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[bookmark: _Hlk211006587]0 Introduction
[bookmark: _Hlk211006941]This WF captures agreed updates on simulation assumptions for adjacent channel co-existence study for 4Tx HPUE with up to 32dBm max output power.
[bookmark: _Hlk211006831]1 Simulation scenarios
Table 1 lists the updated co-existence study scenarios for FWA HPUE with 4Tx. 
[bookmark: _Ref209703480]Table 1: Co-existence study scenarios
	Usage scenario
	Aggressor
	Victim
	Direction
	Simulation frequency
	Deployment Scenario
	Note

	eMBB
	NR, 100MHz
	NR, 100MHz
	UL to UL
	2.6GHz, 4GHz, 7GHz
	Urban macro
	1st priority

	
	
	
	
	2.6GHz
	Rural macro
	2nd priority

	
	
	
	
	7GHz
	Suburban macro
	2nd priority


2.6GHz stands for NR band n41, 4GHz stands for bands n77/n78 and n79, while 7GHz stands for band n104.
FFS on how to harmonize ACLR numbers from the coexistence study from different bands when defining final ACLR requirement for PC1.
[bookmark: _Hlk211006932]2 Network layout model
[bookmark: _Hlk211248027]Table 2-1 lists the updated network layout model for urban macro.
Table 2-1: Network layout model for urban macro
	Parameters
	2.6GHz
	4GHz
	7GHz

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around

	Inter-site distance
	750m
	450m/500m
	450m/500m

	BS antenna height
	45m/25m
	20m/25m
	20m/25m

	Channel model
	UMa in TR 38.901 (Note 2)

	NOTE 1: Companies should claim the adopted inter-site distance and BS antenna height in the simulations. The values for 4GHz and 7GHz should be the same for the claimed parameter.
NOTE 2: Channel model for 2.6GHz should be aligned with assumptions adopted in TR 37.829. 


Table 2-2 lists the network layout model for suburban macro.
Table 2-2: Network layout model for 7GHz suburban macro
	Parameters
	Value 

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around

	Inter-site distance
	0.9 km

	Multi operators layout
	Uncoordinated

	BS antenna height
	[25] m

	UE location
	Outdoor/indoor
	Outdoor and indoor

	
	Indoor UE ratio
	2% in commercial building, 18% in residential building
(Table 7.4.2-1 in TR 38.901)

	
	Low/high penetration loss ratio
	50% low loss and low loss A, 50% high loss
(Table 7.4.3-2 in TR 38.901)

	
	LOS/NLOS
	LOS and NLOS

	
	UE antenna height
	1.5 m for outdoor,
1.5 or 4.5 m for residential buildings,
1.5/4.5/7.5/10.5/13.5 m for commercial buildings
(Table 7.2-5 in TR 38.921)

	UE distribution (horizontal)
	Uniform

	Minimum BS - UE distance (2D)
	35 m
For Uncoordinated deployment, minimum distance applies also to UEs and BS across different deployments.

	Channel model
	SMa (Table 7.4.1-1 in TR 38.901)


Table 2-3 lists the updated network layout model for rural macro. 
Table 2-3: Network layout model for 2.6GHz rural macro
	Parameters
	Value

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around

	Inter-site distance
	6000m

	FWA/UE Outdoor/ indoor ratio
	100% outdoor

	BS antenna height
	45m

	Channel model
	RMa in TR 37.829



3 Propagation model
Relevant channel models are given in Tables 2-1, 2-2, and 2-3. 
4 Antenna characteristics
[bookmark: _Hlk209722404]No update for BS antenna characteristics. 
For UE, baseline is isotropic with 0dBi (TR 38.921). The directional antenna pattern based on TR 38.901 can be considered for 7GHz optionally.
5	Uplink transmission power control model
Power control model is updated for the parameters.


where,
-	Pmax = 32dBm
-	CLx-ile = Pmax - Targeted UL SNR - BS Noise Floor
= Pmax - Targeted UL SNR - (-174 + NFBS + 10log10(BWUL) + 60)
Targeted UL SNR = 15dB
NFBS = 5dB for frequency below 6GHz, 6dB for 7GHz.
BWUL depends on the scheduled UE numbers.
-	γ = 1
-  Rmin=10^(( Pmin - Pmax)/10)
Pmin = -33dBm
Companies are encouraged to share the UL transmit power and SINR CDF in their simulations for the different deployment scenarios. 
6 Other simulation parameters
No update.
[bookmark: _Hlk211076301]7 Performance metric
Option 1 is adopted as baseline. 
If option 2 is considered in the simulation, the reference victim system performance degradation in step 1 is also based on 5% throughput loss criterion. 
· Option 1: Average throughput loss and 5%-ile throughput loss should be less than 5%.
· Option 2: The following procedure shall be performed to obtain the performance metric:
1)	Run the UL to UL coexistence study, assuming UE max TX power of both systems are 23 or 26 dBm. This corresponds to the coexistence of two commercial networks operating in adjacent channel and with similar deployment parameters. This is used as the reference. The victim system performance degradation results in this scenario are used as the baseline.
2)	Run the UL to UL coexistence study, assuming 32 dBm power class UE is deployed in interfering system only and obtain the victim system performance degradation results. 
3)	Compare the victim system performance degradation obtaining in steps 1) and 2), choose the 32 dBm UE ACLR value so that the victim system performance degradation due to 32 dBm UE in 2) is similar to 1).

8 Other issue
Update the WID to add an internal TR for recording the study outcomes for the 4Tx HPUE co-existence objective. 
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Annex: Co-existence simulation assumptions
A.1 Co-existence simulation scenarios
To be updated. 
A.2 Network layout model
Table 2-1 lists the network layout model for urban macro, some parameters such as inter-site distance and BS antenna height are to be updated.
Table 2-1: Network layout model for urban macro
	Parameters
	Value 

	Network layout
	hexagonal grid, 19 macro sites, 3 sectors per site with wrap around

	Inter-site distance
	Depending on frequency (ref. TR 37.829 for 2.6GHz, 3.5GHz and [TR 38.921, 600m] for other frequencies)

	Multi operators layout
	Uncoordinated

	BS antenna height
	Depending on frequency (ref. TR 37.829 for 2.6GHz, 3.5GHz and TR 38.922 for other frequencies)

	UE location
	Outdoor/indoor
	Outdoor and indoor

	
	Indoor UE ratio
	20% (TR 38.921)


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

	
	LOS/NLOS
	LOS and NLOS

	
	UE antenna height
	Same as 3D-UMa in TR 36.873 (TR 38.921)


	UE distribution (horizontal)
	Uniform

	Minimum BS - UE distance (2D)
	35 m
For Uncoordinated deployment, minimum distance applies also to UEs and BS across different deployments.

	Channel model
	UMa 


Network layout models for suburban macro and rural macro are to be added.
A.3 Propagation model
Table 3 lists the propagation model. 
Table 3: Propagation model
	Propagation loss
	Value

	Path loss
	TR 38.901

	LOS probability
	TR 38.901 

	Penetration loss
	TR 38.901
O2I building penetration loss

	Shadowing correlation
	Between cells: 1.0
Between sites: 0.5



A.4 Antenna characteristics 
Table 4-1 lists the antenna radiation patterns and array antenna parameters for BS. 
Table 4-1: BS antenna characteristics of urban macro
	Parameter
	Symbol
	2.6GHz, 3.5GHz, 4.9GHz
	7GHz


	Antenna pattern
	
	TR 38.922
	TR 38.922

	Front to back ratio
	Am
	30 dB
	30 dB

	Side lobe suppression
	SLAv
	30 dB
	30 dB

	Horizontal HPBW
	
	90 deg.
	90 deg.

	Vertical HPBW
	
	65 deg.
	65 deg.

	Element peak gain
	GE,max
	6.4 dBi
	6.4 dBi

	Number of element rows in sub-array
	Msub
	3
	3

	Vertical element separation in sub‑array
	dv,sub
	m
	m

	Pre-set sub-array down-tilt
	
	3 deg.
	3 deg.

	Number of radiating elements rows
	M
	4
	8

	Number of radiating elements columns
	N
	8
	16

	Horizontal element separation
	dh
	m
	m

	Vertical element separation
	dv
	m
	m

	Electrical down-tilt angle
	
	90-100 deg.
	90-100 deg.

	Electrical scan angle
	
	±60 deg.
	±60 deg.

	Mechanical downtilt
	
	6 deg.
	6 deg.


Table 4-2 lists the antenna pattern for UE, which is to be updated.
Table 4-2: UE antenna characteristics
	Parameter
	Value

	Antenna pattern
	isotropic with 0dBi (TR 38.921)



A.5	Uplink transmission power control model
Power control model specified in Section 9.1 TR 36.942 as follows is adopted.


where,
-	Pmax = 32dBm
-	CLx-ile = [88 + 10*log10(200/X) + 11 – Y + Pmax – 23, where X is UL transmission BW (MHz) and Y is the BS noise figure]
-	γ = 1
Specific parameters are to be updated. 

A.6 Other simulation parameters
Table 6 lists other simulation parameters. 
Table 6: Other simulation parameters
	Parameters
	Value

	Frequency reuse
	1x3x1

	The number of active UE (UL) 
	1 or 3

	Scheduled channel bandwidth per UE (UL)
	98.28 MHz (1 user)
32.76 MHz (3 user)

	Link Level Performance Model
	TR 38.921

	Received power model
	TR 38.921

	Traffic model
	Full buffer

	UE max TX power in dBm
	23 (as reference), 32

	UE min TX power in dBm
	-33

	BS Noise figure in dB
	6 (@7 GHz)
5 (@below 6 GHz)

	UE Noise figure in dB
	9 or 12 (Note 1)

	ACLR of UE
	30 dB +X

	ACS of BS
	45 dB (@below 6 GHz)
42 dB (@7 GHz)

	Handover margin
	3 dB

	Note 1: NF of 12 dB is for band n104. For bands below 6 GHz, NF is 9dB.



A.7 Performance metric
To be updated. 
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