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[bookmark: _Toc13090907]<START OF THE CHANGE 1>
[bookmark: _Toc75165403][bookmark: _Toc75334327][bookmark: _Toc75508519][bookmark: _Toc75816258][bookmark: _Toc76541416][bookmark: _Toc76541983][bookmark: _Toc82429873][bookmark: _Toc89940124][bookmark: _Toc98754450][bookmark: _Toc106178264][bookmark: _Toc114148982][bookmark: _Toc124151227][bookmark: _Toc130393767]8.2.3.1.2	Common test parameters
Parameters specified in Table 8.2.3.1.2-1 are applied for all test cases in this clause unless otherwise stated.
Table 8.2.3.1.2-1: Test parameters for CSI test cases
	Parameter
	Unit
	Value

	PDSCH transmission scheme
	
	Transmission scheme 1

	Duplex mode
	
	TDD

	PTRS epre-Ratio
	
	N/A

	Actual carrier configuration
	Offset between Point A and the lowest usable subcarrier on this carrier (Note 3)
	RBs
	0

	
	Subcarrier spacing
	kHz
	30

	DL BWP configuration #1
	Cyclic prefix
	
	Normal

	
	RB offset
	RBs
	0

	
	Number of contiguous PRB
	PRBs
	106

	Active DL BWP index
	
	1

	PDSCH configuration
	Mapping type
	
	Type A

	
	k0
	
	0

	
	Starting symbol (S) 
	
	2

	
	Length (L)
	
	12

	
	PDSCH aggregation factor
	
	1

	
	PRB bundling type
	
	Static

	
	PRB bundling size
	
	2

	
	Resource allocation type
	
	Type 0

	
	VRB-to-PRB mapping type
	
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	
	N/A

	PDSCH DMRS configuration
	DMRS Type
	
	Type 1

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	
	DMRS ports indexes
	
	{1000} for Rank1
{1000,1001} for Rank2
{1000,1001,1002} for Rank3
{1000,1001,1002,1003} for Rank4

	
	Number of PDSCH DMRS CDM group(s) without data
	
	2

	PTRS configuration
	Frequency density (KPT-RS)
	
	N/A

	
	Time density (LPT-RS)
	
	N/A

	
	Resource Element Offset
	
	N/A

	NZP CSI-RS for CSI acquisition
	Frequency Occupation
	
	Start PRB 0
Number of PRB = BWP size

	Redundancy version coding sequence
	
	{0,2,3,1}

	NOTE 1:	PDSCH is not scheduled on slots containing CSI-RS or slots which are not full DL.
NOTE 2:	Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [23] for tested channel bandwidth and subcarrier spacing.
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<START OF THE CHANGE 2>
[bookmark: _Toc73963196][bookmark: _Toc75260374][bookmark: _Toc75275921][bookmark: _Toc75276431][bookmark: _Toc76541930][bookmark: _Toc82437701][bookmark: _Toc89945067][bookmark: _Toc98754085][bookmark: _Toc106181071][bookmark: _Toc114151116][bookmark: _Toc124151519][bookmark: _Toc124152039][bookmark: _Toc124152559][bookmark: _Toc130397091][bookmark: _Toc130397611]F.2.4.3	Multi-antenna channel models using cross polarized antennas
[bookmark: _Toc75275922][bookmark: _Toc75276432][bookmark: _Toc76541931][bookmark: _Toc82437702][bookmark: _Toc89945068][bookmark: _Toc98754086][bookmark: _Toc106181072][bookmark: _Toc114151117][bookmark: _Toc124151520][bookmark: _Toc124152040][bookmark: _Toc124152560][bookmark: _Toc130397092][bookmark: _Toc130397612]F.2.4.3.1	General
The MIMO channel correlation matrices defined in annex F.2.4.3 apply to two cases as presented below:
-	One TX antenna and multiple RX antennas case, with cross polarized antennas used at IAB
-	Multiple TX antennas and multiple RX antennas case, with cross polarized antennas used at both UE and IAB
The cross-polarized antenna elements with +/-45 degrees polarization slant angles are deployed at IAB. For one TX antenna case, antenna element with +90 degree polarization slant angle is deployed at UE. For multiple TX antennas case, cross-polarized antenna elements with +90/0 degrees polarization slant angles are deployed at UE.
For the cross-polarized antennas, the N antennas are labelled such that antennas for one polarization are listed from 1 to N/2 and antennas for the other polarization are listed from N/2+1 to N, where N is the number of TX or RX antennas.
[bookmark: _Toc73963197][bookmark: _Toc75260375][bookmark: _Toc75275923][bookmark: _Toc75276433][bookmark: _Toc76541932][bookmark: _Toc82437703][bookmark: _Toc89945069][bookmark: _Toc98754087][bookmark: _Toc106181073][bookmark: _Toc114151118][bookmark: _Toc124151521][bookmark: _Toc124152041][bookmark: _Toc124152561][bookmark: _Toc130397093][bookmark: _Toc130397613]F.2.4.3.2	Definition of MIMO correlation matrices using cross polarized antennas
For the channel spatial correlation matrix, the following is used:
[image: ]
Where
-	[image: ] is the spatial correlation matrix at the UE (IAB-DU requirements) or IAB-MT (IAB-MT requirements) with same polarization,
-	[image: ] is the spatial correlation matrix at the IAB-DU (IAB-DU requirements) or gNB (IAB-MT requirements) with same polarization,
-	[image: ] is a polarization correlation matrix,
-	[image: ] is a permutation matrix, and
-	[image: ]denotes transpose.
Table F.2.4.3.2-1 defines the polarization correlation matrix.
Table F.2.4.3.2-1: Polarization correlation matrix
	
	One TX antenna
	Multiple TX antennas

	Polarization correlation matrix
	[image: ]
	[image: ]



The matrix[image: ]is defined as
[image: ]
where [image: ] and [image: ] is the number of TX and RX antennas respectively, and [image: ] is the ceiling operator.
The matrix [image: ] is used to map the spatial correlation coefficients in accordance with the antenna element labelling system described in F.2.4.3.
[bookmark: _Toc73963198][bookmark: _Toc75260376][bookmark: _Toc75275924][bookmark: _Toc75276434][bookmark: _Toc76541933][bookmark: _Toc82437704][bookmark: _Toc89945070][bookmark: _Toc98754088][bookmark: _Toc106181074][bookmark: _Toc114151119][bookmark: _Toc124151522][bookmark: _Toc124152042][bookmark: _Toc124152562][bookmark: _Toc130397094][bookmark: _Toc130397614]F.2.4.23.3	Spatial correlation matrices at UE/IAB-MT and IAB-DU/gNB sides
[bookmark: _Toc73963199][bookmark: _Toc75260377][bookmark: _Toc75275925][bookmark: _Toc75276435][bookmark: _Toc76541934][bookmark: _Toc82437705][bookmark: _Toc89945071][bookmark: _Toc98754089][bookmark: _Toc106181075][bookmark: _Toc114151120][bookmark: _Toc124151523][bookmark: _Toc124152043][bookmark: _Toc124152563][bookmark: _Toc130397095][bookmark: _Toc130397615]F.2.4.23.3.1	Spatial correlation matrices at IAB-MT/UE side
In this subclause, RUE refers to a UE for IAB-DU requirements or an IAB-MT for IAB-MT requirements.
For 1-antenna transmitter, [image: ].
For 2-antenna transmitter using one pair of cross-polarized antenna elements, [image: ].
For 4-antenna transmitter using two pairs of cross-polarized antenna elements, [image: ].
[bookmark: _Toc73963200][bookmark: _Toc75260378][bookmark: _Toc75275926][bookmark: _Toc75276436][bookmark: _Toc76541935][bookmark: _Toc82437706][bookmark: _Toc89945072][bookmark: _Toc98754090][bookmark: _Toc106181076][bookmark: _Toc114151121][bookmark: _Toc124151524][bookmark: _Toc124152044][bookmark: _Toc124152564][bookmark: _Toc130397096][bookmark: _Toc130397616]F.2.4.23.3.2	Spatial correlation matrices at IAB-DU/gNB side
In this subclause, RgNB refers to an IAB-DU for IAB-DU requirements or a gNB for IAB-MT requirements.
For 2-antenna receiver using one pair of cross-polarized antenna elements, [image: ].
For 4-antenna receiver using two pairs of cross-polarized antenna elements,[image: ].
For 8-antenna receiver using four pairs of cross-polarized antenna elements,[image: ].
[bookmark: _Toc73963201][bookmark: _Toc75260379][bookmark: _Toc75275927][bookmark: _Toc75276437][bookmark: _Toc76541936][bookmark: _Toc82437707][bookmark: _Toc89945073][bookmark: _Toc98754091][bookmark: _Toc106181077][bookmark: _Toc114151122][bookmark: _Toc124151525][bookmark: _Toc124152045][bookmark: _Toc124152565][bookmark: _Toc130397097][bookmark: _Toc130397617]F.2.4.23.4	MIMO correlation matrices using cross polarized antennas
The values for parameters α, β and γ for low spatial correlation are given in table F.2.4.23.4-1.
Table F.2.4.23.4-1: Values for parameters α,  and γ
	Low spatial correlation

	α
	
	γ

	0
	0
	0

	NOTE 1:	Value of α applies when more than one pair of cross-polarized antenna elements at gNB side.
NOTE 2:	Value of β applies when more than one pair of cross-polarized antenna elements at UE side.



The correlation matrices for low spatial correlation are defined in table F.2.4.23.4-2 as below.
Table F.2.4.23.4-2: MIMO correlation matrices for low spatial correlation
	1x8 case
	[image: ]

	2x8 case
	[image: ]



In table F.2.4.23.4-2, [image: ] is a [image: ] identity matrix.
[bookmark: _Toc124377555][bookmark: _Toc123936538][bookmark: _Toc114566226][bookmark: _Toc107477365][bookmark: _Toc107420067][bookmark: _Toc107235097][bookmark: _Toc107233479][bookmark: _Toc106737712][bookmark: _Toc106543614][bookmark: _Toc98849760][bookmark: _Toc91440970][bookmark: _Toc83742480][bookmark: _Toc76653207][bookmark: _Toc76652363][bookmark: _Toc76572496][bookmark: _Toc76298484][bookmark: _Toc67918409][bookmark: _Toc61121213][bookmark: _Toc53176885]F.2.4.3.5	Beam steering approach
For the 2D cross-polarized antenna array at gNB, given the channel spatial correlation matrix in F.2.4.3.2, F.2.4.3.3 and F.2.4.3.4, the corresponding random channel matrix H can be calculated. The signal model for the k-th slot is denoted as


And the steering matrix is further expressed as following:


where
-	H is the Nr×Nt channel matrix per subcarrier.

-	 is the steering matrix,

-	 is the steering matrix in first dimension with same polarization,

-	 is the steering matrix in second dimension with same polarization,

-	 is the number of antenna elements in first dimension with same polarization,

-	 is the number of antenna elements in second dimension with same polarization,

-	For antenna array with only one direction, number of antenna element in second direction equals 1.
For 1 antenna element with the same polarization in one direction,

.
For 2 antenna elements with the same polarization in one direction,

.
For 3 antenna elements with the same polarization in one direction,

.
For 4 antenna elements with the same polarization in one direction,

.

where the index  stands for first dimension and second dimension respectively.






-	 controls the phase variation in first dimension and second dimension respectively, and the phase for k-th subframe is denoted by, where is the random start value with the uniform distribution, i.e., ,  is the step of phase variation, which is defined in Table F.2.4.3.5-1, and k is the linear increment of 2-μ for every slot throughout the simulation, the index  stands for first dimension and second dimension respectively.

-	 is the precoding matrix for Nt transmission antennas,
-	y is the received signal, x is the transmitted signal, and n is AWGN.


-	 corresponds to subcarrier spacing configuration, 
For the 1D cross-polarized antenna array at gNB, the corresponding random channel matrix H can be calculated by letting N2=1, i.e.,


Table F.2.4.3.5-1: The step of phase variation
	Variation Step
	Value (rad/ms)

	

	1.2566×10-3



<END OF THE CHANGE 2>
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