
	0.59
	4.00

	ACI
	1.35
	26.09
	0.59
	4.01

	Gain (acl-baseline)/basline
	0.01%
	0.01%
	0.03%
	0.34%
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SBFD antenna configuration 2
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	0.63 
	25.43 
	0.57 
	3.40 

	ACI
	0.63 
	25.43 
	0.57 
	3.41 

	Gain (acl-baseline)/basline
	0.01%
	0.00%
	0.00%
	0.23%
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FR2
SBFD antenna configuration 1
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	0.73 
	21.93 
	0.58 
	3.28 

	ACI
	0.73 
	21.95 
	0.58 
	3.31 

	Gain (acl-baseline)/basline
	0.40%
	0.07%
	0.01%
	1.00%
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SBFD antenna configuration 2
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-6.83 
	23.60 
	0.31 
	3.44 

	ACI
	-6.82 
	23.66 
	0.31 
	3.44 

	Gain (acl-baseline)/basline
	-0.02%
	0.25%
	0.00%
	0.01%
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Case 2
FR1
SBFD antenna configuration 1
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-0.83 
	24.89 
	0.31 
	3.55 

	ACI
	-0.83 
	24.89 
	0.31 
	3.55 

	Gain (acl-baseline)/basline
	-0.01%
	0.03%
	0.00%
	0.01%
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SBFD antenna configuration 2
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	0.29 
	23.47 
	0.60 
	3.45 

	ACI
	0.29 
	23.47 
	0.60 
	3.45 

	Gain (acl-baseline)/basline
	0.00%
	0.00%
	0.00%
	0.00%
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FR2
SBFD antenna configuration 1
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-0.60 
	21.44 
	0.53 
	3.19 

	ACI
	-0.60 
	21.51 
	0.53 
	3.19 

	Gain (acl-baseline)/basline
	-0.04%
	0.30%
	0.08%
	0.07%
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SBFD antenna configuration 2
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-2.52 
	21.87 
	0.38 
	3.44 

	ACI
	-2.52 
	21.87 
	0.38 
	3.44 

	Gain (acl-baseline)/basline
	0.00%
	0.00%
	0.00%
	0.00%
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Case 7
FR1
SBFD antenna configuration 1
DL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	0.00 
	24.84 
	0.53 
	3.73 

	ACI
	0.00 
	24.74 
	0.53 
	3.73 

	Gain (acl-baseline)/basline
	0.44%
	-0.40%
	-0.02%
	-0.01%
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UL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-5.41 
	11.38 
	0.20 
	1.55 

	ACI
	-5.48 
	11.14 
	0.20 
	1.53 

	Gain (acl-baseline)/basline
	1.22%
	-2.05%
	-0.92%
	-1.73%
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SBFD antenna configuration 2
DL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-0.50 
	24.81 
	0.38 
	3.64 

	ACI
	-0.50 
	24.77 
	0.38 
	3.64 

	Gain (acl-baseline)/basline
	0.06%
	-0.13%
	-0.01%
	-0.04%
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UL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-2.49 
	11.21 
	0.32 
	1.54 

	ACI
	-2.49 
	11.07 
	0.32 
	1.52 

	Gain (acl-baseline)/basline
	0.15%
	-1.20%
	0.12%
	-1.21%
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FR2
SBFD antenna configuration 1
DL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-3.27 
	22.44 
	0.41 
	3.54 

	ACI
	-3.28 
	22.11 
	0.41 
	3.53 

	Gain (acl-baseline)/basline
	0.34%
	-1.48%
	0.00%
	-0.33%
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UL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-1.86 
	12.25 
	0.30 
	1.67 

	ACI
	-1.87 
	12.25 
	0.30 
	1.66 

	Gain (acl-baseline)/basline
	0.86%
	-0.04%
	0.00%
	-0.33%



	[image: ]
	[image: ]



SBFD antenna configuration 2
DL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-3.05 
	23.87 
	0.33 
	3.55 

	ACI
	-3.12 
	23.76 
	0.34 
	3.53 

	Gain (acl-baseline)/basline
	2.55%
	-0.46%
	3.74%
	-0.48%
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UL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-1.23 
	12.28 
	0.42 
	1.67 

	ACI
	-1.23 
	12.27 
	0.42 
	1.67 

	Gain (acl-baseline)/basline
	0.00%
	-0.10%
	-0.02%
	-0.01%
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Case 8
FR1
SBFD antenna configuration 1
DL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-0.79 
	24.51 
	0.57 
	3.42 

	ACI
	-0.79 
	24.37 
	0.57 
	3.42 

	Gain (acl-baseline)/basline
	0.83%
	-0.60%
	-0.01%
	0.00%
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UL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-3.04 
	11.59 
	0.26 
	1.58 

	ACI
	-3.06 
	11.35 
	0.26 
	1.55 

	Gain (acl-baseline)/basline
	0.53%
	-2.03%
	-0.77%
	-1.80%
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SBFD antenna configuration 2
DL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	1.86 
	24.84 
	0.47 
	3.57 

	ACI
	1.81 
	24.83 
	0.47 
	3.57 

	Gain (acl-baseline)/basline
	-2.39%
	-0.03%
	-0.01%
	-0.09%
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UL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-2.70 
	11.94 
	0.32 
	1.62 

	ACI
	-2.71 
	11.74 
	0.32 
	1.60 

	Gain (acl-baseline)/basline
	0.13%
	-1.72%
	-0.32%
	-1.61%
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FR2
SBFD antenna configuration 1
DL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-3.63 
	22.94 
	0.23 
	3.72 

	ACI
	-3.65 
	22.87 
	0.23 
	3.72 

	Gain (acl-baseline)/basline
	0.81%
	-0.32%
	-0.27%
	0.01%
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UL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-4.78 
	12.24 
	0.20 
	1.67 

	ACI
	-4.78 
	12.25 
	0.20 
	1.67 

	Gain (acl-baseline)/basline
	0.01%
	0.05%
	0.00%
	0.06%
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SBFD antenna configuration 2
DL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-0.60 
	23.95 
	0.43 
	3.59 

	ACI
	-0.74 
	23.92 
	0.43 
	3.59 

	Gain (acl-baseline)/basline
	24.31%
	-0.13%
	-1.04%
	0.00%
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UL
	
	5% SINR
	50% SINR
	5% thr (Bps/Hz)
	50% thr (Bps/Hz)

	Baseline
	-2.28 
	12.25 
	0.33 
	1.66 

	ACI
	-2.28 
	12.26 
	0.33 
	1.66 

	Gain (acl-baseline)/basline
	0.00%
	0.12%
	0.00%
	0.02%
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 Conclusion
This contribution provides initial simulation results of SINR and throughput distributions for adjacent channel co-existence in FR1 and FR2, considering Urban Macro scenario as high priority. The following observations are made:
For Urban Macro scenario
· SBFD (DUD/DU) Aggressor->NR TDD DL Victim, the throughput losses are within 5%, which shows these two systems can co-exist;
· NR TDD DL Aggressor -> SBFD (DUD/DU) Victim, the throughput losses are within 5%, which shows these two systems can co-exist;
References
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Annex
FR1
Table A.1: Network layout for urban macro in FR1
	Layout
	Single layer with 19 hexagonal cell with wrap around

	Inter-BS distance
	500 m

	Carrier frequency
	4 GHz

	Path-loss model
	-	Macro(Aggressor) → Macro(Victim):
	-	Macro-to-UE: UMa see TR 38.803
	-	Macro-to-Macro: UMa (h_UE = 25 m) see TR 38.803

For LoS probability for Macro-to-Macro case:
· Option 1: Reuse the same model as in TR 38.828 with h_UT equals to 25m;
	-	UE-to-UE: Outdoor UE – Outdoor UE see TR 36.828
		+ penetration loss see TR 38.803

	BS Tx power
	For legacy TDD: 49 dBm

For SBFD antenna configuration 1: 46 dBm
For SBFD antenna configuration 2: 49 dBm

	UE Tx power
	23 dBm

	BS antenna configurations
	[bookmark: _Hlk117867044]For legacy TDD: (Mg,Ng,M,N,P)=(1,1,8,8,2) (dH,dV)=(0.5,0.8)λ

For SBFD antenna configuration 1: (Mg,Ng,M,N,P)= (1,1,4,8,2) (dH,dV)=(0.5,0.8)λ
For SBFD antenna configuration 1: (Mg,Ng,M,N,P)= (1,1,8,8,2) (dH,dV)=(0.5,0.8)λ


	BS antenna height
	25 m

	BS antenna element gain + connector loss
	5 dBi (assuming antenna 1.8dB loss)

	BS receiver noise figure
	5 dB

	UE antenna configuration
	(Mg,Ng,M,N,P)=(1,1,1,1,2)，Omni

	UE antenna height
	hUT=3(nfl-1)+1.5
nfl for outdoor UEs: 1
nfl for indoor UEs: nfl~uniform(1,Nfl) where Nfl = 1


	UE antenna gain
	0 dBi

	UE receiver noise figure
	9 dB

	UE number per TRP
	For legacy TDD: 1 user
For SBFD with {DU}: 2 users
For SBFD with {DUD}: 3 users

	UE distribution
	20% indoor and 80% outdoor

	O2I penetration loss models
	Low loss model – 80%
High-loss model – 20%

	Channel bandwidth
	100 MHz

	SCS
	30kHz

	Scheduled channel bandwidth per UE (DL)
	For legacy TDD: 100 MHz, 273PRB

For SBFD {DUD}: 40MHz + 40MHz
< ND, NU, NG > = <105, 53, 5>
For SBFD {DU}: 80MHz
< ND, NU, NG > = <214, 54, 5>

	Scheduled channel bandwidth per UE (UL)
	For legacy TDD: 100 MHz

For SBFD {DUD} and {DU}: 20MHz

	Traffic model
	Full buffer

	DL power control
	NO

	UL power control
	YES

	UE max TX power in dBm
	23 dBm

	UE min TX power in dBm
	-33 dBm (100 MHz CBW)
see TS 38.101-1 [7]

	Handover margin in dB
	3 dB (Same as FR2)

	BS mechanical downtilt angle in degrees
	6 degrees

	Grid shift
	100%

	Minimum UE-UE (2D) distance
	3m



Table A.2: FR1 BS antenna element pattern for Urban Macro scenario
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	


	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	5 dBi (assuming 1.8dB loss)

	Note 1:	Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2:	TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 3:	A 65 degree horizontal element beamwidth was assumed for simulations, even though the physically correct beamwidth would be 130 degrees. The difference in assumption does not substantially impact the simulation results.



Table A.3: ACLR and ACS for FR1
	Parameter
	Assumption/Value

	BS ACLR
	45 dBc

	BS ACS
	46 dBc

	UE ACLR
	30 dBc (only ACLR1 is considered)

	UE ACS
	33 dBc



FR2
[bookmark: _Hlk118644927]Table B.1: Network layout for urban macro in FR2 (30GHz)
	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around

	Inter-site distance
	200 m

	BS antenna height
	25 m

	Path-loss model
	- Macro (Aggressor) – Macro (Victim)
	- Macro-to-Macro: UMa (h_UE = 25 m) see TR 38.803

For LoS probability for Macro-to-Macro case:
· Option 1: Reuse the same model as in TR 38.828 with h_UT equals to 25m;
	- Macro-to-UE(V): Uma + penetration loss see TR 38.803
	- UE-to-UE: UMi (h_BS=1.5 m ~ 22.5 m) 
	  + penetration loss see TR 38.803
· UMi model is not applicable when 2D distance is less than 10m, instead free space model is applicable.


	UE distribution
	100% outdoor

	UE antenna height
	1.5m


	UE number per TRP
	For legacy TDD: 1 user
For SBFD with {DU}: 2 users
For SBFD with {DUD}: 3 users

	Channel bandwidth
	200MHz

	SCS
	120kHz

	[bookmark: _GoBack]Scheduled channel bandwidth per UE (DL)
	For legacy TDD: 200 MHz, PRB = 132 PRBs

For SBFD {DUD}: 80MHz + 80MHz
< ND, NU, NG > = <50, 26, 3>
For SBFD {DU}: 160MHz
< ND, NU, NG > = <103, 26, 3>

	Scheduled channel bandwidth per UE (UL)
	For legacy TDD: 200 MHz

For SBFD {DUD} and {DU}: 40MHz

	Traffic model
	Full buffer

	DL power control
	NO

	UL power control
	YES

	UE max TX power in dBm
	22.4 dBm

	UE min TX power in dBm
	-40dBm

	Handover margin in dB
	3 dB

	BS mechanical downtilt angle in degrees
	10 degrees

	BS Noise figure in dB
	10

	UE Noise figure in dB
	10

	BS TX power
	For legacy TDD: [30] dBm

For SBFD antenna configuration 1: [27] dBm
For SBFD antenna configuration 2: [30] dBm

	BS antenna configuration ((Mg, Ng, M, N, P))
	For legacy TDD: (1, 1, 8, 16, 2) 

For SBFD antenna configuration 1: (1, 1, 4, 16, 2)
For SBFD antenna configuration 2: (1, 1, 8, 16, 2)

(dv, dh) = (0.5λ, 0.5λ)

	UE antenna configuration 
	(Mg, Ng, M, N, P) = (1, 1, 2, 2, 2)
(dv, dh) = (0.5λ, 0.5λ)

	Grid shift
	0%, 100%

	Minimum UE-UE (2D) distance
	3m



Table B.2: FR2 BS antenna modelling for urban macro scenario
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 1.8dB loss)

	Note 1:	Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2:	TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 3:	A 65 degree element beamwidth was assumed for simulations, even though the physically correct beamwidth would be 130 degrees. The difference in assumption does not substantially impact the simulation results.
Note 4:     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. 
Note 5:     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.



Table B.3: FR2 UE antenna element pattern
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	


	Antenna element horizontal radiation pattern (dB)
	



	Combining method for 3D antenna element pattern (dB)
	


	Maximum directional gain of an antenna element GE,max
	3 dBi (assuming 5dBi directivity and 2dB loss)

	UE orientation
	Random orientation in the azimuth domain: uniformly distributed between -90 and 90 degrees Note 3
Fixed elevation: 90 degrees

	Note 1:	Mg = number of antenna panels in elevation, Ng – number of antenna panels in azimuth, M = number of antenna elements/subarrays in elevation, N= number of antenna elements/subarrays in azimuth, P = number of polarizations.
Note 2:	TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note3:	This is done to emulate two panels: the configuration is equivalent to 2 panels with 180 shift in horizontal orientation and UE orientation uniformly distributed in the azimuth domain between -180 and 180 degrees.
Note 4:	A 90 degree element beamwidth was assumed for simulations, even though the physically correct beamwidth would be 130 degrees. The difference in assumption does not substantially impact the simulation




Table B.4: ACLR and ACS for FR2
	Parameter
	Assumption/Value

	BS ACLR
	28 dBc

	BS ACS
	23.5 dBc

	UE ACLR
	23 dBc

	UE ACS
	23 dBc
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