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1. Introduction
At the last RAN4 meeting (RAN4#107 in Incheon) simulation assumptions related to the adjacent carrier coexistence evaluation part of SBFD SI (FS_NR_duplex_evo) was discussed extensively. The outcome from the discussion was collected in a way-forward contribution in [5].
At previous meetings detailed information relevant for the simulation assumptions have been collected in numerous contributions [1, 2, 3, 4]. 
As technical background for the SBFD adjacent carrier coexistence evaluation is essential for the correct conclusion to be made an Annex in TR 38.858 [7] have been created to collect simulation assumptions including relevant models and parameters. To further stimulate discussion on how to include simulation assumptions into the technical report a text proposal was drafted to previous meeting in [6] and feedback received from all participating companies have been included in this version. 
In this contribution a text proposal to TR 38.858, Annex E has been created based on input from previous agreements. The text proposal is attached at the end of this contribution, and it is presented for approval. Feedback from all participating companies is appreciated. 

2. Discussion
The SBFD coexistence evaluation relies on modelling two network deployed in the same geographical area operating at adjacent carriers. The victim impact of DL and UL performance is studied for different deployment scenarios defined by RAN4. The currently defined deployment scenarios to consider ranges from FR1 to FR2-1 including macro, micro and indoor scenarios as listed in Table 2-1. 
Table 2-1: Network deployment scenarios 
	Scenario
	FR
	Aggressor
	Victim
	Priority

	1
	FR1
	Urban Macro
	Urban Macro
	High

	2
	FR1
	Urban Hotspot
	Urban Hotspot
	Low

	3
	FR1
	Indoor
	Indoor
	Low

	4
	FR1
	Urban Macro
	Micro
	Low

	5
	RF1
	Micro
	Micro
	Low

	6
	FR2-1
	Urban Macro
	Urban Macro
	High

	7
	FR2-1
	Urban Hotspot
	Urban Hotspot
	Low

	8
	FR2-1
	Urban Micro
	Urban Micro
	Low

	9
	FR2-1
	Indoor
	Indoor
	Low



The impact is studied both for SBFD and TDD as victim system using different configuration cases. For each case the victim is either DL or UL for TDD and SBFD. Which gives four different cases to study. All cases are listed in Table 2-2.
Table 2-2: Coexistence cases
	Case
	Aggressor
	Victim
	Slot allocation
Aggressor                                        Victim
	Priority

	1
	SBFD
	TDD DL
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	High

	2
	SBFD
	TDD UL
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	Low

	3
	TDD DL
	SBFD
	[image: ]           [image: ]
	High

	4
	TDD UL
	SBFD
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	Low



The coexistence evaluation is based on simulation results produced by an extensive coexistence model build around numerous sub-models (e.g., deployment, antenna, propagation, blocking, BS, UE, etc.) requiring an extensive set of parameter value assumptions. For simplicity the parameter has been divided into following categories:
a. For each deployment scenario and FR, parameter assumptions related to the network deployment.
b. For each deployment scenario and FR, parameter assumptions related to the carrier configuration. 
c. For each BS class (Wide area, Medium Range, Local Area) and FR, parameter values related to BS RF characteristics.
d. For each FR, parameters values related to UE RF characteristics. 
In addition to parameter assumptions and models used for previous coexistence evaluations in RAN4, new aspects unique for SBFD needs to be modelled. For this purpose, new models are defined for power scaling, receiver blocking, UE ACLR versus UE power, etc. The details related to these new modes needs to be captured in TR 38.858. In this contribution a text proposal to TR 38.858, Annex E is provided for discussion with the intention to be approved at the end of the meeting. Since the existence evaluation have started and simulation results have been presented by several companies it is essential to capture the technical background information in TR 38.858. 
The technical information to this text proposal have been collected from agreed documents from previous RAN4 meeting as listed below: 
1. Way-forward contribution from RAN4#106-bis-E meeting in [1].
2. Parameter overview from RAN4#106-bis-E meeting in [2].
3. Way-forward contribution from RAN4#106-bis-E meeting on Macro to Micro simulation parameters in [3].
4. LS to RAN1 [4] agreed at RAN4#106-bis-E meeting.
5. In BS RF chairman notes it’s also agreed to use the blocking model and parameters from LS in [4] for coexistence evaluation. 
6. Description of how to implement BS receiver blocking model in coexistence simulator from way-forward contribution [5] from RAN4#107.













3. Conclusion
In contribution we have collected all essential technical background relevant for the simulation assumptions used for the SBFD adjacent carrier coexistence evaluation. The source for the information is tied to references to agreements at previous RAN4 meetings. 
A text proposal with simulation assumptions to TR 38.858, Annex E have been created. The text proposal includes deployment scenarios, SBFD coexistence evaluation cases, BS and UE RF characteristics, essential models and general description of how the simulation is conducted. 
The text proposal is attached at the end of this contribution, and it is presented for approval.
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[bookmark: _Toc122614354]E.1	RAN4 co-existence simulation scenarios
The coexistence evaluation is conducted considering the different scenarios listed in Table E.1-1. 
Table E.1-1: Network deployment scenarios 
	Scenario
	FR
	Aggressor
	Victim
	Priority

	1
	FR1
	Urban Macro
	Urban Macro
	High

	2
	FR1
	Urban Hotspot
	Urban Hotspot
	Low

	3
	FR1
	Indoor
	Indoor
	Low

	4
	FR1
	Urban Macro
	Micro
	Low

	5
	RF1
	Micro
	Micro
	Low

	6
	FR2-1
	Urban Macro
	Urban Macro
	High

	7
	FR2-1
	Urban Hotspot
	Urban Hotspot
	Low

	8
	FR2-1
	Urban Micro
	Urban Micro
	Low

	9
	FR2-1
	Indoor
	Indoor
	Low



The Urban Hotspot uses the same parameter assumption as Urban Macro, except that Urban Macro uses random dropping method for UE while Urban Hotspot uses cluster-based dropping method for UE.
The coexistence evaluation captures cases where TDD and SBFD is both victim and aggressor network. This to evaluate impact on legacy TDD networks if SBFD is introduced in a neighbouring channel, also to understand impact on SBFD network due to the legacy TDD network, as described in Table E.1-2.     
Table E.1-2: Coexistence cases
	Case
	Aggressor
	Victim
	Slot allocation
Aggressor                                        Victim
	Priority

	1
	SBFD
	TDD DL
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	High

	2
	SBFD
	TDD UL
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	Low

	3
	TDD DL
	SBFD
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	High

	4
	TDD UL
	SBFD
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	Low










E.2	RAN4 co-existence simulation assumptions

[bookmark: _Toc122614356]E.2.1	Deployment
Simulation assumptions related to network layout is captured for FR1 in Table E.2.1-1 and for FR2-1 in Table E.2.1-2.
Table E.2.1-1: FR1 deployment parameters 
	Parameter
	Urban Macro
	Micro
	Indoor

	Layout
	Single layer with 19 hexagonal cells with wrap around.
	Single layer with 19 hexagonal cells with wrap around.
	Total 12 BSs
(Operator A: 6 BSs & Operator B: 6 BSs)
120 x 50 m

	Inter-BS distance
	500 m
	289 m
	20 m

	Grid shift
	Baseline: 100%
2nd priority: Other values, e.g., 10%
	100% as starting point
The victim network (UMi) in the center, the aggressor network (UMa) moved by the grid offset. 100% is relative to the micro ISD.
	N/A

	Carrier frequency
	4 GHz
	4 GHz
	4 GHz

	Path-loss model
	BS-to-UE: UMa see TR 38.803

BS-to-BS: 
1st priority: Reuse the same model as in TR 38.828 with h_UT equals to 25m.
2nd priority: If the 2D distance between two BS are less than or equal to the ISD, set the LOS probability to X; Otherwise, reuse BS-to-UE LOS probability equation in TR 38.828. X = 0.75. For other cases, reuse BS-to-UE LOS probability equation in TR 38.803.

UE-to-UE: UMi (h_BS=1.5m) + penetration loss, see TR 38.803. UMi model is not applicable when 2D distance is less than 10 m, instead FSPL is applicable.
	BS-to-UE: UMi see TR 38.803

BS-to-BS: UMa (h_UE = 10 m) see TR 38.803. For LoS probability for Macro-to-Micro case: Reuse the same model as in TR 38.828 with h_UT = 10 m 

UE-to-UE: Outdoor UE – Outdoor UE see TR 36.828 + penetration loss 
see TR 38.803. UMi model is not applicable when 2D distance is less than 10m, instead free space model is applicable
	BS-to-BS: InH-office
BS-to-UE: InH-office
UE-to-UE: InH-office

As described in TR 38.803, subclause 5.2.2.1


	Site-interference receiver sensitivity degradation
	Baseline: 1 dB (Corresponds to Mco-site=6 dB)
Optional: A reported value  
	Baseline: 1 dB (Corresponds to Mco-site=6 dB)
Optional: A reported value  
	N/A

	BS height
	25 m
	10 m
	3 m

	UE height
	1.5 m
	Use 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
	1.5 m

	UE distribution
	Random dropping
Baseline: 20% indoor and 80% outdoor
Optional: 80% indoor and 20% outdoor
	Uniformly UE distribution in the cell
20% indoor and 80% outdoor
	Cluster-based dropping
100% indoor

	Minimum BS-UE (2D) distance
	35 m

	5 m
	0 m

	Minimum UE-UE (2D) distance
	3 m
1 m when UEs are in cluster

	3 m
	1 m

	DL power control
	No
	No
	No

	UL power control
	Yes
	Yes
	Yes

	Handover margin
	3 dB
	3 dB
	3 dB

	BS mechanical down-tilt angle
	6 degrees
	6 degrees
	90 degrees




Table E.2.1-2: FR2-1 deployment parameters 
	Parameter
	Urban Macro
	Urban Micro
	Indoor

	Layout
	Single layer with 19 hexagonal cells with wrap around.
	Fixed cluster circle within a macro cell. Number of micro BSs per macro cell is 3. Radius of UE dropping within a micro cell is < 28.9 m. Minimum distance between micro BSs in different operator is 10 m. Shadowing correlation is 0.5.
	Total 12 BSs
(Operator A: 6 BSs & Operator B: 6 BSs) 
120 x 50 m

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

	Grid shift
	Baseline: 100%
2nd priority: Other values, e.g., 10%
	N/A
	N/A

	Carrier frequency
	30 GHz
	30 GHz
	30 GHz

	Path-loss model
	BS-to-UE: UMa + penetration loss see TR 38.803

BS-to-BS: 
1st priority: Reuse the same model as in TR 38.828 with h_UT equals to 25m.
2nd priority: If the 2D distance between two BS are less than or equal to the ISD, set the LOS probability to X; Otherwise, reuse BS-to-UE LOS probability equation in TR 38.828. X = 0.75. For other cases, reuse BS-to-UE LOS probability equation in TR 38.803.

UE-to-UE: UMi (h_BS=1.5m) + penetration loss, see TR 38.803. UMi model is not applicable when 2D distance is less than 10 m, instead FSPL is applicable. 
	BS-to-UE: UMi + penetration loss

BS-to-BS: UMi

UE-to-UE: UMi (h_BS=1.5m~22.5m) + penetration loss, see TR 38.803. UMi model is not applicable when 2D distance is less than 10 m, instead FSPL is applicable. 
	BS-to-BS: InH-office
BS-to-UE: InH-office
UE-to-UE: InH-office

As described in TR 38.803, subclause 5.2.2.1


	Site-interference receiver sensitivity degradation
	Baseline: 1 dB (Corresponds to Mco-site=6 dB)
Optional: A reported value  
	Baseline: 1 dB (Corresponds to Mco-site=6 dB)
Optional: A reported value  
	N/A

	BS height
	25 m
	10 m
	3 m

	UE height
	1.5 m 
	1.5 m ≦ hUT ≦ 22.5 m 
	1.5 m

	UE distribution
	Indoor UE ratio:	 0%
Uniform UE distribution

	Indoor UE ratio:	 80 %
50% low loss, 50% high loss	
Uniform UE distribution 
	100% indoor

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

	Minimum UE-UE (2D) distance
	3 m 
1 m when UEs are in cluster
	3 m
	1 m

	DL power control
	No
	No
	No

	UL power control
	Yes
	Yes
	Yes

	Handover margin
	3 dB
	3 dB
	3 dB

	BS mechanical down-tilt angle
	6 degrees
	10 degrees
	90 degrees




E.2.2	Traffic
Assumptions related to network traffic load configuration for FR1 is captured in Table E.2.2-1 and for FR2-1 in Table E.2.2-2.
Table E.2.2-1: FR1 network traffic parameters 
	Parameter
	Urban Macro
	Micro
	Indoor

	Carrier bandwidth
	100 MHz
	100 MHz
	100 MHz

	Scheduled channel bandwidth per UE (DL)
	For legacy TDD: 100 MHz
For SBFD {DU}: 80 MHz
	For legacy TDD: 100 MHz
For SBFD {DU}: 80 MHz
	For legacy TDD: 100 MHz
For SBFD {DU}: 80 MHz

	Scheduled channel bandwidth per UE (UL)
	For legacy TDD: 100 MHz
For SBFD {DU}: 20 MHz
	For legacy TDD: 100 MHz
For SBFD {DU}: 20 MHz
	For legacy TDD: 100 MHz
For SBFD {DU}: 20 MHz

	SBFD BS PSD
	[bookmark: _Hlk126238662]The PSD of SBFD is the same as TDD
	The PSD of SBFD is the same as TDD
	The PSD of SBFD is the same as TDD

	Traffic load
	Full buffer
	Full buffer
	Full buffer



Table E.2.2-2: FR2-1 network traffic parameters 
	Parameter
	Urban Macro
	Urban Micro
	Indoor

	Carrier bandwidth
	200 MHz
	200 MHz
	200 MHz

	Scheduled channel bandwidth per UE (DL)
	For legacy TDD: 200 MHz
For SBFD {DU}: 160 MHz
	For legacy TDD: 200 MHz
For SBFD {DU}: 160 MHz
	For legacy TDD: 200 MHz
For SBFD {DU}: 160 MHz

	Scheduled channel bandwidth per UE (UL)
	For legacy TDD: 200 MHz
For SBFD {DU}: 40 MHz
	For legacy TDD: 200 MHz
For SBFD {DU}: 40 MHz
	For legacy TDD: 200 MHz
For {DU}: 40 MHz

	SBFD BS PSD
	The PSD of SBFD is the same as legacy TDD
	The PSD of SBFD is the same as legacy TDD
	The PSD of SBFD is the same as legacy TDD

	Traffic load
	Full buffer
	Full buffer
	Full buffer




E.2.3	BS RF characteristics
The SBFD system is defined for two different antenna configurations:
· SBFD config 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 config 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.
As baseline the array antenna model, for single element configuration, is described in TR 38.803, subclause 5.2.3. As an option the antenna model extension, required for modelling sub-array configurations, is described in TR 38.803, subclause 5.2.3.2.4.
As an option, power boosting of 3 dB can be considered to compensate for fewer transmitter branches in the case of SBFD config 1. 
Assumptions related to BS RF characteristics relevant for different deployment scenarios are captured for FR1 in Table E.2.3-1 and for FR2-1 in Table E.2.3-2.
Table E.2.3-1: FR1 BS parameters 
	Parameter
	Urban Macro (Wide Area)
	Micro (Medium Range)
	Indoor (Local Area)

	Transmitter power
(Total conducted power)
	Option 1:
TDD: 49 dBm
SBFD config 1: 46 dBm
SBFD config 2: 49 dBm
Option 2:
TDD: 53 dBm
SBFD config 1: 50 dBm
SBFD config 2: 53 dBm
	TDD: 46 dBm
SBFD: 46 dBm 
	TDD: 24 dBm
SBFD config 1: 21 dBm
SBFD config 2: 24 dBm

	Antenna configuration
	TDD: (Mg,Ng,M,N,P)=(1,1,8,8,2) 
SBFD config 1: (Mg,Ng,M,N,P)= (1,1,4,8,2) 
SBFD config 2: (Mg,Ng,M,N,P)= (1,1,8,8,2) 
(dH,dV)=(0.5,0.8)λ, (3dB,3dB)=(65,65) o 
SLAv=25 dB, Am=25 dB, GE,max=5 dBi
Optional: Extended AAS model in TR 38.803, subclause 5.2.3.2.4.
	TDD: (Mg,Ng,M,N,P)=(1,1,2,2,2) 
SBFD: (Mg,Ng,M,N,P)=(1,1,2,2,2)
(dH,dV)=(0.5,0.8)λ, (3dB,3dB)=(65,65) o 
SLAv=25 dB, Am=25 dB, GE,max=5 dBi

	TDD: (Mg,Ng,M,N,P) =(1,1,4,4,2)
SBFD config 1: (Mg,Ng,M,N,P) =(1,1,2,4,2)
SBFD config 2: (Mg,Ng,M,N,P) =(1,1,4,4,2) 
(dH,dV)=(0.5,0.5)λ, (3dB,3dB)=(90,90) o
 SLAv=25 dB, Am=25 dB, GE,max=5 dBi

	Receiver noise figure parameters
	P1=-33 dBm
P2=-15 dBm
F1=5 dB
F2=14 dB
See Figure E.2.3-1
	P1=-38 dBm
P2=-20 dBm
F1=10 dB
F2=19 dB
See Figure E.2.3-1
	P1=-35 dBm
P2=-17 dBm
F1=13 dB
F2=22 dB
See Figure E.2.3-1

	ACLR
	45 dBc
	45 dBc
	45 dBc

	ACS
	Baseline: 50 dBc
Optional: A reported value within the range 46 to 62 dBc
	Baseline: 50 dBc
Optional: A reported value within the range 46 to 62 dBc
	Baseline: 50 dBc
Optional: A reported value within the range 46 to 62 dBc

	BS self-interference receiver sensitivity degradation 
	1 dB
(Corresponds to Mself=6 dB)
	1 dB
(Corresponds to Mself=6 dB)
	1 dB
(Corresponds to Mself=6 dB)




Table E.2.3-2: FR2-1 BS parameters 
	Parameter
	Urban Macro 
	Urban Micro
	Indoor

	Transmitter power
(Total conducted power)
	1st priority:
TDD: 30 dBm
SBFD config 1: 27 dBm
SBFD config 2: 30 dBm
2nd priority:
TDD: 40 dBm
SBFD config 1: 37 dBm
SBFD config 2: 40 dBm
	TDD: 30 dBm
SBFD config 1: 27 dBm
SBFD config 2: 30 dBm
	 TDD: 24 dBm
SBFD config 1: 21 dBm
SBFD config 2: 24 dBm

	Antenna configuration
	TDD: (Mg,Ng,M,N,P)=(1,1,8,16,2) 
SBFD config 1: (Mg,Ng,M,N,P)=(1,1,4,16,2)
SBFD config 2: (Mg,Ng,M,N,P)=(1,1,8,16,2)
(dH,dV)=(0.5,0.5)λ
(3dB, 3dB)=(65,65) o, SLAv=30 dB, Am=30 dB, GE,max=3 dBi
Optional:
(3dB, 3dB)=(90,90) o, SLAv=30 dB, Am=30 dB, GE,max=5.5 dBi

	 TDD: (Mg,Ng,M,N,P)=(1,1,8,16,2) 
SBFD config 1: (Mg,Ng,M,N,P)=(1,1,4,16,2)
SBFD config 2: (Mg,Ng,M,N,P)=(1,1,8,16,2)
(dH,dV)=(0.5,0.5)λ
(3dB, 3dB)=(65,65) o, SLAv=30 dB, Am=30 dB, GE,max=3 dBi

	 TDD: (Mg,Ng,M,N,P)=(1,1,4,8,2) 
SBFD config 1: (Mg,Ng,M,N,P)=(1,1,2,8,2)
SBFD config 2: (Mg,Ng,M,N,P)=(1,1,4,8,2)
(dH,dV)=(0.5,0.5)λ
(3dB, 3dB)=(90,90) o, SLAv=30 dB
Am=30 dB, GE,max=3 dBi


	Receiver noise figure parameters
	Option 1:
P1=-63 dBm
P2=-45 dBm
F1=10 dB
F2=19 dB

Option 2:
P1=-52 dBm
F1=10 dB
A sloped section rising by 1 dB/dB for Pin>-52 dBm

See Figure E.2.3-1
	Option 1:
P1=-63 dBm
P2=-45 dBm
F1=10 dB
F2=19 dB

Option 2:
P1=-52 dBm
F1=10 dB
A sloped section rising by 1 dB/dB for Pin>-52 dBm

See Figure E.2.3-1
	Option 1:
P1=-63 dBm
P2=-45 dBm
F1=10 dB
F2=19 dB

Option 2:
P1=-52 dBm
F1=10 dB
A sloped section rising by 1 dB/dB for Pin>-52 dBm

See Figure E.2.3-1

	ACLR
	28 dBc
	28 dBc
	28 dBc

	ACS
	24 dBc
	24 dBc
	24 dBc

	BS self-interference receiver sensitivity degradation
	1 dB
(Corresponds to Mself=6 dB)
	1 dB
(Corresponds to Mself=6 dB)
	1 dB
(Corresponds to Mself=6 dB)



To capture receiver blocking aspects the receiver noise figure (Fblock) will be characterised as a piece-wise linear function of input receiver power (Pin) as shown in Figure E.2.3-1. 
[image: ]
Figure E.2.3-1: Receiver blocking model
Relevant values for F, F2, P1 and P2 for different BS classes are listed in Table E.2.3-1 and Table E.2.3-2. If the total received power is larger than P2 the receiver will be blocked, which correspond to zero throughput.
The input power to the blocking model is defined as average total power in dBm and the output is the noise figure in dB including noise rise due to receiver blocking aspects, such as e.g., receiver intermodulation. 
The receiver input total power can be expressed as a sum of wanted signal and all interferer signals in linear scale as:

, where the signal and interferer sources are defined as:
Pw is the wanted signal received from scheduled UE. The wanted signal level is calculated as:

Iintra-SB,inter-UE is the interference from UEs transmitting within the UL sub-band in the victim network. The interference level is calculated as:

Iinter-SB,inter-gNB is the interference from gNB transmitting on the adjacent DL sub-band in the victim network. The interference level is calculated as:

IACI is the adjacent channel interference from gNB transmitting on the DL channel in the aggressor network. The interference level is calculated as:

Iself is the victim self-interference power. The interference level is calculated as:

Ico-site,inter-sector is the interference from neighboring sectors in a 3-sector configuration. The interference level is calculated as:

, where 
PTX,UE is the configured UE transmitter power (see transmission power control in Annex E.3.5).
PTX,BS is the gNB transmitter power. 
BSB is the allocated SBFD UL receiver slot bandwidth
Mself is the noise-floor-to-self interference ratio.
Mco-site is the noise-floor-to-co-site interference ratio. 
The total interference power can be expressed in linear scale as:

, where additional variables are defined as:
ASBIRinter-SB,inter-gNB is the in-channel Adjacent Sub-Band Interference Ratio, which is derived by applicable BS ACLR and BS ACS.
ACIR is derived by applicable BS ACLR and BS ACS.
The SINR at the victim receiver including total noise and total interference can be expressed in linear scale as:

In simulation, the UE power control scheme is only used to compensate path loss and doesn’t consider noise figure increase due to BS receiver blocking. Therefore, the final SINR for UL is less than target SINR. 
Note that additional, power scaling of all interference contributions should be considered with respect to aggressor bandwidth and victim bandwidth when ACIR is applied. 

E.2.4	UE RF characteristics
Assumptions relevant for modelling the UE RF characteristics are captured in Table E.2.4-1. 
[bookmark: _Hlk126651953]Table E.2.4-1: UE parameters 
	Parameter
	FR1
	FR2-1

	Maximum transmitter power
	23 dBm
	22.4 dBm (EIRP)

	Minimum transmitter power
	-33 dBm (TS 38.101-1, Table 6.3.1-1)
	-40 dBm

	Antenna configuration
	0 dBi
	(Mg,Ng,M,N,P) = (1,1,2,2,2)
(dH,dV)=(0.5,0.5)λ
(3dB, 3dB)=(90,90) o, SLAv=25 dB
Am=25 dB, GE,max=5.5 dBi

	Receiver noise figure
	9 dB
	10 dB

	ACLR
	30 dBc 
The ACLR is modelled as 30 dB at UE maximum TX power and improves 1 dB per 1 dB backoff TX power up to a maximum 10 dB improvement. i.e., at 10 dB power backoff the ACLR is 40 dB.
	24 dBc
The ACLR is modelled as 24 dB at UE maximum TX power and improves 1 dB per 1 dB backoff TX power up to a maximum 10 dB improvement. i.e., at 10 dB power backoff the ACLR is 34 dB.

	ACS
	33 dBc
	23 dBc





E.3	RAN4 co-existence simulation methodology

E.3.1	Coexistence evaluation methodology
The coexistence evaluation methodology can be summarized as:
1. Aggressor and victim network are generated. UEs are distributed as described by parameter assumptions.
2. UEs are associated to BS based on coupling loss. 
3. Once association is done, round robin scheduling is used. BF weights are adjusted to point to the LOS direction between BS and UE. This is done for both victim and aggressor networks.
4. Throughput is computed in the victim systems without considering Adjacent Channel Interference (ACI) as:

ThputNO ACI[bit/s/Hz]=f(SINRICI)=f(S/(N+IICI)), where IICI is the inter-cell interference.
5. Throughput is computed considering ACI as:

ThputACI[bit/s/Hz]=f(SINRICI+ACI)=f(S/(N+IICI+IACI)), where IACI is the adjacent channel interference.
6. RF parameters are determined based on the degradation caused by ACI as:
LossACI=1-ThputACI/ThputSINGLE

The simulation results should be in the form of the throughput with adjacent network with DTDD and without DTDD and the relative difference between the two can be compared at 50% and 5% points.
The throughput of a modem with link adaptation can be approximated by an attenuated and truncated form of the Shannon bound. (The Shannon bound represents the maximum theoretical throughput than can be achieved over an AWGN channel for a given SNIR). The following equations approximate the throughput (Tp) in bps/Hz over a channel with a given SNIR, when using link adaptation:

Where:	
S(SNIR)   Shannon bound, S(SNIR) =log2(1+SNIR)  bps/Hz
			Attenuation factor, representing implementation losses
SNIRMIN  	Minimum SNIR of the code set, dB
SNIRMAX  Maximum SNIR of the code set, dB
The parameters can be chosen to represent different modem implementations and link conditions. A parameter set relevant for eMBB is listed in Table E.3.1-1.
Table E.3.1-1: Parameters describing baseline Link Level performance for NR
	Parameter
	DL
	UL
	Notes

	, attenuation
	0.6
	0.4
	Represent implementation losses

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

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



For the case of SBFD the total throughput needs to be evaluated per slot since the SNIR will be different for different slots. The total throughput will be evaluated as the sum over all allocated UL slots. 
E.3.2	Received signal power model
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).

E.3.3	Network grid shift
In cases with grid shift >0%, the victim network base stations should be placed as shown in Figure E.3.3-1. The victim network grid is shifted along the line between BS and its closest 100% grid-shift BS, where the distance from any BS in victim network to its second and third closest BS in the aggressor network is the same.


Figure E.3.3-1: Network grid shift definition
E.3.4	Coupling-loss
The Coupling Loss (CL) is defined as the loss in signal between BS-to-UE, UE-to-UE and BS-to-BS. CL is defined as the loss including propagation loss and antenna gains with BF weights applied measured between antenna connectors.
E.3.5	Transmission power control
For downlink scenario, no power control scheme is applied.
For uplink scenario, TPC model specified in TR 36.942, subclause 9.1 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.
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 meet target value according to power control scheme in TS 38.213.
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