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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document describes a general description of the physical layer of 5G-NR. 
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications"
[2]
3GPP TS 38.202: “NR; Services provided by the physical layer”

[3]
3GPP TS 38.211: “NR; Physical channels and modulation”

[4]
3GPP TS 38.212: “NR; Multiplexing and channel coding”
[5]
3GPP TS 38.xxx: “NR; Physical layer procedures for control channels”

[6]
3GPP TS 38.yyy: “NR; Physical layer procedures for data channels”

[7]
3GPP TS 38.215: “NR; Physical layer measurements”
3
Definitions, symbols and abbreviations
3.1
Definitions
For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
3.2
Symbols

For the purposes of the present document, the following symbols apply:
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
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Annex A (informative):
Preferred mathematical notations

The following table contains the preferred mathematical notations used in L1 documentation.

	item
	notation

	multiply product
	cross sign, e.g.  a(b

	matrix product
	dot sign, e.g. a(b 

	scalar product (product of a matrix by a scalar)
	dot sign, scalar should precede matrix e.g. [image: image3.wmf](

)

ú

û

ù

ê

ë

é

×

+

v

u

j

1



	matrix dimensioning
	number of rows ( number of column, e.g.:

R(C

	Kronecker product
	a(b

	bracketing of sets (all elements of same type, not ordered elements)
	curly brackets {}, e.g. 

{a1, a2, …,ap}, or[image: image4.wmf]{
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	bracketing of lists (all elements not necessary of same type, ordered elements)
	round brackets (), e.g. (A, u, x)

	bracketing of sequences (all elements of same type, ordered elements)
	angle brackets, e.g. <a1, a2, …,ap> or [image: image5.wmf]{
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	bracketing of function argument
	round brackets, e.g. f(x)

	bracketing of array index
	square brackets, e.g. a[x]

	bracketing of matrix or vector
	square brackets [], e.g. [image: image6.wmf]ú
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	Separation of indexes
	use a comma : e.g. Ni,j

	use of italic for symbols
	a symbol should be either in italic or in normal font, but mixing up should be avoided.

	bracketing of arithmetic expression to force precedence of operations
	round brackets : e.g. [image: image9.wmf](

)

c

b

a

´

+



	necessity of bracketing arithmetic expressions
	When only + and ( bracketing is not necessary. When the mod operator is used explicit bracketing of mod operands and possibly result should be done.

	number type
	in a context of non negative integer numbers, some notes should stress when a number is signed, or possibly fractional.

	binary xor and and
	respectively use + or (. If no "mod 2" is explicitly in the expression some text should stress that the operation is modulo 2.

	matrix or vector transpose
	vT

	1(1 matrices
	implicitly cast to its unique element.

	vector dot product
	uT(v for column vectors, and u(vT for line vectors

	complex conjugate
	v*

	matrix or vector Hermitian transpose
	vH

	real part and imaginary part of complex numbers.
	Re(x) and Im(x)

	Modulo operation (including negative value)
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	Let 
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 be the integer quotient of 
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is remainder then 
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 is floor operation to round the elements of 
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 to the nearest integers towards minus infinity)
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