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Introduction
This document contains latest agreements for FS_NR_duplex_evo_Part3 co-ex study assumptions in #106bis-e meeting.
Co-ex study assumptions
Scenarios
The frequency range, deployment scenarios of sub-band full-duplex and legacy TDD, and its associated priority for co-ex study is described in the Table 2.1-1 below.
[Editor’s Note: The Table 2.1-1 refers to the R4-2214378 and R4-2214379.]
Table 2.1-1: Scenarios for SBFD co-ex study
	FR
	Scenario No.
	Deployment Scenario1
(Aggressor -> Victim)
	Priority

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

	
	2
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	3
	Indoor -> Indoor
	Low

	
	4
	UMa-to-UMi
	Note 5

	FR2
(30GHz)
	5
	Urban Macro -> Urban Macro
	High

	
	6
	Urban Hotspot -> Urban Hotspot
	Note 4

	
	7
	Urban Micro -> Urban Micro
	Low

	
	8
	Indoor -> Indoor
	Low

	Note 1: The Urban Macro is agreed as baseline scenario for SBFD co-ex study with high priority in RAN4#104-e, while it does not preclude other scenarios.
Note 2: The Urban Hotspot uses the same assumption as Urban Macro, except that Urban Macro uses random dropping method for UE while Urban Hotspot uses cluster-based dropping method for UE. Both random dropping and cluster-based dropping for calibration.
Note 3: Consider Urban Macro scenario first for calibration purpose.
Note 4: Companies are encouraged to provide simulation results for Urban Hotspot scenario as 2nd priority. [Editor’s Note: Agreement 2.2.1 of R4-2302888]
Note 5: Companies also encouraged to simulate Uma-to-UMi co-existence scenario as 2nd priority. [Editor’s Note: Agreement 2.2.3 of R4-2302888]



The aggressor and victim combination is listed in Table 2.1-2 below.
[Editor’s Note: Table 2.1-2 refers to R4-2302888.]
Table 2.1-2: Victim, aggressor and aggressor baseline for SBFD co-ex study
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DUD)
	[image: ]
Case 1
	NR TDD DL
	High

	
	SBFD (DU)
	[image: ]
Case 2
	NR TDD DL
	High

	NR TDD UL
	SBFD(DUD)
	[image: ]
Case 3
	NR TDD UL
	Low

	
	SBFD (DU)
	[image: ]
Case 4
	NR TDD UL
	Low

	SBFD (DUD)
	NR TDD DL
	[image: ]
Case 5
	No system in adjacent channel
	High

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 6
	
	High

	SBFD(DUD)
	NR TDD UL
	[image: ]
Case 7
	
	Low

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 8
	
	Low

	[bookmark: _Hlk116595161]Note 1: The above combination sets may be down-scaled if some sets are equivalent in SLS study perspective after agreed on other assumptions.
Note 2: For initial calibration phase, only focused on DU configuration with {80M, 20M} for FR1 and {160M, 40M} for FR2.



[Editor’s Note: Issue 1-3 in #106bis-e]
Due to the very limited differences, co-existence simulation should only focus on the DU configuration.
Further state into the TR that final simulation of DU and DUD are very similar, so final ACIR value also applies for DUD configuration.
Simulation cases for SBFD
	Victim
	Aggressor
	Figures: 
Aggressor(left) and Victim(right)
	Aggressor baseline
	Priority

	NR TDD DL
	SBFD (DU)
	[image: ]
Case 1
	NR TDD DL
	High

	NR TDD UL
	SBFD (DU)
	[image: ]
Case 2
	NR TDD UL
	Low

	SBFD (DU)
	NR TDD DL
	[image: ]
Case 3
	No system in adjacent channel
	High

	SBFD(DU)
	NR TDD UL
	[image: ]
Case 4
	
	Low



Simulation assumptions
FR1
Network layout model
Urban Macro
The details on urban macro network layout model are listed in Table 2.2.1.1.1-1.
[Editor’s Note: Table 2.2.1.1.1-1 refers to the R4-2214379, R4-2217466 and TR 38.828.]
Table 2.2.1.1.1-1: Network layout for urban macro in FR1 (4GHz)
	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: 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 38.828.
· X = [0.75]
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.803.
· Option 2: Reuse the same model as in TR 38.828 with h_UT equals to 25m;
· Option 2 as 1st priority and option 1 as 2nd priority [Editor’s Note: Agreement 2.4.3 in R4-2302888]

	-	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 FSPL is applicable.

	BS Tx power
	For legacy TDD: 49dBm/100MHz 1st priority, 53dBm/100MHz 2nd priority. [Editor’s Note: Agreement 2.7.3 of R4-2302888]

For SBFD antenna configuration 1: 46 dBm (if no power boosting)
For SBFD antenna configuration 2: 49dBm/100MHz 1st priority, 53dBm/100MHz 2nd priority. [Editor’s Note: Agreement 2.7.3 of R4-2302888]

Note 1,2,5


	UE Tx power
	23 dBm

	BS antenna configurations
	[Editor’s Note: Issue 1-5-1]
Retain previous agreements as in WF R4-2217466 RAN#104bis-e as below:
· For FR1, using option 1 as baseline assumption, Interested companies can also provide results with option2 
· Option 1: both SBFD and NR TDD gNB re-use TR 38.828 model without considering sub-arrays, detailed antenna configurations based on Section 5.2.1.5 for FR1.
· Option 2: For FR1 use parameters in TR 38.803, Table 5.2.3.2.4-3 with additions for SBFD described in Section 2.4, Table 2.4-1 in R4-2215835.
Baseline:
Reuse TR 38.828 antenna model as in 2.2.1.5
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
Note 1,2,3,4,5

Optional: Extended AAS model in TR 38.803, subclause 5.2.3.2.4.

	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
	Omni

	UE antenna height
	Urban Macro: Reuse TR 38.828 UE dropping assumption
hUT=3(nfl-1)+1.5
nfl for outdoor UEs: 1
nfl for indoor UEs: nfl~uniform(1,Nfl) where Nfl = 1

· The cluster based (Urban Hotspot) parameters are in 2.2.3.9.1

	UE antenna gain
	0 dBi

	UE receiver noise figure
	9 dB

	Note 1:     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 2:     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.
Note 3:	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 4:	TX power is specified per polarization, a single polarization may be simulated under the assumption of polarization match.
Note 5:     Using SBFD antenna configuration 2 for calibration purpose; Both two configurations are recommended for simulation.




Indoor
Details on indoor network layout model are listed in Table 2.2.1.1.2-1.
[Editor’s Note: Table 2.2.1.1.2-1 refers to the R4-2214379, R4-2217466 and TR 38.828.]
Table 2.2.1.1.2-1: Network layout for Indoor scenarios in FR1 (4 GHz)
	Layouts
	Total 12 BSs 
(operator A: 6 BSs & operator B: 6 BSs) 120 m x 50 m

[image: ]

	Carrier frequency
	4G Hz

	BS TX power
	For legacy TDD: [24] dBm

For SBFD antenna configuration 1: [21] dBm
For SBFD antenna configuration 2: [24] dBm
Note 1,2,3

	UE TX power
	23 dBm

	Path-loss model
	- Indoor (Aggressor) → Indoor (Victim)
	- BS-to-BS: InH-office see TR 38.803
	- BS-to-UE: InH-office see TR 38.803
	- UE-to-UE: InH-office see TR 38.803

	BS antenna
	Legacy TDD: (Mg,Ng,M,N,P) =(1,1,4,4,2), = (0.5, 0.5)λ

SBFD antenna configuration 1: (Mg,Ng,M,N,P) =(1,1,2,4,2), = (0.5, 0.5)λ
SBFD antenna configuration 2: (Mg,Ng,M,N,P) =(1,1,4,4,2), = (0.5, 0.5)λ
Note 1,2,3

	BS antenna height:
	3 m

	BS antenna element gain + connector loss
	5 dBi

	UE antenna
	Omni

	UE antenna height
	1.5 m

	Antenna gain of UE
	0 dBi

	Cell selection criteria
	Cell selection is based on RSRP

	BS receiver noise figure
	13 dB

	UE receiver noise figure
	9 dB

	Note 1:     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 2:     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.
Note 3:     Using SBFD antenna configuration 2 for calibration purpose; Both two configurations are recommended for simulation.



Adjacent channel ACLR and ACS
[Editor’s Note: This section refers to R4-2214379, R4-2217466 and TR 38.828.]
Table 2.2.1.2-1: ACLR and ACS for FR1
	Parameter
	Assumption/Value

	BS ACLR
	45 dBc

	BS ACS
	46 dBc
Note: 46 dBc for WA, 41 dBc for MR, 38 dBc for LA.

	UE ACLR
	30 dBc (ACLR1), 43dBc (ACLR2) Note 1, 2

	UE ACS
	33 dBc

	Note 1: Evaluate the UE-UE CLI with ACLR 1 only first, revisit ACLR2 if UE-UE CLI becomes significant.
Note 2: 
For UE ACLR in co-ex study, apply the agreed WF from R4-2302977, which consists of following
· UE ACLR is modelled as 30 dB at max power, and improves 1dB/dB with backoff up to a maximum 10 dB of improvement. So this means at 10 dB backoff the ACLR is 40 dB.
· FR2-1 ACLR mode for SBFD sims: 24 dB based value improved 1 dB/dB for up to 10 dB, similar approach as FR1.



The BS ACLR in FR1 is assumed as frequency flat with some detailed explanation below:
· when aggressor BW is narrower than victim, e.g. SBFD gNB -> legacy TDD gNB
· equivalent ACLR is equal to normal ACLR
· when aggressor BW is wider than victim, e.g. legacy gNB -> SBFD gNB
· total received interference = Ptx – (ACLR + the ratio of aggressor BW to victim BW)
· for example, when aggressor is 100MHz and victim is 20MHz, the equivalent ACLR is 45+10*log10(100/20)=51.9dB
[Editor’s Note: Below refers to agreement 2.6.4 of R4-2302888]
Use flat ACS modelling in simulation for FR1 and FR2 gNB. 
· when aggressor BW is narrower than victim, e.g. SBFD gNB -> legacy TDD gNB
· equivalent ACS is equal to normal ACS 
· when aggressor BW is wider than victim, e.g. legacy gNB -> SBFD gNB
· total received interference = Ptx – (ACS + the ratio of aggressor BW to victim BW)

[bookmark: _Toc21021284]UE distribution
[Editor’s Note: Table 2.2.1.3-1 refers to the R4-2217466 and TR 38.828.]
Table 2.2.1.3-1: UE distribution for FR1
	Scenarios
	UE distribution

	Indoor
(Indoor-to-Indoor)
	100% indoor

	Urban Macro
(Macro-to-Macro)
	· Baseline: 20% indoor and 80% outdoor
· Optional: 80% indoor and 20% outdoor



[bookmark: _Toc21021285]Other simulation parameters
Table 2.2.1.4-1: Other simulation parameters for FR1
	Parameters
	Indoor
	Urban macro

	Channel bandwidth
	100 MHz
	100 MHz

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

For SBFD {DUD}: 40MHz + 40MHz
For SBFD {DU}: 80MHz
Note 1, 2, 3
	For legacy TDD: 100 MHz

For SBFD {DUD}: 40MHz + 40MHz
For SBFD {DU}: 80MHz
Note 1, 2, 3

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

For SBFD {DUD} and {DU}: 20MHz
Note 1, 2, 3
	For legacy TDD: 100 MHz

For SBFD {DUD} and {DU}: 20MHz
Note 1, 2, 3

	SBFD BS PSD
[Editor’s Note: Agreement 2.7.2 of R4-2302888]
	For SBFD power allocation consider constant PSD for transmitted power, which is the same as for legacy TDD. i.e. for FR1 Urban macro, 26dBm/MHz PSD for antenna config 1 and 29dBm/MHz PSD for antenna config 2

	Traffic model
	Full buffer, Note 4, 5
	Full buffer, Note 4, 5

	Inter-BS distance
	20m
	500m

	Minimum BS-UE (2D) distance
	0m
	35m

	Minimum UE-UE (2D) distance
	1m
	3m for UMa
1m when UEs are in cluster as in Urban Hotspot scenario

	DL power control
	NO
	NO

	UL power control
	YES
	YES

	UE max TX power in dBm
	23 dBm
	23 dBm

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

	BS Noise figure in dB
	13 dB
	5  dB

	UE Noise figure in dB
	9 dB
	9 dB

	Handover margin in dB
	3 dB (Same as FR2)
	3 dB (Same as FR2)

	BS mechanical downtilt angle in degrees
	90 degrees
	6 degrees

	Note 1: Above sub-band BW assumption used for simulation not aligned existing RAN4 agreed CHBW sets.
Note 2: Above parameters used for simulation purpose only.
Note 3: Companies are encouraged to provide the assumption they used for simulation (recommended default value: use 5RBs for 100MHz 3kHz SCS in FR1, use 3RBs for 200MHz 120kHz SCS in FR2.)
Note 4: Start with full buffer while other RU is not precluded. Companies are encouraged to provide simulation results while indicating their RU assumption used. If the lower RU other than full buffer is suggested or implemented, the explanation of how this RU or traffic model is implemented in simulation should be provided.
Note 5: Using Full Buffer case for calibration. Further study whether to and how to simulate low RU case.



[bookmark: _Toc21021286]Baseline antenna model (TR 38.828)
[bookmark: _Toc21021287]Urban macro scenario
Table 2.2.1.5.1-1: 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.



[bookmark: _Toc21021288]Indoor scenario
Table 2.2.1.5.2-1: FR1 BS antenna element pattern for Indoor 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



[bookmark: _Toc21021289]UE antenna element pattern
The UE antenna element is assumed to be omnidirectional with 0dBi gain.

FR2
Network layout model
Urban Macro
The details on urban macro network layout model are listed in Table 2.2.2.1.1-1.
[Editor’s Note: Table 2.2.2.1.1-1 refers to the R4-2214379, R4-2217466 and TR 38.828.]
Table 2.2.2.1.1-1: 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
	 TR 38.828 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: 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 38.828.
· X = [0.75]
· For other cases, reuse gNB-to-UE LOS probability equation in TR 38.803
· Option 2: Reuse the same model as in TR 38.828 with h_UT equals to 25m;
· Option 2 as 1st priority and option 1 as 2nd priority [Editor’s Note: Agreement 2.4.3 in R4-2302888]

	- 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.



Urban Micro
Details on urban micro network layout model are listed in Table 2.2.2.1.2-1.
[Editor’s Note: Table 2.2.2.1.2-1 refers to the R4-2217466 and TR 38.828.]
Table 2.2.2.1.2-1: Network layout for urban micro in FR2 (30 GHz)
	Parameters
	Values
	Remark

	Network layout
	Fixed cluster circle within a macro cell.
	Note 1

	Number of micro BSs per macro cell
	3
	3 cluster circles are in a macro cell. 1 cluster circle has 1 micro BS.

	Radius of UE dropping within a micro cell
	< 28.9 m
	

	BS antenna height
	10 m
	 

	Pathloss model
	TR 38.828 model:
Micro (A) – Micro (V) see TR 38.803 [5]
	- Micro-to-Micro: UMi 
	  (h_UE=10 m)
	- Micro-to-Micro UE: 
	  UMi + penetration loss
	- Micro (UE)-to-Micro (UE):
	  UMi (h_BS=1.5 m ~ 22.5 m) 
	  + penetration loss between UEs
· UMi model is not applicable when 2D distance is less than 10m, instead free space model is applicable.
	

	Shadowing correlation
	Between cite: 0.5
	

	Multi operator layout
	Cluster circle is coordinated
	 Note 2

	Minimum distance between micro BSs in different operator
	10 m
	

	Note 1:	Micro BS is randomly dropped on an edge of the cluster circle. All UEs communicate with micro BS, i.e. macro cell is only used for determining position of micro BS. As a layout of macro cell, hexagonal grid, 19 macro sites, 3 sectors per site model with wrap around with ISD = 200 m is assumed.
Note 2:	Macro cell is collocated. Micro BS itself is randomly dropped.



Indoor
Details on indoor network layout model are listed in Table 2.2.2.1.3-1.
[Editor’s Note: Table 2.2.2.1.3-1 refers to the R4-2214379, R4-2217466 and TR 38.828.]
Table 2.2.2.1.3-1: Network layout for Indoor scenarios in FR2 (30 GHz)
	Parameters
	Values
	Remark

	Network layout
	Total 12 BSs 
(operator A: 6 BSs & operator B: 6 BSs) 120 m x 50 m
[image: ]
	

	Inter-site distance
	20 m
	

	BS antenna height
	3 m
	ceiling

	Path-loss model
	TR 38.828 model:
Indoor(Aggressor) → Indoor(Victim)
	- BS-to-BS: InH-office see TR 38.803 [5]
	- BS-to-UE: InH-office see TR 38.803 [5]
	- UE-to-UE: InH-office see TR 38.803 [5]
	

	Shadowing correlation
	N/A
	



[bookmark: _Toc21021295]Adjacent channel ACLR and ACS
Table 2.2.2.2-1: ACLR and ACS for FR2
	Parameter
	Assumption/Value

	BS ACLR
	28 dBc

	BS ACS
	24 dBc

	UE ACLR
	23 dBc (Note 1, 2)

	UE ACS
	23 dBc

	Note 1:  FR2 UE ACLR uses OBW 23 dBc as baseline.
Note 2: 
For UE ACLR in co-ex study, apply the agreed WF from R4-2302977, which consists of following
· UE ACLR is modelled as 30 dB at max power, and improves 1dB/dB with backoff up to a maximum 10 dB of improvement. So this means at 10 dB backoff the ACLR is 40 dB.
· FR2-1 ACLR mode for SBFD sims: 24 dB based value improved 1 dB/dB for up to 10 dB, similar approach as FR1.



The BS ACLR in FR2 is assumed as frequency flat model for calibration.
· when aggressor BW is narrower than victim, e.g. SBFD gNB -> legacy TDD gNB
· equivalent ACLR is equal to normal ACLR
· when aggressor BW is wider than victim, e.g. legacy gNB -> SBFD gNB
· total received interference = Ptx – (ACLR + the ratio of aggressor BW to victim BW)

[Editor’s note: Below refers to Agreement 2.6.4 of R4-2302888]
Use flat ACS modelling in simulation for FR1 and FR2 gNB. 
· when aggressor BW is narrower than victim, e.g. SBFD gNB -> legacy TDD gNB
· equivalent ACS is equal to normal ACS 
· when aggressor BW is wider than victim, e.g. legacy gNB -> SBFD gNB
· total received interference = Ptx – (ACS + the ratio of aggressor BW to victim BW)

UE distribution
[Editor’s Note: Below tables refers to the R4-2217466 and TR 38.828.]
[bookmark: _Toc21021297]Urban Macro (Macro-to-Macro)
Table 2.2.2.3.1-1: UE distribution for Urban Macro case in FR2
	UE location
	Outdoor/indoor
	Outdoor and indoor

	
	Indoor UE ratio
	0%

	
	LOS/NLOS
	LOS and NLOS

	
	UE antenna height
	1.5m [Editor’s Note: Agreement 2.5.2 of R4-2302888]

	UE distribution (horizontal)
	Uniform

	Minimum BS - UE distance (2D)
	35 m



[bookmark: _Toc21021298]Dense Urban (Micro-to-Micro)
Table 2.2.2.3.2-1: UE distribution for Dense Urban case in FR2
	UE location
	Outdoor/indoor
	Outdoor and indoor

	
	Indoor UE ratio
	80 %

	
	50% low loss, 50% high loss
	Low/high Penetration loss ratio

	
	LOS/NLOS
	LOS and NLOS

	
	UE antenna height
	1.5m ~ 22.5m

	UE distribution (horizontal)
	Uniform

	Minimum BS - UE distance (2D)
	3m



[bookmark: _Toc21021299]Indoor-to-Indoor
Table 2.2.2.3.3-1: UE distribution for Indoor cases in FR2
	Scenarios
	UE distribution

	Indoor-to-Indoor
	100% indoor



Other simulation parameters
Table 2.2.2.4-1: Other simulation parameters for FR2
	Parameters
	Indoor
	Urban macro
	Urban micro

	Channel bandwidth
	200MHz
	200MHz
	200MHz

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

For SBFD {DUD}: 80MHz + 80MHz
For SBFD {DU}: 160MHz
Note 1, 2, 3
	For legacy TDD: 200 MHz

For SBFD {DUD}: 80MHz + 80MHz
For SBFD {DU}: 160MHz
Note 1, 2, 3
	For legacy TDD: 200 MHz

For SBFD {DUD}: 80MHz + 80MHz
For SBFD {DU}: 160MHz
Note 1, 2, 3

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

For SBFD {DUD} and {DU}: 40MHz
Note 1, 2, 3
	For legacy TDD: 200 MHz

For SBFD {DUD} and {DU}: 40MHz
Note 1, 2, 3
	For legacy TDD: 200 MHz

For SBFD {DUD} and {DU}: 40MHz
Note 1, 2, 3

	SBFD BS PSD
[Editor’s Note: Agreement 2.7.2 of R4-2302888]
	For SBFD power allocation consider constant PSD for transmitted power, which is the same as for legacy TDD. 

	Traffic model
	Full buffer, Note 4,6
	Full buffer, Note 4,6
	Full buffer, Note 4,6

	Inter-BS distance
	20m
	200m
	10m
Minimum distance between micro BSs in different operator

	Minimum BS-UE (2D) distance
	0m
	35m
	10m

	Minimum UE-UE (2D) distance
	1m
	3m for UMa
1m when UEs are in cluster as in Urban Hotspot scenario
	3m

	DL power control
	NO
	NO
	NO

	UL power control
	YES
	YES
	YES

	UE Peak EIRP in dBm
	22.4 dBm, Note5
	22.4 dBm, Note5
	22.4 dBm, Note5

	UE min TX power in dBm
	-40dBm
	-40dBm
	-40dBm

	BS Noise figure in dB
	10
	10
	10

	UE Noise figure in dB
	10
	10
	10

	Handover margin in dB
	3dB
	3dB
	3dB

	BS mechanical downtilt in degrees
	90 degrees
	6 degrees
	10 degrees [or other value]

	Note 1: Above sub-band BW assumption used for simulation not aligned existing RAN4 agreed CHBW sets.
Note 2: Above parameters used for simulation purpose only.
Note 3: Companies are encouraged to provide the assumption they used for simulation (recommended default value: use 5RBs for 100MHz 3kHz SCS in FR1, use 3RBs for 200MHz 120kHz SCS in FR2.)
Note 4: Start with full buffer while other RU is not precluded. Companies are encouraged to provide simulation results while indicating their RU assumption used. If the lower RU other than full buffer is suggested or implemented, the explanation of how this RU or traffic model is implemented in simulation should be provided.
Note 5: Peak EIRP of 22.4 dBm is the baseline assumption, other higher EIRP is optional and companies could provide simulation results with statement of higher EIRP.
Note 6: Using Full Buffer case for calibration. Further study whether to and how to simulate low RU case.




[bookmark: _Toc21021301]Baseline antenna configuration (TR 38.828)
[bookmark: _Toc21021302]Urban macro scenario
Table 2.2.2.5.1-1: FR2 BS antenna modelling for urban macro scenario (Note 7)
	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)

	BS TX power
[Editor’s note: Agreement 2.7.3 of R4-2302888]
	For legacy TDD: 30dBm/200MHz 1st priority, 40dBm/200MHz optional.

For SBFD antenna configuration 1: 27 dBm (if no power boosting)
For SBFD antenna configuration 2: 30dBm/200MHz 1st priority, 40dBm/200MHz optional.
Note 4,5,6

	(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)
Note 1,2,4,5,6

	(dv, dh)
	(0.5λ, 0.5λ)

	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.
Note 6:     Using SBFD antenna configuration 2 for calibration purpose; Both two configurations are recommended for simulation.
Note 7:  For FR2 antenna configuration
· Baseline: For FR2, reuse the same as in 38.828 Section 5.2.2.5 for FR2
· Optional: Using following parameter values: (90, 90) degree beamwidths, element separation (0.5, 0.5)λ and element peak gain of 5.5 dBi to minimize gain error.



[bookmark: _Toc21021303]Dense urban scenario
Table 2.2.2.5.2-1: FR2 BS antenna element pattern for dense urban 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)

	BS TX power
	For legacy TDD: [30] dBm

For SBFD antenna configuration 1: [27] dBm
For SBFD antenna configuration 2: [30] dBm
Note 4,5,6

	(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)
Note 1,2,4,5,6

	(dv, dh)
	(0.5λ, 0.5λ)

	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.
Note 6:     Using SBFD antenna configuration 2 for calibration purpose; Both two configurations are recommended for simulation.



[bookmark: _Toc21021304]Indoor scenario
Table 2.2.2.5.3-1: FR2 BS antenna element pattern for indoor 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 2dB loss)

	BS TX power
	For legacy TDD: [24] dBm

For SBFD antenna configuration 1: [21] dBm
For SBFD antenna configuration 2: [24] dBm
Note 4,5,6

[Editor’s Note: The Tx power of 24 and 21 with 4x8 elements were derived from [30] dBm with 8x16 elements in Urban Macro configuration.]

	(Mg, Ng, M, N, P) note
	For legacy TDD: (1, 1, 4, 8, 2) 

For SBFD antenna configuration 1: (1, 1, 2, 8, 2)
For SBFD antenna configuration 2: (1, 1, 4, 8, 2)
Note 1,2,4,5,6

	(dv, dh)
	(0.5λ, 0.5λ)

	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 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
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.
Note 6:     Using SBFD antenna configuration 2 for calibration purpose; Both two configurations are recommended for simulation.



[bookmark: _Toc21021305]UE antenna element pattern
Table 2.2.2.5.4-1: 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
	5.5 dBi [Editor’s Note: Agreement 2.5.2 of R4-2302888]

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

	(dv, dh)
	(0.5λ, 0.5λ)

	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



[bookmark: _Toc21021306]Number of UEs assumed
[Editor’s Note: Agreement 2.1.2 of R4-2302888.]
1UE for UL and 1 UE for DL, i.e. for both {DU} and {DUD} SBFD configuration. (Note: Per UE, only one sub-band block activated)

Common assumptions
[bookmark: _Toc21021307]Baseline propagation model (TR 38.828)
The Path loss model is summarized in Table 2.2.3.1-1. Note that the distribution of the shadow fading is log-normal, and its standard deviation for each scenario is given in Table 2.2.3.1-1.
Table 2.2.3.1-1: Path-loss models
	Scenario
	Pathloss [dB], fc is in GHz and d is in meters (6)
	Shadow
fading
std [dB]
	Applicability range,
antenna height
default values 

	UMa LOS
	



	σSF=4.0


 σSF=4.0
	10m < d2D < d'BP 1)

d'BP < d2D <5000m
1.5m ≦ hUT≦ 22.5m
hBS = 25 m


	UMa NLOS
	




	σSF =6
	10 m < d2D < 5 000 m
1.5 m ≦ hUT ≦ 22.5 m
hBS = 25 m
Explanations: see note 3

	UMi - Street Canyon
LOS
	




	σSF=4.0


 σSF=4.0
	10m < d2D < d'BP 1)
d'BP < d2D <5000m
1.5m ≦ hUT≦ 22.5m
hBS = 10 m

	UMi – Street Canyon NLOS
	



	σSF=7.82
	10 m < d2D < 5000m
1.5m ≦ hUT≦ 22.5m
hBS = 10 m
Explanations: see note 4

	InH - Office LOS
	

	σSF=3.0
	1<d3D<100m

	InH - Office NLOS
	



	σSF=8.03
	1<d3D<86m

	Note 1:	d'BP  = 4 h'BS h'UT fc/c, where fc is the centre frequency in Hz, c = 3.0108 m/s is the propagation velocity in free space, and h'BS and h'UT are the effective antenna heights at the BS and the UT, respectively. In UMi scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – 1.0 m, h'UT = hUT–1.0 m, where hBS and hUT are the actual antenna heights, and the effective environment height is assumed to be equal to 1.0 m. In UMa scenario the effective antenna heights h'BS and h'UT are computed as follows: h'BS = hBS – hE, h'UT = hUT – hE, where hBS and hUT  are the actual antenna heights, and the effective environment height hE is a function of the link between a BS and a UT. In the event that the link is determined to be LOS, hE=1m with a probability equal to 1/(1+C(d2D, hUT)) and chosen from a discrete uniform distribution uniform(12,15,…,(hUT-1.5)) otherwise.
Note 2:	The applicable frequency range of the PL formula in this table is 0.8 < fc < fH GHz, where fH = 30 GHz for RMa and fH = 100 GHz for all the other scenarios. It is noted that RMa pathloss model for >7 GHz is validated based on a single measurement campaign conducted at 24 GHz.
Note 3:	UMa NLOS pathloss is from TR36.873 with simplified format and and PLUMa-LOS = Pathloss of UMa LOS outdoor scenario.
Note 4:	PLUMi-LOS = Pathloss of  UMi-Street Canyon LOS outdoor scenario.
Note 5:	Break point distance dBP  = 2π hBS hUT fc/c, where fc is the centre frequency in Hz, c = 3.0  108 m/s is the propagation velocity in free space, and hBS and hUT are the antenna heights at the BS and the UT, respectively.
Note 6:	fc  denotes the center frequency normalized by 1GHz, all distance related values are normalized by 1m, unless it is stated otherwise.



[bookmark: _Toc21021308]LOS model
The Line-Of-Sight (LOS) probabilities are given in Table 2.2.3.2-1.
Table2.2.3.2-1: LOS probability
	Scenario
	LOS probability (distance is in meters)

	UMi – Street canyon
	Outdoor users:



Indoor users:

Use d2D-out in the formula above instead of d2D


	UMa
	Outdoor users:


where


and


Indoor users:
Use d2D-out in the formula above instead of d2D

	Indoor – Open office
	


	Note: 	The LOS probability is derived with assuming antenna heights of 3m for indoor, 10m for UMi, and 25m for Uma



[bookmark: _Toc21021309]O-to-I penetration loss
For Urban Macro scenario, 80% of low-loss model and 20% high-loss model described in Table 2.2.3.3-2 should be used.
The Path loss incorporating O-to-I building penetration loss is modelled as in the following:
	PL = PLb + PLtw + PLin + N(0, σP2)
where PLb is the basic outdoor path loss given in Section 2.2.3.1. PLtw is the building penetration loss through the external wall, PLin is the inside loss dependent on the depth into the building, and σP  is the standard deviation for the penetration loss.
PLtw is characterized as:

	

  is an additional loss is added to the external wall loss to account for non-perpendicular incidence;

, is the penetration loss of material i, example values of which can be found in Table 2.2.3.3-1.

pi is proportion of i-th materials, where ; and
N is the number of materials.
[bookmark: _Ref445048671][bookmark: _Ref445048576]Table 2.2.3.3-1: Material penetration losses
	Material
	Penetration loss [dB]

	Standard multi-pane glass
	

	IRR glass
	

	Concrete
	

	Wood
	

	Note: 	f is in GHz



Table 2.2.3.3-2 gives PLtw, PLin and σP  for two O-to-I penetration loss models. The O-to-I penetration is UT-specifically generated, and is added to the SF realization in the log domain.
[bookmark: _Ref445049023]Table 2.2.3.3-2: O-to-I penetration loss model
	 
	Path loss through external wall:  [dB]
	Indoor loss:  [dB]
	Standard deviation: σP  [dB]

	Low-loss model
	
	0.5d2D-in
	4.4

	High-loss model
	
	0.5d2D-in
	6.5



d2D-in is minimum of two independently generated uniformly distributed variables between 0 and 25 m for RMa, UMa and UMi-Street Canyon. d2D-in shall be UT-specifically generated.
Both low-loss and high-loss models are applicable to UMa and UMi-Street Canyon.
Only the low-loss model is applicable to RMa.
The composition of low and high loss is a simulation parameter that should be determined by the user of the channel models, and is dependent on the use of metal-coated glass in buildings and the deployment scenarios. Such use is expected to differ in different markets and regions of the world and also may increase over years to new regulations and energy saving initiatives. Furthermore, the use of such high-loss glass currently appears to be more predominant in commercial buildings than in residential buildings in some regions of the world.
The pathloss incorporating O-to-I car penetration loss is modelled as in the following:
	PL = PLb + N(μ, σP2)
where PLb is the basic outdoor path loss given in Section 2.2.3.1. μ = 9, and σP = 5. Optionally, for metallized car windows, μ = 20 can be used. The O-to-I car penetration loss models are applicable for at least 0.6-60 GHz.

[bookmark: _Toc21021310]Transmission power control model
[Editor’s Note: This sectoin refers to R4-2214379 and R4-2302888.]
For downlink scenario, no power control scheme is applied.
For uplink scenario, TPC model specified in Section 9.1 TR 36.942 is applied with following parameters.
-	CLx-ile = –SNR_target + UE_max_eirp– ThermalNoise – BS_NoiseFigure - 10*log10(BW) 
-	γ = 1
Where, SNR_target for FR1 and FR2 are 15 dB.

[Editor’s Note: Issue 1-4-2]
FFS and RAN4 target to conclude in May RAN4 meeting
· Option 1:to make sure target SINR is met, update power control scheme considering raising noise floor due to co-site co-sector and co-site inter-sector gNB-gNB interference: 
CLx-ile = –SNR_target + UE_max_eirp– ThermalNoise – BS_NoiseFigure - 10*log10(BW)
Where, for SBFD UL power control, the BS_Noise Figure should consider the noise figure desense introduced by the co-site co-sector self-interference and co-site inter-sector gNB-gNB interference modelling.
· Option 2: using legacy power control scheme

Recommended WF: 
Using option 2 as baseline. Add following statement into final TR.
In simulation, power control scheme is only used to compensate path loss. That’s the reason why final SINR for UL is less than assumed target SINR. But commercial UE UL SINR could meeting target value according to power control scheme in 38.213, 

Coupling-loss definition
[Editor’s Note: This section refers to agreement 2.4.1 of R4-2308888.]
CL is the parameter describing the loss in signal between BS and UE or UE and UE or BS and BS, and is defined as the loss including antenna gains with BF weight measured between antenna connectors.

Noise figure blocking modelling for gNB in simulation
Reuse the same agreements as in feasibility study. 
Otherwise, reusing last meeting agreements. i.e. NF modeling for FR1 WA BS, fixed value for FR1 MR, LA and FR2. 
[This section refers to R4-2302888 and R4-2302883]
· From RAN4 perspective, the following model is provided for simulation purpose: 
· RAN4 can confirm RAN1 can assume ICSBS (in channel selectivity) is given by the value of gNB ACS.
· The noise figure model is provided as below: 


· X-axis: Total received power is the linear sum of all received power, including wanted signal, self-interference, inter-gNB interference and inter-sector interference.
· Y-axis: noise figure
· The values of A, B, C and D: 
· A = -43dBm
· B = -25dBm
· C = 5dB
· D = 14dB
· If the total received power is larger than B: 
· The receiver will be blocked. 

Power boosting consideration for SBFD antenna configuration 1
· Option 1: SBFD antenna configuration 1 with power boost capability to have 3 dB more Tx power, which would result in same power spectral denstiy, i.e. 49 dBm/100MHz for FR1 and 30 dBm/200MHz for FR2, as agreed in R4-2302888.
· Option 2: no power boosting for antenna configuration 1.
Agreements:
Consider both Option 1 and option 2, companies are encouraged to report final simulation results with their choice of above option.

[bookmark: _Toc21021311]Received signal power model
[Editor’s Note: This sections refers to TR 38.828.]
The following model is applied.
	RX_PWR = TX_PWR – Path loss + G_TX + G_RX
where:
RX_PWR is the received power.
TX_PWR is the transmitted power.
G_TX is the transmitter antenna gain (directional array gain).
G_RX is the receiver antenna gain (directional array gain).

[bookmark: _Toc21021312]Evaluation metric
[Editor’s Note: This section refers to R4-2214379, R4-2217466, TR 38.828.]
Follow the TR 38.828’s evaluation criteria to check the 50% and 5% throughput loss compared to the baseline scenario defined. 
Table 2.2.3.6-1: Parameters describing baseline Link Level performance for 5G NR
	Parameter 
	DL 
	UL 
	Notes 

	α, attenuation 
	0.6 
	0.4 
	Represents implementation losses 

	SNIRMIN, dB 
	-10 
	-10 
	Based on QPSK, 1/8 rate (DL) & 1/5 rate (UL) 

	SNIRMAX, dB 
	30 
	22 
	Based on 256QAM 0.93(DL) & 64QAM 0.93 (UL) 



ACIR evaluation criteria
Companies are encouraged to provide following additional results when SBFD as victim:
· Throughput loss for 5% and 50% observation point for the case when TDD interfere TDD using the same parameters as SBFD system.
· Further discuss using above throughput losses in evaluating SBFD as victim.

 Collection of blocking probability
Companies are encouraged to provide following additional results:
· the blocking probability i.e. the probability when total input power is larger than -25dBm at gNB side for WA according to NF modelling.
· Note: this is not mandatory.

Grid shift consideration
[Editor’s Note: This section refers to R4-2217466.]
Grid shift uses 100% as baseline for simulation while other grid shifts less than 100% FFS. 0% is not precluded.
· If other grid shift than 100% is proposed, the definition and implementation of such grid shift should be provided accordingly.
· Other values less than 100% would wait for the feasibility study conclusion of co-site case.
· FFS the minimum implementable grid-shift value to be studied in simulation. It would depend on the definition of the grid shifts, the co-site and/or inter-site gNB-gNB isolation value agreed, etc.

For calibration purpose: using 100% grid shift.

[Editor’s Note: Agreement 2.3.1 of R4-2302888.]
Take 100% grid shift as baseline assumptions, companies are also encouraged to bring evaluation simulations with other values besides 100% grid shift e.g. 10% grid shift as 2nd priority

Network shifting methodology for specific grid shift between 0 and 100
· In cases with grid shift  > 0%, the second operator base stations should be placed according to Option 1-1 	
· Option 1-1: second network is shifting along the line between BS and its closest 100%-grid-shift BS, where the distance from any BS in second network to its second and third closest BS in the first network is the same.



SBFD Co-channel inter-subband interference consideration
SBFD Co-site co-channel inter-subband 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] 

Self-interference and inter-sector interference isolation values 
The same framework as for feasibility study can be applied for co-existence study. 
In co-ex study, use calibration assumptions for self-interference and inter-sector interference which is aligned with feasibility study framework as baseline, and companies can also provide results from other X or Y values they individually preferred.
Baseline:
· For gNB self-interference considering as: Noise floor - 6 dB 
· For co-site inter-subband inter-sector gNB-gNB CLI as: Noise floor + Y dB 
· For medium and local BS: Y = -6dB
· For wide-area BS: Y = -6dB 
· Note 1: this is the sum of all inter-sector gNB-gNB CLI per site.

Agreements for feasibility study are listed as below:
· For co-channel co-site inter-sector CLI, company can report XdB desense (or YdB relative to RX noise floor) in additional to the self-interference in the implementation feasibility study, for which company can report it contains the interference from single or both co-site neighboring sectors.
· There is no necessity to define a criterion in terms of desense on co-channel co-site inter-sector CLI for implementation feasibility study. 

SBFD Inter-site co-channel inter-subband Tx and Rx model
The values in the Table 2.2.3.8.1-1 could be used to model the Tx leakage and Rx impairment/selectivity for inter-site co-channel inter-subband interference.
For the relationship of BS co-channel inter-subband inter-site ACLR/ACS and adjacent channel ACLR/ACS, it is agreed that to use co-channel inter-subband inter-site ACRL/ACS same with adjacent channel ACLR/ACS at gNB side as starting point to check whether current ACLR/ACS is enough to meet 5% throughput loss criteria.
Table 2.2.3.8.1-1: Co-channel inter-subband Tx and Rx model
	Frequency Range
	Item
	Assumptions

	FR1
	BS Tx
	45 dBc

	
	BS Rx
	46 dBc (Note 1)

	
	UE Tx
	IBE-model (Note 2)

	
	UE Rx
	33 dBc (Note 3)

	FR2
	BS Tx
	28 dBc

	
	BS Rx
	24 dBc (Note 1)

	
	UE Tx
	IBE-model (Note 2)

	
	UE Rx
	23 dBc (Note 3)

	Note 1: Use ACS value in existing BS specification for calibration purpose. Further study the possibility of improved receiver impairment performance.
Note 2: Use the same as IBE with 1PRB granularity and assume the LO is in the middle of the channel to allow for correct placement of the image frequency for both FR1 and FR2 as starting point.
Note 3: This value is used for co-existence simulation calibration purpose. Final co-ex study simulation set-up need to be aligned with the conclusion on UE Rx model.



SBFD SINR consideration for simulation
The below figure shows the co-channel interference part that required in the RAN4 adjacent channel co-ex study. All of them are in the SBFD intra-system-interference side.
Figure 2.2.3.8.3-1 The intra-system-interference of SBFD network, using {DUD} config
[image: ]
Where,
	No.
	Interference scenario
	Interference type

	
	Co-sector
SBFD DL -> SBFD UL
	gNB co-chanenl inter-subband self-interference

	
	Co-sector, inter-sector and inter-site
SBFD UL -> SBFD DL
	UE-UE co-channel inter-subband interference

	
	Co-site inter-sector
SBFD DL -> SBFD UL
	gNB-gNB co-site co-channel inter-subband interference

	
	Inter-site
SBFD DL -> SBFD UL
	gNB-gNB inter-site co-channel inter-subband interference

	
	Inter-sector, inter-site
SBFD UL -> SBFD UL
SBFD DL -> SBFD DL
	gNB -> UE or UE -> gNB
adjacent-sector co-channel co-subband interference



For SBFD UL SINR without adjacent channel interference at gNB side:
Wait for the conclusion of how to model co-channel inter-subband co-site inter-sector gNB-gNB CLI
.
For SBFD DL SINR without adjacent channel interference at UE side:
Following equation is for information to help align the simulation

	Where, 
	, the UE-UE co-channel inter-subband interference
	 , the adjacent-sector co-channel co-subband interference
 can be derived from co-channel inter-subband Tx and Rx modelling values

[bookmark: _Toc21021314]Simulation description
[Editor’s Note: This section refers to R4-2214379.]
Adopt following simulation steps, while the victim, aggressor and aggressor baseline are given in Table 2.1-2:
1.	Aggressor and victim network are generated.
- UEs are distributed according to the agreements on UE distribution. (NOTE 1)
2.	UE associations: UEs are associated to base station based on coupling loss.
- Associations are made assuming a single element at both UE and BS.
3.	Once association is done, round robin scheduling is used. BF weights are adjusted to point to the LOS direction between BS-UE. This is done for both victim and aggressor networks.
4.  (NOTE 2)
When legacy TDD system is victim, follow steps 4a:
4a.	Throughput is computed considering ACI from another static TDD system, with the same TDD UL/DL configuration, as baseline aggressor:
- [image: ], where [image: ] is the inter-cell interference and [image: ] is the adjacent channel interference from the baseline aggressor.

When SBFD system is victim, follow steps 4b:
4b.	Throughput is computed in the victim system without considering ACI as below:
- [image: ], where [image: ] is the inter-cell interference.

5.	Throughput is computed considering ACI below:
- [image: ], where [image: ] is the adjacent channel interference. . Throughput shall be reported separately for aligned TDD slots (i.e. legacy slots) and SBFD slots.

NOTE 1: 	UE dropping methods agreements:
· Random dropping in Urban Macro scenario, cluster-based dropping in Urban Hotspot scenario.
· The only difference between Urban Macro and Urban Hotspot is the UE dropping difference.
· Both random dropping and cluster-based dropping for calibration.
· Consider Urban Macro scenario first for calibration purpose.
· The cluster-based dropping method for Urban Hotspot is described in 2.2.3.9.1.

NOTE 2: 	The noise floor of SBFD as {N = noise floor + XdB}, and for the value of X, taking 1dB sensitivity degradation due to self-interference of DL transmission as starting point for system level evaluation and feasibility study.
· Other values lower than 1dB e.g. 0.1dB/0.8dB not precluded pending on the feasibility study 
· Final values used in co-existence evaluation shall be aligned with feasibility analysis conclusion.
Cluster based UE dropping method for Urban Hotspot
The cluster-based dropping methods would use the following assumptions.
	parameters
	Candidate values

	Cluster number per macro
	One for calibration

	Cluster area
	circular area with 25m cluster radius to be aligned with RAN1.

	Indoor UE height
	hUT=3(nfl-1)+1.5 the same as previous assumption
nfl~uniform(1,Nfl) where Nfl = 1 to increase the impact of UE to UE CLI

	UE distribution
	UEs dropped within the cluster are indoor and UEs dropped outside the cluster are outdoor.

	Indoor and outdoor ratio
	80% indoor and 20% outdoor, i.e. 80% into cluster and 20% outside cluster.
Note: For Urban Hotspot scenario, 80% indoor and 20% outdoor as baseline.

	Distance between cluster centre and Uma site
	· minimum distance between two UE cluster centers is 2*25=50m, aligned with RAN1
· minimum distance between macro gNB site to UE cluster center is 35+25=60m, aligned with RAN1
· 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.

	others
	Consider the total number of UEs in the network to achieve the proposed indoor/outdoor UE ratio.

	UE dropping
	Evenly random dropping into the cluster with minimum UE-UE distance limitation.



Template for collecting final simulation results
· Calibration results only be captured as annex (excel files) of this meeting’s WF and there is no observation from the calibration results. besides, calibration results and calibration parameters will not be captured into TR.
· In TR, there could be one set of simulation results for co-existence analysis and impacts on RF requirements
· Kick off the collections of final simulation results after this meeting.
· Detailed scenario number and case number are listed as in below tables.
· following is one example of final template, which needs further discussion in May meeting to make it much clear.
	Deployment scenario number

	Company
	Case number
	Observation point
	Relative ACIR is derived from legacy or baseline assumptions for legacy TDD and SBFD BS and UE.
	TDD-TDD
with relative ACIR Note1
	Choice of optional simulation parameters 

	
	
	
	
	…
	- 4dB
	- 2dB
	Relative ACIR
	+ 2dB
	+ 4dB
	…
	
	

	e.g. FR1 Uma-Uma

	

	

	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	
	
	

	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	
	
	
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	
	
	
	5%
	
	
	
	
	
	
	
	
	

	
	
	
	50%
	
	
	
	
	
	
	
	
	

	Note 1: when SBFD as victim, it’s also suggested to report the TDD system throughput loss for the case when TDD interfere TDD using the same parameters as SBFD system. 

	Explanations: 
· The relative means was derived from the legacy and baseline ACLR ACS assumptions for legacy TDD and SBFD BS and UE;
· The -4/-2/+2/+4 are the offset based on that relative ACIR.
· For TDD DL -> SBFD UL case: The relative and offset ACIR is derived from TDD gNB ACLR and SBFD gNB ACS;
· For TDD DL -> SBFD DL case: The relative and offset ACIR is derived from TDD gNB ACLR and SBFD UE ACS;
· For SBFD -> TDD DL case: The relative ACIR is derived from SBFD gNB ACLR, UE ACLR and legacy TDD UE ACS; The offset ACIR for this case needs FFS.



Umi parameters for FR1 (4GHz or [3.7GHz]) [14]

Conclusion
This document included the up-to-date agreed assumptions with options and priorities for SBFD adjacent channel co-existence study.
Reference
[1] R4-2214378, “WF on adjacent channel co-existence study”, Samsung.
[2] R4-2214379, “WF on simulation assumption for adjacent co-existence study”, CMCC.
[3] R4-2217466, “WF for adjacent channel co-existence evaluation of SBFD operation”, Samsung, CMCC.
[4] TR 38.828
[5] TR 38.921
[6] TS 38.101-1
[7] TS 38.101-2
[bookmark: _GoBack][8] TR 38.803
[9] TR 38.901
[10] TR 36.942
[11] R4-2220246, “WF for adjacent channel co-existence evaluation of SBFD operation”, CMCC, Samsung.
[12] R4-2302888, “WF for SBFD adjacent channel co-existence study”, CMCC
[14] R4-2302883, “WF for Self-interference analysis from BS aspect for SBFD operation”, Samsung
[13] R4-2305921, “WF on SBFD co-existence simulation”, CMCC
[14] R4-2305922, “WF on Uma-Umi scenario simulation parameters”, CableLabs
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