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1. Introduction
At the last RAN4 meeting (RAN4#106 in Athens) simulation parameters and modelling assumptions required for the coexistence evaluation part of the SBFD SI was extensively discussed. The discussion resulted in extending the scope with an additional deployment scenario, new models, updated models, and updated parameter values. To capture all agreements a way forward contribution was created in [1].
Throughout the SBFD SI models and corresponding parameters have been agreed and captured in numerous way-forward contributions. To better get an overview of the simulation assumptions required for the coexistence evaluation all relevant information was collected in a contribution [2] presented last meeting. The intention is to collect all information and make it complete so it can be captured as technical background information in the SBFD technical report (TR 38.858). The latest draft version of the technical report can be found in [3]. A dedicated section for RAN4 coexistence technical background information was created in Annex D.
In this contribution we have collected all simulation assumptions including updates from last meeting with the intention to stimulate further discussion required to close all remaining open issues. At the end of this contribution a text proposal for TR 38.858, Annex D is attached for discussion. After feedback from this meeting this text proposal can be revised and submitted for approval. 
In a companion contribution [5] we present simulation results based on simulation scope, simulation assumptions and simulation methodology presented in this contribution. 

2. Discussion
In RAN4, RF core requirements are defined to ensure coexistence between different networks operating on adjacent carriers in the same band (i.e., ACLR, ACS) under the assumption of synchronized TDD operation. Interference between adjacent carriers is mitigated if all networks apply Up Link (UP) and Down Link (DL) at the same occasions.
Dynamic TDD describes a mode of operation in which a network adapts the DL/UL subframe pattern according to traffic conditions. If different nodes in the same network apply DL and UL at different times, then interference between different UEs and different BSs occurs. Dynamic TDD also causes interference between networks on adjacent channels. Unlike the co-channel case, interference between adjacent channel networks cannot be coordinated. Instead, the interference is mitigated by transmitter and receiver selectivity (ACLR and ACS) as analogue filtering is not generally feasible within an operating band.
In the following sections a detailed overview of all relevant simulation parameters for the planned SBFD coexistence evaluation is created. At the end of the contribution a text proposal to TR 38.858, Annex D is attached for approval.

2.1 Coexistence evaluation scope
To fully understand the RAN4 coexistence situation when SBFD is introduced coexistence evaluation for FR1 and FR2 for different network deployments and network configurations needs to be studied. The simulation scope includes different network deployment scenarios and coexistence evaluation cases.
The current simulation scope captures multiple network deployment scenarios as listed in Table 2.1-1. 
Table 2.1-1: Network deployment scenarios 
	Scenario
	FR
	Aggressor
	Victim

	1
	FR1
	Urban Macro
	Urban Macro

	2
	FR1
	Urban Hotspot
	Urban Hotspot

	3
	FR1
	Indoor
	Indoor

	4
	FR1
	Urban Macro
	Micro

	5
	FR2-1
	Urban Macro
	Urban Macro

	6
	FR2-1
	Urban Hotspot
	Urban Hotspot

	7
	FR2-1
	Urban Micro
	Urban Micro

	8
	FR2-1
	Indoor
	Indoor



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.
The coexistence evaluation captures cases where TDD and SBFD is both victim and aggressor network. In SBFD a DL slot is configured as UL slot to allow for larger UL capacity and allowing for lower latency. The extra UL slot can be configured in many ways. For the coexistence evaluation two different configurations referred to as DU and DUD are considered. Multiple coexistence cases have been defined to evaluate coexistence for different configurations and situations, as described in Table 2.1-2.     
Table 2.1-2: Coexistence evaluation cases
	Case
	Aggressor
	Victim
	Slot allocation
Aggressor                                        Victim

	1
	SBFD (DUD)
	TDD
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	2
	SBFD (DU)
	TDD
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	3
	SBFD (DUD)
	TDD 
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	4
	SBFD (DU)
	TDD 
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	5
	TDD
	SBFD (DUD)
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	6
	TDD
	SBFD (DU)
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	7
	TDD
	SBFD (DUD)
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	8
	TDD
	SBFD (DU)
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As noticed in Table 2.1-2, coexistence is evaluated for cases where SBFD is aggressor and TDD is victim and vice versa. 
It has been agreed to schedule 1 UE for UL and 1 UE for DL for both {DU} and {DUD} SBFD configuration.

Observations 1: For a coexistence evaluation no preference on priority among coexistence cases should be considered. All cases should be studied to be able to conclude on SBFD coexistence impact. 

2.2 Coexistence simulation methodology
The methodology used to evaluate coexistence in RAN4 is based on modelling the impact between adjacent networks configured to operate at two adjacent channels. Based on simulation assumptions describing different network deployment scenarios, UE distributions and BS/UE RF characteristics the coexistence impact between networks within the same geographical area can be evaluated. The methodology used for coexistence evaluation can be summarized by following:
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. Beamforming 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 system 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 2.2-1.
Table 2.2-1: Parameters describing baseline Link Level performance for NR
	Parameter
	DL
	UL
	Notes

	a, 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)



The resulting throughput should be properly scaled depending on the bandwidth allocated to SBFD or NR TDD slots in UL and DL, 
For the carrier configurations where different kinds of slots are considered for a link (e.g., XXXXU or DXXXU, where X indicates an SBFD slot), the total throughput per link 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. 

Proposal 1: For configurations where different kinds of slots are used in the same frame, calculate throughput per slot and then sum up total throughput as the sum over all allocated slots. 








2.3 Network layout
Simulation assumptions related to network layout is captured for FR1 in Table 2.3-1 and for FR2-1 in Table 2.3-2.
Table 2.3-1: FR1 network layout 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
	0, 10, 100 %
For calibration use 100 %
	FFS
	N/A

	Carrier frequency
	4 GHz
	4 GHz
	4 GHz

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

BS-to-BS: UMa 
If the 2D distance between two BS are less than or equal to the ISD, set the LOS probability to 75%. Otherwise reuse BS-to-UE 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 
If the 2D distance between two BS are less than or equal to the ISD, set the LOS probability to 75%. Otherwise reuse BS-to-UE probability equation in TR 38.803

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.
	As described in TR 38.803, subclause 5.2.2.1
BS-to-BS: InH-office
BS-to-UE: InH-office
UE-to-UE: InH-office

	3-sector site interference isolation
	75 dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	N/A

	BS height
	25 m
	10 m
	3 m

	UE height
	1.5 m
	1.5 m
	1.5 m

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

	Minimum BS-UE (2D) distance
	35 m
TR 36.897
	10 m
	0 m
TR 38.901

	Minimum UE-UE (2D) distance
	3 m

	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
	0 degrees
	90 degrees



For deployment scenario 4 (Urban Macro to Micro) two different network layouts with different inter-cell distance needs to be considered. The definition of network grid-shift for such scenario requires some further thoughts.
Observation 2: For the coexistence evaluation between Urban Macro to Micro network deployment scenario the definition of network grid shift and relevant distance between Macro BS and Micro BS needs some further discussion. 
It can be noticed that for BS-to-UE path penetration loss description from outdoor to indoor coverage is not captured. With UEs located both outdoor and indoor a clear definition of what penetration loss to assume is required. 
Observation 3: It can be noticed that the description of path-loss models requires some further improvements to capture essential details such as penetration loss for BS-to-UE path which is currently captured in a non-consistent manner. 

Table 2.3-2: FR2-1 network layout 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
	0, 10, 100 %
For calibration use 100 %
	N/A
	N/A

	Carrier frequency
	30 GHz
	30 GHz
	30 GHz

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

BS-to-BS: UMa 
If the 2D distance between two BS are less than or equal to the ISD, set the LOS probability to 75%. Otherwise reuse BS-to-UE 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. Optional: TR 38.901 model
	BS-to-UE: UMi + penetration loss

BS-to-BS: UMa 
If the 2D distance between two BS are less than or equal to the ISD, set the LOS probability to 75%. Otherwise reuse BS-to-UE probability equation in TR 38.803

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. Optional: TR 38.901 model
	As described in TR 38.803, subclause 5.2.2.1
BS-to-BS: InH-office
BS-to-UE: InH-office
UE-to-UE: InH-office
Optional: TR 38.901 model

	Site interference isolation
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor. 
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor. 
	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
TR 36.897
	3 m
TR 36.897
	0 m
TR 38.901

	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















2.4 Traffic
Assumptions related to network traffic load configuration for FR1 is captured in Table 2.4-1 and for FR2-1 in Table 2.4-2.
Table 2.4-1: FR1 network traffic parameters 
	Parameter
	Urban Macro
	Micro
	Indoor

	Carrier bandwidth
	100 MHz
	10 MHz
	100 MHz

	Scheduled channel bandwidth per UE (DL)
	For legacy TDD: 100 MHz
For SBFD {DUD}: 40 MHz + 40 MHz
For SBFD {DU}: 80 MHz
	For legacy TDD: 10 MHz
For SBFD {DUD}: 4 MHz + 4 MHz
For SBFD {DU}: 8 MHz
	For legacy TDD: 100 MHz
For SBFD {DUD}: 40 MHz + 40 MHz
For SBFD {DU}: 80 MHz

	Scheduled channel bandwidth per UE (UL)
	For legacy TDD: 100 MHz
For SBFD {DUD} and {DU}: 20 MHz
	For legacy TDD: 10 MHz
For SBFD {DUD} and {DU}: 2 MHz
	For legacy TDD: 100 MHz
For SBFD {DUD} and {DU}: 20 MHz

	SBFD BS PSD
	[bookmark: _Hlk126238662]Option 1: The PSD of SBFD is the same as TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power.
Use option 1 for calibration purpose.
	Option 1: The PSD of SBFD is the same as TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power.
Use option 1 for calibration purpose.
	Option 1: The PSD of SBFD is the same as TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power. 
Use option 1 for calibration purpose.

	Traffic load
	Full buffer
	Full buffer
	Full buffer



Table 2.4-2: 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 {DUD}: 80 MHz + 80 MHz
For SBFD {DU}: 160 MHz
	For legacy TDD: 200 MHz
For SBFD {DUD}: 80 MHz + 80 MHz
For SBFD {DU}: 160 MHz
	For legacy TDD: 200 MHz
For SBFD {DUD}: 80 MHz + 80 MHz
For SBFD {DU}: 160 MHz

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

	For legacy TDD: 200 MHz
For SBFD {DUD} and {DU}: 40 MHz
	For legacy TDD: 200 MHz
For SBFD {DUD} and {DU}: 40 MHz

	SBFD BS PSD
	Option 1: The PSD of SBFD is the same as legacy TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power. 
Use option 1 for calibration purpose.
	Option 1: The PSD of SBFD is the same as legacy TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power. 
Use option 1 for calibration purpose.
	Option 1: The PSD of SBFD is the same as legacy TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power.
Use option 1 for calibration purpose.

	Traffic load
	Full buffer
	Full buffer
	Full buffer



It can be noticed that proposed carrier bandwidths for Micro BS is typically less than assumed for Urban Macro. For the simulation scenario (4) in Table 2.1-1 between Urban Macro and Micro networks there will be a large asymmetry between networks carrier configurations. For a real deployment scenario this would be the case, but for evaluating coexistence when SBFD is introduced it would be better to consider the same setup of carrier bandwidths. The main reason is to minimize the need for scaling power and throughput for correct result.  

Proposal 2: For FR1, harmonize victim and aggressor carrier configuration. For micro use 100 MHz carrier bandwidth and same allocation as used for urban macro. 

2.5 BS characteristics
The SBFD system is defined for two different antenna configurations:
· SBFD config 1: Which corresponds to splitting the antenna in half and reducing the number element in the vertical domain by 2.
· SBFD config 2: Which corresponds to maintain antenna area for transmitter and receiver. Therefore, the AAS base station length will increase by a factor 2. 
The array antenna model, for single element configuration, is described in TR 38.803, subclause 5.2.3, and the antenna model extension, required for modelling sub-array configurations, is described in TR 38.803, subclause 5.2.3.2.4.
To capture receiver blocking aspects RAN4 have decided in [4] to adopt a piece wise linear model for the noise figure characteristics as shown in Figure 2.5-1.
[image: ]
Figure 2.5-1: Noise figure model
If the total received power is larger than P2 the receiver will be blocked, and the throughput set to zero. 
Assumptions related to BS characteristics relevant for different deployment scenarios are captured for FR1 in Table 2.5-1 and for FR2-1 in Table 2.5-2.
Table 2.5-1: FR1 BS parameters 
	Parameter
	Urban Macro
	Micro
	Indoor

	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: 47 dBm
SBFD: 47 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, (q3dB,j3dB)=(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)=(1,1,2,4,2) 
SBFD: (Mg,Ng,M,N,P)=(1,1,2,4,2)
Msub=3, dv,sub=0.7l, qsubtilt=0 o
(dH,dV)=(0.5,2.1)λ, (q3dB,j3dB)=(90,65) o 
SLAv=30 dB, Am=30 dB, GE,max=6.4 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, (q3dB,j3dB)=(90,90) o
 SLAv=25 dB, Am=25 dB, GE,max=5 dBi

	Receiver noise figure parameters
	F=5 dB
P1=-43 dBm
P2=-25 dBm
F2=14 dB
For calibration use fixed noise figure equal to 5 dB
	10 dB
Blocking model is FFS
	13 dB
Blocking model is FFS

	ACLR
	45 dBc
	45 dBc
	45 dBc

	ACS
	46 dBc
	41 dBc
	38 dBc

	BS self-interference isolation
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor. 



Analysing the antenna parameters assumed for Urban Macro BS, it can be noticed that the peak element gain does not add up with given beamwidths. Also, the beamwidths do not add up with the area in the array lattice required by a single element to produce given beamwidths. On top of modelling a non-physical antenna this would result in a gain error. The gain error can be corrected by selecting slightly different parameters by using (dH,dV)=(0.5,0.7)λ, (q3dB,j3dB)=(90,65) o, GE,max=6.4 dBi. 
Observation 4: For Urban Macro the assumed antenna parameters would correspond to a non-physical antenna where the antenna model will produce incorrect gain. Using the optional sub-array parameters would minimize the gain error. 
In TS 38.104 the maximum output power for Medium Range BS suitable for Micro deployment is 47 dBm and for Local Area BS suitable for Indoor deployment is 33 dBm. 

Proposal 3: For FR1 Micro BS set BS output power to 47 dBm and for FR1 indoor BS set output power to 33 dBm. 

For Micro BS assume an array structure per polarization constituted by 2x4 uniform linear array, where each element is created by a vertical 3x1 sub-array. The parameters for such configuration can be summarized as (Mg,Ng,M,N,P)=(1,1,2,4,2), where (dH,dV)=(0.5,2.1)λ, (q3dB,j3dB)=(90,65) o  and SLAv=30 dB, Am=30 dB, GE,max=6.4 dBi with a vertical sub-array defined as Msub=3, dv,sub=0.7l, qsubtilt=0 o.

Proposal 4: For FR1 Micro BS, use an array structure defined as (Mg,Ng,M,N,P)=(1,1,2,4,2), where (dH,dV)=(0.5,2.1)λ, (q3dB,j3dB)=(90,65) o  and SLAv=30 dB, Am=30 dB, GE,max=6.4 dBi with a vertical sub-array defined as Msub=3, dv,sub=0.7l, qsubtilt=0 o.

For Micro BS set noise figure to 10 dB to relate to technical background used for Medium Range BS reference sensitivity in TS 38.104 and for Indoor BS set noise figure to 13 dB to relate to technical background used for Local Area BS reference sensitivity in TS 38.104. Further work is needed to define suitable blocking model for Micro BS and Indoor BS. 

Proposal 5: For FR1 Micro BS use 10 dB noise figure based on technical background for TS 38.104 reference sensitivity requirement.

In TS 38.104 the BS ACS level is differentiated between BS classes. The Wide Area BS ACS is set to 46 dB, Medium Range BS ACS is set to 41 dB and Local Area BS ACS is set to 38 dB. 

Proposal 6: For FR1 micro and (indoor) BS use ACS values defined in TS 38.104 for medium range BS and local area BS. Use ACS equal to 41 dB for Micro BS and 38 dB for Indoor BS. 

Table 2.5-2: FR2-1 BS parameters 
	Parameter
	Urban Macro
	Urban Micro
	Indoor

	Transmitter power
(Total conducted power)
	Option 1:
TDD: 30 dBm
SBFD config 1: 27 dBm
SBFD config 2: 30 dBm
Option 2:
TDD: FFS dBm
SBFD config 1: FFS – 3 dBm
SBFD config 2: FFS 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
(q3dB, j3dB)=(65,65) o, SLAv=30 dB, Am=30 dB, GE,max=3 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
(q3dB, j3dB)=(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
(q3dB, j3dB)=(90,90) o, SLAv=30 dB
Am=30 dB, GE,max=3 dBi

	Receiver noise figure parameters
	F=10 dB
P1=-FFS dBm
P2=-FFS dBm
F2=FFS dBm
For calibration use fixed noise figure equal to 10 dB
	10 dB
Blocking model is FFS
	10 dB
Blocking model is FFS

	ACLR
	28 dBc
	28 dBc
	28 dBc

	ACS
	24 dBc
	24 dBc
	24 dBc

	BS self-interference isolation
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor. 



At last meeting the FR2 BS output power capability assumed for coexistence evaluation was discussed. It was agreed to further study the case with slightly higher BS output power capability than previously agreed value of 30 dBm. Since the FR2 network deployments depends on output power to provide coverage we suggest to also include 40 dBm in the coexistence evaluation. 

Proposal 7: For FR2-1 Urban Macro BS set optional BS maximum transmitter power to 40 dBm. 

It can be noticed that the BS antenna parameter values for FR2-1 are selected without considering design aspects. With the given parameters the antenna model will produce a significantly large gain error. Assuming 90-degree symmetrical beamwidths and 0.5l element separation corresponds to 5.5 dBi element peak gain, assuming 2 dB element loss. 
Observation 5: The current FR2-1 BS antenna parameters would correspond to a non-physical antenna associated with a gain error of more than 2 dB. 

Proposal 8: For FR2-1 BS use following antenna parameter values: (90, 90) degree beamwidths, element separation (0.5, 0.5)l and element peak gain of 5.5 dBi.

Since DL and UL bandwidth configuration is unsymmetrical for SBFD the power should be scaled for ACS.
RAN4 have agreed to adopt the following scaling mechanism for FR1 and FR2-1 BS ACS.
· When aggressor BW is narrower than victim, e.g., SBFD BS à legacy TDD BS equivalent ACS is equal to normal ACS. 
· When aggressor BW is wider than victim, e.g., legacy BS  SBFD BS use total received interference = Ptx – (ACS - the ratio of aggressor BW to victim BW)




2.6 UE characteristics
Assumptions relevant for modelling the UE RF characteristics are captured in Table 2.6-1. 
[bookmark: _Hlk126651953]Table 2.6-1: UE parameters 
	Parameter
	FR1
	FR2-1

	Maximum transmitter power
	23 dBm
	22.4 dBm (EIRP)

	Minimum transmitter power
	-33 dBm see TS 38.101-1
	-40 dBm

	Antenna configuration
	0 dBi
	(Mg,Ng,M,N,P) = (1,1,2,2,2)
(dH,dV)=(0.5,0.5)λ
(q3dB, j3dB)=(90,90) o, SLAv=25 dB
Am=25 dB, GE,max=5.5 dBi

	Receiver noise figure
	9 dB
	10 dB

	ACLR
	30 dBc (ACLR1), 43 dBc (ACLR2)
	17 dBc

	ACS
	33 dBc
	23 dBc



In TS 38.101-2 the maximum UE output power is 23 dBm TRP. With this power fed to the antenna geometry assumed for FR2-1, the produced EIRP would be significantly higher than 22.4 dBm. Therefore, it would be more correct to assume a value for the total power feed to the antenna rather than an EIRP value for the composite beam.

Proposal 9: For FR2-1 set maximum transmitter UE power to 23 dBm TRP. 



























3. Conclusion
In this contribution all simulation assumptions are collected in a structured manner with the intention to collect the information in the SBFD technical report TR 38.858. For FR1 urban macro parameters seems to be close to complete for both calibration phase and coexistence phase. For FR2, some open issues remain. 

In the process of creating the technical background information for TR 38.858, Annex D following observations was identified: 
Observations 1: For a coexistence evaluation no preference on priority among coexistence cases should be considered. All cases should be studied to be able to conclude on SBFD coexistence impact. 
Observation 2: For the coexistence evaluation between Urban Macro to Micro network deployment scenario the definition of network grid shift and relevant distance between Macro BS and Micro BS needs some further discussion. 
Observation 3: It can be noticed that the description of path-loss models requires some further improvements to capture essential details such as penetration loss for BS-to-UE path which is currently captured in a non-consistent manner. 
Observation 4: For Urban Macro the assumed antenna parameters would correspond to a non-physical antenna where the antenna model will produce incorrect gain. Using the optional sub-array parameters would minimize the gain error. 
Observation 5: The current FR2-1 BS antenna parameters would correspond to a non-physical antenna associated with a gain error of more than 2 dB. 

To progress the work, we propose following:
Proposal 1: For configurations where different kinds of slots are used in the same frame, calculate throughput per slot and then sum up total throughput as the sum over all allocated slots. 
Proposal 2: For FR1, harmonize victim and aggressor carrier configuration. For micro use 100 MHz carrier bandwidth and same allocation as used for urban macro. 
Proposal 3: For FR1 Micro BS set BS output power to 47 dBm and for FR1 indoor BS set output power to 33 dBm. 
Proposal 4: For FR1 Micro BS, use an array structure defined as (Mg,Ng,M,N,P)=(1,1,2,4,2), where (dH,dV)=(0.5,2.1)λ, (q3dB,j3dB)=(90,65) o  and SLAv=30 dB, Am=30 dB, GE,max=6.4 dBi with a vertical sub-array defined as Msub=3, dv,sub=0.7l, qsubtilt=0 o.
Proposal 5: For FR1 Micro BS use 10 dB noise figure based on technical background for TS 38.104 reference sensitivity requirement.
Proposal 6: For FR1 micro and (indoor) BS use ACS values defined in TS 38.104 for medium range BS and local area BS. Use ACS equal to 41 dB for Micro BS and 38 dB for Indoor BS. 
Proposal 7: For FR2-1 Urban Macro BS set optional BS maximum transmitter power to 40 dBm. 
Proposal 8: For FR2-1 BS use following antenna parameter values: (90, 90) degree beamwidths, element separation (0.5, 0.5)l and element peak gain of 5.5 dBi.
Proposal 9: For FR2-1 set maximum transmitter UE power to 23 dBm TRP. 

At the end of this contribution a draft text proposal to TR 38.585, Annex D with RAN4 coexistence simulation parameters is for discussion. The goal is to approve a revised version including feedback from the meeting discussion.
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Annex <D>:
System level simulation calibration
In this Annex details to the RAN4 co-existence evaluation is captured.
[bookmark: _Toc494384640][bookmark: _Toc98750850]D.1	RAN4 co-existence simulation scenarios
The coexistence evaluation is conducted considering the different scenarios listed in Table D.1-1. 
Table D.1-1: Network deployment scenarios 
	Scenario
	FR
	Aggressor
	Victim

	1
	FR1
	Urban Macro
	Urban Macro

	2
	FR1
	Urban Hotspot
	Urban Hotspot

	3
	FR1
	Indoor
	Indoor

	4
	FR1
	Urban Macro
	Micro

	5
	FR2-1
	Urban Macro
	Urban Macro

	6
	FR2-1
	Urban Hotspot
	Urban Hotspot

	7
	FR2-1
	Urban Micro
	Urban Micro

	8
	FR2-1
	Indoor
	Indoor



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 D.1-2.     
Table D.1-2: Coexistence cases
	Case
	Aggressor
	Victim
	Slot allocation
Aggressor                                        Victim

	1
	SBFD (DUD)
	TDD
	[image: ]           [image: ]

	2
	SBFD (DU)
	TDD
	[image: ]           [image: ]

	3
	SBFD (DUD)
	TDD 
	[image: ]           [image: ]

	4
	SBFD (DU)
	TDD 
	[image: ]           [image: ]

	5
	TDD
	SBFD (DUD)
	[image: ]           [image: ]

	6
	TDD
	SBFD (DU)
	[image: ]           [image: ]

	7
	TDD
	SBFD (DUD)
	[image: ]           [image: ]

	8
	TDD
	SBFD (DU)
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D.2	RAN4 co-existence simulation assumptions
Simulation assumptions related to network layout is captured for FR1 in Table D.2-1 and for FR2-1 in Table D.2-2.
Table D.2-1: FR1 network layout 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
	0, 10, 100 %
For calibration use 100 %
	FFS
	N/A

	Carrier frequency
	4 GHz
	4 GHz
	4 GHz

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

BS-to-BS: UMa 
If the 2D distance between two BS are less than or equal to the ISD, set the LOS probability to 75%. Otherwise reuse BS-to-UE 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 
If the 2D distance between two BS are less than or equal to the ISD, set the LOS probability to 75%. Otherwise reuse BS-to-UE probability equation in TR 38.803

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.
	As described in TR 38.803, subclause 5.2.2.1
BS-to-BS: InH-office
BS-to-UE: InH-office
UE-to-UE: InH-office

	3-sector site interference isolation
	75 dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	N/A

	BS height
	25 m
	10 m
	3 m

	UE height
	1.5 m
	1.5 m
	1.5 m

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

	Minimum BS-UE (2D) distance
	35 m
TR 36.897
	10 m
	0 m
TR 38.901

	Minimum UE-UE (2D) distance
	3 m

	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
	0 degrees
	90 degrees



 
Table D-2-2: FR2-1 network layout 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
	0, 10, 100 %
For calibration use 100 %
	N/A
	N/A

	Carrier frequency
	30 GHz
	30 GHz
	30 GHz

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

BS-to-BS: UMa 
If the 2D distance between two BS are less than or equal to the ISD, set the LOS probability to 75%. Otherwise reuse BS-to-UE 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. Optional: TR 38.901 model
	BS-to-UE: UMi + penetration loss

BS-to-BS: UMa 
If the 2D distance between two BS are less than or equal to the ISD, set the LOS probability to 75%. Otherwise reuse BS-to-UE probability equation in TR 38.803

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. Optional: TR 38.901 model
	As described in TR 38.803, subclause 5.2.2.1
BS-to-BS: InH-office
BS-to-UE: InH-office
UE-to-UE: InH-office
Optional: TR 38.901 model

	Site interference isolation
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor. 
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor. 
	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
TR 36.897
	3 m
TR 36.897
	0 m
TR 38.901

	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
















Assumptions related to network traffic load configuration for FR1 is captured in Table D.2-3 and for FR2-1 in Table D.2-4.
Table D.2-3: FR1 network traffic parameters 
	Parameter
	Urban Macro
	Micro
	Indoor

	Carrier bandwidth
	100 MHz
	10 MHz
	100 MHz

	Scheduled channel bandwidth per UE (DL)
	For legacy TDD: 100 MHz
For SBFD {DUD}: 40 MHz + 40 MHz
For SBFD {DU}: 80 MHz
	For legacy TDD: 10 MHz
For SBFD {DUD}: 4 MHz + 4 MHz
For SBFD {DU}: 8 MHz
	For legacy TDD: 100 MHz
For SBFD {DUD}: 40 MHz + 40 MHz
For SBFD {DU}: 80 MHz

	Scheduled channel bandwidth per UE (UL)
	For legacy TDD: 100 MHz
For SBFD {DUD} and {DU}: 20 MHz
	For legacy TDD: 10 MHz
For SBFD {DUD} and {DU}: 2 MHz
	For legacy TDD: 100 MHz
For SBFD {DUD} and {DU}: 20 MHz

	SBFD BS PSD
	Option 1: The PSD of SBFD is the same as TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power.
Use option 1 for calibration purpose.
	Option 1: The PSD of SBFD is the same as TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power.
Use option 1 for calibration purpose.
	Option 1: The PSD of SBFD is the same as TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power. 
Use option 1 for calibration purpose.

	Traffic load
	Full buffer
	Full buffer
	Full buffer



Table D.2-4: 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 {DUD}: 80 MHz + 80 MHz
For SBFD {DU}: 160 MHz
	For legacy TDD: 200 MHz
For SBFD {DUD}: 80 MHz + 80 MHz
For SBFD {DU}: 160 MHz
	For legacy TDD: 200 MHz
For SBFD {DUD}: 80 MHz + 80 MHz
For SBFD {DU}: 160 MHz

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

	For legacy TDD: 200 MHz
For SBFD {DUD} and {DU}: 40 MHz
	For legacy TDD: 200 MHz
For SBFD {DUD} and {DU}: 40 MHz

	SBFD BS PSD
	Option 1: The PSD of SBFD is the same as legacy TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power. 
Use option 1 for calibration purpose.
	Option 1: The PSD of SBFD is the same as legacy TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power. 
Use option 1 for calibration purpose.
	Option 1: The PSD of SBFD is the same as legacy TDD
Option 2: Total TX power per SBFD DL sub-band is the same as legacy TDD total power.
Use option 1 for calibration purpose.

	Traffic load
	Full buffer
	Full buffer
	Full buffer



Assumptions related to BS characteristics relevant for different deployment scenarios are captured for FR1 in Table D.2-5 and for FR2-1 in Table D.2-6.
Table D.2-5: FR1 BS parameters 
	Parameter
	Urban Macro
	Micro
	Indoor

	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: 47 dBm
SBFD: 47 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, (q3dB,j3dB)=(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)=(1,1,2,4,2) 
SBFD: (Mg,Ng,M,N,P)=(1,1,2,4,2)
Msub=3, dv,sub=0.7l, qsubtilt=0 o
(dH,dV)=(0.5,2.1)λ, (q3dB,j3dB)=(90,65) o 
SLAv=30 dB, Am=30 dB, GE,max=6.4 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, (q3dB,j3dB)=(90,90) o
 SLAv=25 dB, Am=25 dB, GE,max=5 dBi

	Receiver noise figure parameters
	F=5 dB
P1=-43 dBm
P2=-25 dBm
F2=14 dB
For calibration use fixed noise figure equal to 5 dB
	10 dB
Blocking model is FFS
	13 dB
Blocking model is FFS

	ACLR
	45 dBc
	45 dBc
	45 dBc

	ACS
	46 dBc
	41 dBc
	38 dBc

	BS self-interference isolation
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor. 




Table D.2-6: FR2-1 BS parameters 
	Parameter
	Urban Macro
	Urban Micro
	Indoor

	Transmitter power
(Total conducted power)
	Option 1:
TDD: 30 dBm
SBFD config 1: 27 dBm
SBFD config 2: 30 dBm
Option 2:
TDD: FFS dBm
SBFD config 1: FFS – 3 dBm
SBFD config 2: FFS 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
(q3dB, j3dB)=(65,65) o, SLAv=30 dB, Am=30 dB, GE,max=3 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
(q3dB, j3dB)=(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
(q3dB, j3dB)=(90,90) o, SLAv=30 dB
Am=30 dB, GE,max=3 dBi

	Receiver noise figure parameters
	F=10 dB
P1=-FFS dBm
P2=-FFS dBm
F2=FFS dBm
For calibration use fixed noise figure equal to 10 dB
	10 dB
Blocking model is FFS
	10 dB
Blocking model is FFS

	ACLR
	28 dBc
	28 dBc
	28 dBc

	ACS
	24 dBc
	24 dBc
	24 dBc

	BS self-interference isolation
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor.
	FFS dB (Define value based on feasibility study)
For calibration use isolation equal to interference 6 dB below receiver noise floor. 



To capture receiver blocking aspects a piece wise linear model for the noise figure characteristics is used as shown in Figure D.2-1.
[image: ]
Figure D.2-1: Noise figure model
If the total received power is larger than P2 the receiver will be blocked, and the throughput set to zero. 
Assumptions relevant for modelling the UE RF characteristics are captured in Table D.2-6. 
Table D.2-6: UE parameters 
	Parameter
	FR1
	FR2-1

	Maximum transmitter power
	23 dBm
	22.4 dBm (EIRP)

	Minimum transmitter power
	-33 dBm see TS 38.101-1
	-40 dBm

	Antenna configuration
	0 dBi
	(Mg,Ng,M,N,P) = (1,1,2,2,2)
(dH,dV)=(0.5,0.5)λ
(q3dB, j3dB)=(90,90) o, SLAv=25 dB
Am=25 dB, GE,max=5.5 dBi

	Receiver noise figure
	9 dB
	10 dB

	ACLR
	30 dBc (ACLR1), 43 dBc (ACLR2)
	17 dBc

	ACS
	33 dBc
	23 dBc



D.3	RAN4 co-existence simulation methodology
The coexistence evaluation can be summarized by following:
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 D.3-1.
Table D.3-1: Parameters describing baseline Link Level performance for NR
	Parameter
	DL
	UL
	Notes

	a, 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. 
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