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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No



If you answered No:	Then please remove the Excel file from the zip file of this status report.
If you answered Yes:	Then please fill out the attached Excel template to request a modification of the time 		budgets for your WI /SI. The Excel table has to be filled out for all affected RAN WGs and 		up to the target date of the WI/SI. The basis are the endorsed time budgets of the last 		RAN meeting. Please highlight all changes of the values.
		One time unit (TU) corresponds to ~ 2 hours in the meeting.
		If this status report covers a WI with Core and Performance part, then please have one 		line for each in the attached Excel table.
		Note: If no Excel table is attached, then this means no time budget change.
Additional explanations/motivations for the time budget changes in the attached Excel table:


2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
	NOTE: Agreements and Open issues impacted cross-TSG aspects shall be explicitly highlighted
2.1	RAN1
2.1.1	Agreements

The following agreements were made in the email discussion [97-NR-10] [4]:
Agreement: 
Adopt the following descriptions for the indoor industrial scenario

	
	Indoor Industrial

	Parameters
	Sub-scenario 1
	Sub-scenario 2
	Sub-scenario 3
	Sub-scenario 4
	Sub-scenario 5

	Layout
	Room size
	Rectangular: [20-160000]  m2  

	
	Ceiling height
	[5-25] m
	[5-15] m
	[5-25] m
	[5-15] m
	[5-25] m

	
	Effective clutter height
	< Ceiling height, [0-10] m 

	
	External wall and ceiling type
	Concrete or metal walls and ceiling with metal-coated windows

	Clutter type
	Big machineries composed of regular metallic surfaces. 
For example: several mixed production areas with open spaces and storage/commissioning areas
	Small to medium metallic machinery and objects with irregular structure. 
For example: assembly and production lines surrounded by mixed small-sized machineries.
	Big machineries composed of regular metallic surfaces. 
For example: several mixed production areas with open spaces and storage/commissioning areas
	Small to medium metallic machinery and objects with irregular structure. 
For example: assembly and production lines surrounded by mixed small-sized machineries.
	-

	Typical clutter size, 
	10 m
	2 m
	10 m
	2 m
	Any

	Clutter density  (percentage of surface area occupied by clutter)
	Low clutter density
(<40%)
	High clutter density
(≥40%)
	Low clutter density
(<40%)
	High clutter density
(≥40%)
	Any

	BS antenna height [image: cid:image001.png@01D4B35D.C4D8CCE0]
	Clutter-embedded
	Above clutter
	Above clutter

	UT location
	LOS/NLOS
	LOS and NLOS
	100% LOS

	
	Height [image: cid:image003.png@01D4B35D.C4D8CCE0]
	Clutter-embedded
	Above clutter






Agreement: 
Adopt the following path loss models as a starting point and for channel model calibration:
	Scenario
	LOS/NLOS
	Pathloss [dB], fc is in GHz and d is in meters, see note 6
	Shadow 
fading 
std [dB]
	Applicability range, 
antenna height 
default values 

	Indoor Industrial 
	LOS
	
	
	FFS

	
	NLOS
	Sub-scenario 1:

	
	FFS

	
	
	Sub-scenario 2:

	
	FFS

	
	
	Sub-scenario 3: 

	
	FFS

	
	
	Sub-scenario 4:

	
	FFS




Agreement: 
As a starting point and for channel model calibration, use the following formula to calculate , where  is the effective clutter density after removing the clutters no higher than UE,  represents the clutter size, {,,} are the heights of clutter, base station and terminal, respectively.


Agreement: 
Use the following LOS parameters values as a starting point and for channel model calibration:
· For sub-scenario 4 (elevated BS and high clutter density): , 
· For sub-scenarios 1-3: , 

Agreement: 
Use [10 m] as the autocorrelation distance for the LOS state

Agreement: 
Use the following LSP parameter values as a starting point and for channel model calibration:
	Scenarios
	Indoor Industrial

	
	LOS
	NLOS 1
	NLOS 2
	NLOS 3
	NLOS 4

	Delay spread (DS)
lgDS=log10(DS/1s)
	lgDS
	lgDS(NLOS)+ log10(0.76)
	log10(70*V/S+10)-9-2.33*lgDS
V = hall volume in m3
S = total surface area of hall in m2 (walls+floor+ceiling)

	
	lgDS
	0.18
	0.18

	AOD spread (ASD)
lgASD=log10(ASD/1)
	lgASD
	1.56
	1.57

	
	lgASD
	0.25
	0.2

	AOA spread (ASA)
lgASA=log10(ASA/1)
	lgASA
	-0.18*log10(1+fc) + 1.78
	1.72

	
	lgASA
	0.12*log10(1+fc) + 0.2
	0.3

	ZOA spread (ZSA)
lgZSA=log10(ZSA/1)
	lgZSA
	-0.2*log10(1+fc) + 1.5
	-0.13*log10(1+fc) + 1.45

	
	lgZSA
	0.35
	0.45

	Shadow fading (SF) [dB]
	SF
	Specified as part of path loss models

	K-factor (K) [dB]
	K
	7
	N/A

	
	K
	8
	N/A

	Cross-Correlations 
	ASD vs DS
	0
	0

	
	ASA vs DS
	0
	0

	
	ASA vs SF
	0
	0

	
	ASD vs SF
	0
	0

	
	DS vs SF
	0
	0

	
	ASD vs ASA
	0
	0

	
	ASD vs 
	-0.5
	0

	
	ASA vs 
	0
	0

	
	DS vs 
	-0.7
	-0.6

	
	SF vs 
	0
	0

	Cross-Correlations 1)
	ZSD vs SF
	0
	0

	
	ZSA vs SF
	0
	0

	
	ZSD vs K
	0
	0

	
	ZSA vs K
	0
	0

	
	ZSD vs DS
	0
	0

	
	ZSA vs DS
	0
	0

	
	ZSD vs ASD
	0
	0

	
	ZSA vs ASD
	0
	0

	
	ZSD vs ASA
	0
	0

	
	ZSA vs ASA
	0
	0

	
	ZSD vs ZSA
	0
	0

	Delay scaling parameter r
	2.7
	3

	XPR [dB]
	XPR
	12
	11

	
	XPR
	6
	6

	
Number of clusters 
	25
	25

	
Number of rays per cluster 
	20
	20

	
Cluster DS () in [ns]
	N/A
	N/A

	
Cluster ASD () in [deg]
	5
	5

	
Cluster ASA () in [deg]
	8
	8

	
Cluster ZSA () in [deg]
	9
	9

	Per cluster shadowing std  [dB]
	4
	3

	Correlation distance in the horizontal plane [m]
	DS
	50
	52

	
	ASD
	10
	13

	
	ASA
	10
	13

	
	SF
	15
	30

	
	
	32
	14

	
	ZSA
	10
	20

	
	ZSD
	10
	20

	fc is carrier frequency in GHz; d2D is BS-UT distance in km.
NOTE 1:	DS = rms delay spread, ASD = rms azimuth spread of departure angles, ASA = rms azimuth spread of arrival angles, ZSD = rms zenith spread of departure angles, ZSA = rms zenith spread of arrival angles, SF = shadow fading, and K = Ricean K-factor.
NOTE 2:	The sign of the shadow fading is defined so that positive SF means more received power at UT than predicted by the path loss model.
NOTE 3:	The following notation for mean (μlgX=mean{log10(X) }) and standard deviation (σlgX=std{log10(X) }) is used for logarithmized parameters X. 
 



	Scenarios
	LOS
	NLOS 1
	NLOS 2
	NLOS 3
	NLOS 4

	ZOD spread (ZSD)
lgZSD=log10(ZSD/1)
	lgZSD
	1.35
	1.2

	
	lgZSD
	0.35
	0.55

	ZOD offset
	µoffset,ZOD
	0
	0
	0
	0
	0





Agreement: 
Use the following simulation assumptions for calibration of the indoor industrial scenario:
· Hall sizes: sub-scenario 1: 120x60 m, 2: 300x150 m, 300x150 m, 4: 120x60 m
· Use a minimum 2D dropping distance of 1 m
· BS height is 1.5 m for the clutter-embedded scenarios
· BS tx power: 30 dBm
· BS deployment: 18 BSs on a square lattice with spacing D, located D/2 from the walls.
· for the small hall (L=120m x W=60m): D=20m
· for the big hall (L=300m x W=150m): D=50m 
L
W
D/2
D
D
D/2

· UT noise figure: 9 dB
· Carrier frequency: 3.5 GHz, 28 GHz
· Bandwidth: 100 MHz
· Clutter parameters:
	
	Low clutter density
	High clutter density

	Clutter density: 
	20%
	60%

	Clutter height: 
	2 m
	6 m

	Clutter size: 
	10 m
	2 m




Agreement: 
Use the following metrics for calibration of the indoor industrial scenario:
1. Coupling loss – serving cell
1. Geometry with and without noise
1. CDF of delay and angle spread (ASD, ZSD, ASA, ZSA) according to definition in Annex A.1 of TR 38.901
1. CDF of first path excess delay for serving cell


Agreement: 
The impact of scatterer movement should be modeled as

where  is a random variable with uniform distribution from  to ,  is a binomial random variable with parameter n=1 (i.e. Bernoulli trial), parameter p is FFS, and  is the maximum speed of the clutter.


Agreement: 
Specify the following recommended blockers for industrial scenarios:
· AGV: 3x1.5 m (WxH), up to 30 km/h
· Industrial robot: 2x0.2 m (WxH), up to 3 m/s
· Humans (as for indoor/outdoor)


Agreement: 
Document the decision basis for the industrial model in TR 38.901 as follows, where the tdoc to be referenced is the one that contains the excel list of measurements:
“The Industrial channel model was developed by considering new measurements and information in the literature. An overview list of all such contributions and sources is available in tdoc [R1-19xxxxx.]”


The following agreements were made at RAN1#98:

Agreements:
· The proposal in Section 3.1 of R1-1909655 is agreed, with the following updates:
· Option 3 is agreed (option 1 & 2 are removed), including the update in the table
· The shadowing fading std is 7.2dB for Option 3
· Note: the value of 7.2dB may be subject to further update
· The proposal in Section 3.2 of R1-1909655 is agreed
· The proposals in Section 3.3 of R1-1909655 are agreed, with the following update:
· Note: for the last proposal, depending on the solution, how to capture the solution in the TR is subject to further discussion (especially regarding whether it should be included in “additional modeling components” section)
· The first two proposals in Section 3.4 of R1-1909655 are agreed
· For Section 3.4 Spatial Consistency, the 3rd proposal is updated to (& agreed):
· 3GPP TR38901 spatially-consistent model Procedure A is extended to support dual mobility feature according to the methodology in R1-1909675.  
· The 2nd/3rd/4th proposals in Section 3.5 of R1-1909655 are agreed
· The proposal in Section 3.6 of R1-1909655 is agreed
· The proposal in Section 3.7 of R1-1909655 is agreed
· Note: the definition is to be done at the CR stage
· The proposals in Section 3.8 of R1-1909655 are agreed
· Option 4 in the proposal in Section 3.9 of R1-1909655 is agreed

Agreements:
· The proposal in R1-1909705 is agreed.

R1-1909703 – the draft CR is endorsed, with final CR in R1-1909807 (38.901, CR0023)

2.1.2	Remaining Open issues
All objectives set out in the SID [1] have been fulfilled. There are no remaining open issues.


2.2	RAN2
N/A
2.2.1	Agreements
2.2.2	Remaining Open issues 
2.3	RAN3
N/A
2.3.1	Agreements
2.3.2	Remaining Open issues
2.4	RAN4
N/A
2.4.1	Agreements
2.4.2	Remaining Open issues
2.5	RAN5
N/A
2.5.1	Agreements
2.5.2	Remaining Open issues
2.5.3	Remaining Open issues with cross-WG dependencies
2.6	RAN6
N/A
2.6.1	Agreements
2.6.2	Remaining Open issues

3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
NOTE: This section only needs to be filled in for WI/SIs where there is a corresponding relevant WI/SI in SA/CT. 
3.1	SAx/CTs
3.1.1	Agreements with cross-TSG impacts
3.1.2	Remaining Open issues with cross-TSG impacts
NOTE: This section should also flag any critical dependencies that need TSG attention. 
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