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1. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Introduction 
In RAN1#110bis-e we agreed the following:

Agreement
RAN1 to conduct a SLS calibration for evaluation of SBFD operation.
· The calibration focuses on the following scenarios of SBFD deployment case 1
· FR1: Urban Macro
· FFS: Indoor office
· FR2: Dense Urban Macro layer
· Regarding metrics used for SLS calibration, consider the following:
· gNB-UE coupling loss
· Inter-gNB coupling loss
· Inter-UE coupling loss
· Optional: DL SINR for legacy TDD/ DL SINR in DL-only slots for SBFD
· Optional: DL SINR in SBFD slots
· Optional: UL SINR for legacy TDD/ UL SINR in UL-only slots for SBFD
· Optional: UL SINR in SBFD slots
· FFS: the detailed definitions of the metrics listed above

This contribution presents some SBFD system level simulation results for calibration purpose.

2. Coupling Loss
As per the agreement, we performed some SBFD SLS for coupling loss between gNB-UE, gNB-gNB and UE-UE based on the agreed simulation assumptions for FR1 Indoor Office and FR1 Urban Macro, which are summarized in the Table 1 of the Appendix.

The coupling loss (dB) CDF for FR1 Indoor Office and FR1 Urban Macro are plotted in Figure 1 and Figure 2 respectively.
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[bookmark: _Ref126595828]Figure 1: Coupling loss (dB) CDF for FR1 Indoor Office
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[bookmark: _Ref126595830]Figure 2: Coupling loss (dB) CDF for FR1 Urban Macro


3. Conclusion
In this contribution, we presented coupling loss CDF for SBFD SLS calibration based on agreed simulation assumptions.  These results are to be added into the TR 38.858.


Appendix
The simulation assumptions used for SLS in FR1 Indoor Office Urban Macro and FR1 Urban Macro are summarized in Table 1.

[bookmark: _Ref126595659]Table 1: System Level Simulation assumptions
	
	Indoor Office (FR1)
	Urban Macro (FR1) 

	Carrier frequency
	4 GHz
	4 GHz

	System bandwidth
	100MHz
	100MHz

	Numerology
	14 OFDM symbol slot
SCS = 30kHz
	14 OFDM symbol slot
SCS = 30kHz

	BS transmit power for SBFD
	· Assume the BS transmit power spectrum density is kept the same for SBFD operation and legacy TDD operation. BS transmit power is proportional to the RBs used for DL transmission.
· 24dBm for 100MHz is assume for maximum BS transmit power for legacy TDD
	· Assume the BS transmit power spectrum density is kept the same for SBFD operation and legacy TDD operation. BS transmit power is proportional to the RBs used for DL transmission.
· 53 dBm for 100MHz is assume for maximum BS transmit power for legacy TDD

	UE Tx power
	23dBm
	23dBm

	Macro Layout
	12 BSs per 120 m x 50 m
	Hexagonal grid with 7 macro sites and 3 sectors per site with wrap around

	Inter-BS (2D) distance
	20m
	500m

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

	Minimum UE-UE (2D) distance
	1m
	1m

	BS antenna height
	3m
	25m

	UE distribution
	uniform dropping
	UE Clustering

	UE number per macro TRP (per direction) (M)
	10
	20

	UE cluster number per macro cell (X)
	--
	2

	UE outdoor/indoor proportion
	100% indoor in houses: 3km/h
	20% outdoor in cars: 30km/h; 80% indoor in houses: 3km/h

	Indoor UE height (m)
	1.5m
	1.5m

	Outdoor UE height (m)
	--
	1.5m

	Radius of cluster (R)
	--
	25m

	Minimum distance between macro TRP to UE cluster center (Dmacro-to-cluster)
	--
	60m

	Minimum distance between two UE cluster centers (Dinter-cluster)
	--
	50m

	gNB-UE Channel model
	TRP-to-UE: InH-Office in TR 38.901
	Macro-to-UE: UMa in TR 38.901
gNB-UE O2I penetration loss: 80% low-loss model, 20% high-loss model

	gNB-gNB Channel model (large-scale)
	TRP-to-TRP: InH-Office in TR 38.901 (hUE =3m)
	Macro-to-Macro: UMa in TR 38.901 (hUE =25m)
LOS probability: If the 2D distance between two Macro gNBs are less than or equal to the ISD, set the LOS probability to 0.75; Otherwise, reuse gNB-to-UE LOS probability equation in TR 38.901.

	gNB-gNB Channel model (small-scale)
	TRP-to-TRP: InH-Office in TR 38.901 (hUE=3m), ASA and ZSA statistics updated to be the same as ASD and ZSD
	Macro-to-Macro: UMa O2O in TR 38.901 (hUE =25m); ASA and ZSA statistics updated to be the same as ASD and ZSD; ZoD offset = 0

	UE-UE Channel model (large-scale)
	UE-to-UE: InH-Office in TR 38.901 (hBS =1.5m)
	Option 2: UE-to-UE: UMi-Street canyon in TR 38.901 (hBS =1.5m ~ 22.5m), penetration loss between UEs follows Table A.2.1-12 in TR38.802

	UE-UE Channel model (small-scale)
	UE-to-UE: InH-Office in TR 38.901 (hBS =1.5m), ASD and ZSD statistics updated to be the same as ASA and ZSA
	Option 1: UE-to-UE:
· A.2.1.2 in TR36.843 (ITU InH) for indoor to indoor.
· 3D UMI for other cases. ASD and ZSD statistics updated to be the same as ASA and ZSA., ASD statistics updated to be the same as ASA.

	BS antenna array configuration for SBFD
	Two panel groups
For each panel group: = (2,4,2,1,1,2,4).
= (0.5, 0.5)λ,  +45°/-45° polarization
	Two panel groups
For each panel group: = (4,8,2,1,1,1,8).
 = (0.5, 0.8)λ,  +45°/-45° polarization

	BS antenna radiation pattern
	reuse Table 10 in Report ITU-R M.2412
	reuse Table 9 in Report ITU-R M.2412

	UE antenna configuration
	· 2Tx: (M,N,P,Mg,Ng;Mp,Np) = (1,1,2,1,1;1,1), (dH,dV) = (N/A, N/A)λ, 0°,90° polarization
· 4Rx: (M,N,P,Mg,Ng;Mp,Np) = (1,2,2,1,1;1,2), (dH,dV) = (0.5, N/A)λ, 0°,90° polarization
	· 2Tx: (M,N,P,Mg,Ng;Mp,Np) = (1,1,2,1,1;1,1), (dH,dV) = (N/A, N/A)λ, 0°,90° polarization
· 4Rx: (M,N,P,Mg,Ng;Mp,Np) = (1,2,2,1,1;1,2), (dH,dV) = (0.5, N/A)λ, 0°,90° polarization

	UE antenna radiation pattern
	Omni-directional with 0 dBi element gain
	Omni-directional with 0 dBi element gain

	BS receiver noise figure
	5dB
	5dB

	UE receiver noise figure
	9 dB
	9 dB

	Handover margin (dB)
	3dB
	3 dB

	UE attachment
	Based on RSRP from port 0
	Based on RSRP from port 0

	Mechanic tilt
	180° in GCS (pointing to the ground)
	90° in GCS (pointing to horizontal direction)

	Beam set at TRxP
(Constraints for the range of selective analog beams per TRxP)
	For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = 0
Zenith angle θj = pi * 90/180
	For direction of TRxP analog beam steering (in LCS):
Azimuth angle φi = 0
Zenith angle θj = pi*102/180

	Beam set at UE
(Constraints for the range of selective analog beams for UE)
	--
	--
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