

	
3GPP TSG-WG1 Meeting #98bis	R1-1911400
Chongqing, China,  October 14 - 20, 2019
	CR-Form-v12.0

	[DRAFT] CHANGE REQUEST

	

	
	38.901
	CR
	<CR#>
	rev
	-
	Current version:
	15.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Draft CR to TR 38.901 for remaining open issues in IIOT channel modelling

	
	

	Source to WG:
	Huawei,HiSilicon

	Source to TSG:
	R1

	
	

	Work item code:
	FS_IIIOT_CM
	
	Date:
	2019-10-04

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	1. Formula 7.6-13 and 7.6-14 in section 7.6.3.2 need to be updated according to the approval of R1-1909675.
2. The description of parameter p in section 7.6.10 is not clear.
3. The CDF of the first path delay asssumption in  Table 7.8-7 has not been considered in the calibration, but appears in the table.
4. Editorial imperfections in sections 7.6.11 and 7.8.4.

	
	

	Summary of change:
	The changes include the following:
· Make the changes to Formula 7.6-13 and 7.6-14 in section 7.6.3.2 according to R1-1909675
· Provide a full definition of p in section 7.6.10
· Delete the CDF of first path delay assumption from Table 7.8-7
· Editorial clean-ups.

	
	

	Consequences if not approved:
	Formula 7.6-13 and 7.6-14 is not correct; Parameter p in section 7.6.10 will be difficult to understand; simulation assumptions include first path delay assumptions which were not considered in calibration.

	
	

	Clauses affected:
	7.6.3.2, 7.6.10, 7.6.11, 7.8.4, 

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	

	affected:
	
	X
	 Test specifications
	

	(show related CRs)
	
	X
	 O&M Specifications
	

	
	

	Other comments:
	

	
	

	This CR's revision history:
	




Page 1






--- Unchanged parts are omitted ---
7.6.3.2	Spatially-consistent UT/BS mobility modelling
For mobility simulation enhancement, two alternative spatial consistency procedures – Procedure A and Procedure B – are described as follows. The procedures presented below consider the downlink direction same as in Subclause 7.5.
Procedure A:

For  when a UT/BS is dropped into the network, spatially consistent powers/delays/angles of clusters are generated according to Subclause 7.6.3.1. 


The updated distance of UT/BS should be limited within 1 meter, i.e. when , and the updated procedure in the following should take the closest realization instead of . In case the absolute time of arrival modeling of clause 7.6.9 is simultaneously used, the update distance should be the minimum of 1 meter and. 


At , update channel cluster power/delay/angles based on UT/BS channel cluster power/delay/angles, moving speed moving direction and UT position at .
Cluster delay is updated as: 
		(7.6-9)

where 

 is the speed of light in [m/s];
 and  are the BS and UTvelocity vectors, respectively, with and ;


 is the 3D distance between Rx Rx antenna and TxTx antenna at  in [m];

 are the cluster delays in [s] as in Step 11 in Subclause 7.5;



, where  are the delays from Equation (7.5-1). In case the absolute time of arrival modelling of clause 7.6.9 is simultaneously used, where  is determined according to clause 7.6.9. 

Also,

		(7.6-10)


where  and  are cluster specific zenith and azimuth angles of arrival. 
		(7.6-10aa)

Where  and  are the cluster specific zenith and azimuth angles of departure

After updating the delays according to equation (7.6-9), the delays over the mobility range are normalized. Equation (7.5-2) of the fast fading model is replaced by

		(7.6-10a)

in which  covers the entire duration of the mobility model.
Cluster powers are updated as in Step 6 using the cluster delays from Equation (7.6-10a).




Cluster departure angles ( and ) and arrival angles ( and ) are updated using a cluster-wise transformation of the UT/BS velocity vector given by 
	
		(7.6-10b)
		(7.6-10c)

with 

,
and
,




where  and  being the rotation matrices around y-axis and z-axis as defined in Equation (7.1-2). Random variable  is sampled from a uniform distribution on a NLOS cluster basis and is not changed during the UT mobility within a drop. The cluster specific decorrelation distances are 60m, 15m, 50m and 10m for RMa, UMi, UMa and Indoor scenarios, respectively.
Now, the departure and arrival angles in radians are updated as:
		(7.6-11)

		(7.6-12)
and
		(7.6-13)

	,	(7.6-14)



with  and  being the spherical unit vectors defined in Equations (7.1-13) and (7.1-14).

--- Unchanged parts are omitted ---

7.6.10	Dual mobility
To support simulations that involve dual Tx and Rx mobility or scatterer mobility, the Doppler frequency component in the channel coefficient generation in step 11 in clause 7.5 should be updated as follows.
For the LOS path, the Doppler frequency is given by
	
	(7.6-45)
where  and are defined in (7.5-23) and (7.5-24) respectively, and 
[image: ]
[image: ]
For all other paths, the Doppler frequency component is given by:

	(7.6-46)
where  is a random variable from  to ,   is a random variable of Bernoulli distribution with mean p mean p, and  is the maximum speed of the clutter. Parameter p in the binomial random variable directly determines the proportion of mobile scatterers and can thus be selected to appropriately model more dynamic environment (higher p) or static (e.g., in case of completely static environment: p=0 results in all scatterers having zero speed). A typical value of p p is 0.2.
7.6.11	Sources of EM interference
When the simulation includes sources of EM interference in industrial scenarios, the channel(s) between the interferer(s) and the BS or UT should be modeled using the appropriate sub-scenario(s), e.g. clutter-embedded or elevated Tx or Rx and low or high clutter density. Characterization of EM interference sources is out of the scope of the channel modelthis TR document.
--- Unchanged parts are omitted ---

7.8.4	Calibration of the indoor factory scenario
For the InF, the calibration parameters can be found in Table 7.8-7. The calibration results can be found in R1-1909704.

Table 7.8-7: Simulation assumptions for large scale calibration for the indoor factory scenario
	Parameter
	Values

	Scenario
	InF-SL, InF-DL, InF-SH, InF-DH

	Hall size
	InF-SL: 120x60 m
InF-DL: 300x150 m
InF-SH: 300x150 m
InF-DH: 120x60 m

	Room height
	10 m

	Sectorization
	None

	BS antenna configurations
	1 element (vertically polarized), Isotropic antenna gain pattern

	UT antenna configurations
	1 element (vertically polarized), Isotropic antenna gain pattern

	Handover margin (for calibration)
	0dB

	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
[image: ]
BS height = 1.5 m for InF-SL and InF-DL
BS-height = 8 m for for InF-SH and InF-DH

	UT distribution 
	uniform dropping for indoor with minimum 2D distance of 1 m
UT height = 1.5 m

	UT attachment
	Based on pathloss 

	UT noise figure
	9 dB

	Carrier frequency
	3.5 GHz, 28 GHz

	Bandwidth
	100 MHz

	Clutter density: 
	Low clutter density: 20%
High clutter density: 60%

	Clutter height: 
	Low clutter density: 2 m
High clutter density: 6 m

	Clutter size: 
	Low clutter density: 10 m
High clutter density: 2 m

	Metrics
	1) Coupling loss – serving cell

	
	2) Geometry with and without noise

	
	[bookmark: _GoBack]3) CDF of delay spread and angle spread (ASD, ZSD, ASA, ZSA) according to the definition in Annex A.1

	
	4) CDF of first path excess delay for serving cell
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