ol . N
66& p@;@athﬂ =4

DUG
'b‘

Matthew Baker
Jerediah Fevold

(with Mattias Bergstrom & Lian Araujo, Ericsson)

NOL N

il © 2025 Nokia



Introduction: 3GPP specifications today

Little change for 4 generations over 30 years: W=
'_::E

Strengths Limitations

- WYSIWYG editing . Stability and latency

» Change tracking - Inconsistent use of styles

- Inconsistent file formatting

- Large file size

Presenting challenges for

- CRimplementation

- Automation

Some further background is given in RP-250108 and RP-250422.
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https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_107/Docs/RP-250108.zip
https://www.3gpp.org/ftp/tsg_ran/TSG_RAN/TSGR_107/Docs/RP-250422.zip

Automation-native 6G specifications
A once-in-a-decade opportunity for a clean start

A new vision f 0 git Git for version control

Markdown for text foundation

0 Appropriate tools per genre (JSON,
MSCGen, etc)

A single body of spec info, with linking and
searching enabled throughout

Automatic, error-free, instantaneous CR
implementation

New spec versions instantly available after @ Al for data extraction and processing
each 3GPP Plenary

Support for automated processing with
consistent formatting full version control
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Solution

The solution we suggest is to write our 6G specifications in Markdown instead of Microsoft Word.
TDocs, email discussions, and Liaison Statements (LSes) could still be written in Microsoft Word.
The descriptive portions of CRs could be available in Word, and changes would be applied to the spec in Markdown.

Enable the use of all currently used specification “objects” such as signaling diagrams, ASN.1 source, equations,
figures and tables.

Use the Git version control system to propose and merge changes into the specification.

The technical aspects of the specification become more focused, while formatting is less of a concern.

4 ©2024Nokia  Public I\O(IA



Why Markdown?

Rationale

Markdown is the Wikipedia Format

Long history and large userbase — Created in 2004; already used for oneM2M specifications.

Simpler File Format
Markdown is as a simple plaintext format, which is a format which is human-readable in its raw form.
Markdown lacks support for some features of our specs, so additional scripts have been written to support those.
Text formatting is left to post-processing, limiting the scope of possible formatting errors, e.g., styles in Word.
Styles are implemented using Cascading Style Sheets (CSS) used in styling HTML pages, e.g., websites.

Version Control Native
To support version control, a plain-text format is required.

Version control systems track the changes between versions of the same file, so changes must be somewhat
localized and cannot have side effects throughout the document as in Microsoft Word files.

Further details on Git will be provided in the complementary session.

Exportable
Markdown is convertible to HTML, which can be further converted to PDF.

NO<IA
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Markdown
Features

Markdown supports the following basic elements
Equations (in Latex format)
Headings (e.g., H1, H2, H3, etc.)
Images
Links (internal, e.g., headings, or external)
Ordered Lists (e.g., 1., 2.,)
Tables (e.g., pipe tables)
Text Decoration (e.g., bold, italic)

Unordered Lists (e.g., * or -)

NO<IA

7 © 2025 Nokia Public



Markdown Processing

3GPP TS 38.331v18.0.02023-12)
Conversion to HTML and PDF

Technical Specification

3rd Generation Partnership Project:
Technical Specification Group Radio Access Network:

NR;
Radio Resource Control (RRC) protocol specification

(Release 18)

56 iad

Markdown

Procedural Text

“One Click” —
Signaling Diagrams

Block Diagrams

ASN.1 Source

Inline and Block Equations

The reset ocmerd o b dveeped within e o Geoeration Pl o IGPP ™) s ey b ther
The present dcenerd s ject 0 any appruval g e 3G i

Thin Specifiestion s pruvided foe fusre developeeet work widtin JGPP ceily. The
Specificasion wel Repors fide 3GPP ™

cluborsted foe the puegess of IGPP.
ot be implencreal.

for sty wne o dhis Sparif
exy’ Publicaticen Offices

NO<IA

s
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Markdown Explorer
(RANT) 38.214 Example Navigation [ Previous | [ Nex |

The video demo to the right briefly browses through an 3GPP TS 3 82 14V18'4'0(2024'09)

excerpt of TS38.214, showing examples of Markdown Technical Specification
syntax inline with the rendered specification.

These examples include 3rd Generation Partnership Project;
Headings [Level-one] Technical Specification Group Radio Access Network;

: : NR;
Escaping Special Characters Physical layer procedures for data
Simple Tables (Release 18)

Lists
Text Decoration [Italicization]

o
Inline Equations &’: x@

Block Equations -

ACLORAL IMITIATIVE

Merged Tables

Each example explains the Markdown element and shows HTML
the Markdown source with a thick black line to the left.
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Markdown Explorer
(RAN1T) 38.214 - Headings (Level 1)

Navigation Previous | | Mext

Headings

Headings or section headers are defined using a number of # characters equal to the section hierarchy level. For
example, # defines a heading with level one, and #### defines a heading with level four. One example is shown
below for the level one heading entitled "Foreword”. Be sure to place a space between the last # character and the
first letter of the heading title.

| # Foreword

Foreword

10  ©2025Nokia  Public I\O(IA



Markdown Explorer
(RAN1T) 38.214 - Escaping Characters

Navigation | Previous | | Next

Escaping Characters

There are special characters in Markdown which are used for its own syntax. These characters, when used in the
specification, must generally be escaped. This means to add a \, character before the special character. Special
charaeters in markdown include, but are not limited to, the following:

H

B e

o o 0 0 0 0 0 0 00

Alternatively, any inline text inside of * and ~ or any block text inside of ™~ and " will be considered code blocks and
exaping of characters is not necessary. They may be formatted differently. however, so it might be more appropriate to
escape the character instead of enclosing the textin ™.

In the example below, [ and Jcharacters surrounding citation references, and " characters must be escaped.

| “[1%] 36PP TR 21.985: \"Vocabulary for 3GPP Specifications\"

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications”

11 ©2025Nokia  Public I\O(IA



Markdown Explorer
(RAN1) 38.214 - Simple Tables

Navigation Do | | Next | Navigation | Previous | | MNext |
* -Ratio*<b *PDSCH L 1 2 3 4 5 ]
Table 4.1-2: PT-RS EPRE to PDSCH EPRE perla}'erperR.E(oPmsl if dmrs-TypeEnh iz not configured in DAJRS- I __‘_ET'T? |?—:'LT' _'l"-f by I_?:ifer‘s | | | | | | ‘
DownlinkConfig lele| 3477 |6]7]| 7.78 |
[1leje|ele|ea]|aea,|]
. [2|R[R]R|IR|R|R]
Simple Tables (Markdown) [31R[RIRIR|R|R]
Simple tables without merged cells are directly supported by Markdown. In the example below, which is identical
except for the lack of merged cells, a three column table is written using pipe tables. Alignment is not required
between columns, and all columns, even empty ones, most be included. -
epre-Ratlo 1| 2 3 4| s 6
Note: This example and the next one represent the same table in different ways PDSCH Layers
0 0 3 77 6 7 7.78
The number of dashes, or - characters, indicate the proportion of the page width the column should use in relation to 1 0 0 ) 0 0 0
the other columns. For example, | - | -- - | would resvlt in one cell with 25% of the width of the table, and another S R R R 7 7 R
with 73% of the width of the table. An example of such a table is shown below. —
3 R R R R R R
25% [ 75% |
‘Sma]l Column |Loug column with more text |

Alignment is possible on a per-column basis using the following options. The alighment syntax is shown in the
following table.

Alignment Syntax
Left |:-]
Right |-1]
Center |:-2]

12 ©2025Nokia  Public I\O(IA



Markdown Explorer
(RAN1) 38.214 - Lists

Navigation Previous | | Next

Cvssappaas 1.

Lists

Markdown suports unordered lists, ordered (numbered) lists, and nested lists. Nesting lists is done in the same manner
for unordered and ordered lists, 1.e., by adding two spaces for each indentation level after the first. Ordered and
unordered lists can be mixed, e.g., a numbered list can be written under an unordered bullet.

An example of an unordered list is shown below.
The UE:

- is expected to decode PDSCH scheduled with MCCH-RNTI or Multicast MCCH-RNTI,
and PBCH in PCell that partially or fully overlaps in time in non-overlapping
PRBs in PCell.

- is not expected to decode PDSCH scheduled with G-RNTI for broadcast and PBCH
in PCell that partially or fully overlaps in time in non-overlapping PRBs in
PCell.

- is not expected to decode PDSCH scheduled with G-RNTI for multicast and PBCH
in PCell that partially or fully overlaps in time in non-overlapping PRBs in
PCell.

The UE:

-is expected to decode PDSCH scheduled with MCCH-ENTI or Multicast MCCH-ENTI, and PECH in PCell
that partially or fully overlaps in time in non-overlapping PRBs in PCell.

-is not expected to decode PDSCH scheduled with G-RINTI for broadcast and PECH in PCell that partially or
fully overlaps in time in non-overlapping PRBs in PCell.

-3 not expected to decode PDSCH scheduled with G-RINTI for multicast and PBCH in PCell that partially or
fully overlaps in time in non-overlapping PRBs in PCell.

13 ©2025Nokia  Public I\O(IA



Markdown Explorer
(RAN1) 38.214 - Text Decoration (Italic)

14

Navigation Previous | | Next

Text Decoration

Markdown suports bold, italic, and bold italic text decorations. These are applied vsing the following syntax.

Text Decoration Syntax
Jtalic Ftext®
Bold *Htet™*
\Bold Italic et

In the example below, the terms being referenced are italicized.
| *sps-config®
For the PDSCH scheduled by a PDCCH with DCT format 1_0. format 1_1, format 1_2, format 1_3, format 4_0, format
4_1 or format 4 2 with CRC scrambled by C-RNTI, MCS-C-ENTIL, TC-ENTL CS8-RNTI, SI-ENTI, RA-RNTL

MSGB-RENTI, G-ENTI, G-C3-RNTL Multicast MCCH-RNTI, MCCH-RNTI or P-ENTI, or for the PDSCH scheduled
without corresponding PDCCH transmissions using the higher-layer-provided PDSCH configuration SPS-Congfig.

© 2025 Nokia Public
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Markdown Explorer
(RANT) 38.214 - Inline Equation

15

Navigation Previous | | Next

Sl L SIS LEOL LLPAULL ELE S L

Inline Equations
Equations can be entered using the Latex language. A basic overview for Latex math can be found here. Ideally, the
equations should use the bare minimum set of required features as to aveid complexity. Inline equations are wrapped

with $ and 3, and must be defined entirely on a zingle line.

When $h\upsilon \leq 2%, where $\upsilon$ is the associated RI wvalue, sach PMI
value corresponds to the codebook indices $i_1% and §i_2% where

When v < 2, where v is the associated RI value, each PMI value corresponds to the codebock indices iy and iz where

© 2025 Nokia Public
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Markdown Explorer
(RAN1) 38.214 - Block Equation

© 2025 Nokia

Public

Navigation Previous | | MNext

MWL L % L IRALLL U 4 LLAL ELASLFULELLAAE BB §SLLHL; LHAEL L VAL 4 SLLA LACLELSpAUALS LhF LALLM LR SLGRLL S L] B b VLl

Block Equations

Equations can be entered using the Latex language. A basic overview for Latex math can be found here. Ideally, the
equations should use the bare minimum set of required features as to avoid complexity. Block equations are wrapped
with $8 and $$. and may be split across lines and indented for readability.

%
i1 = Aleft A\
“begin{align*}
\begin{bmatrix}
i 41,1} & i {1,2} & i _{1,3,1} & i _{1,4,1}
‘end{bmatrix} ‘upsilon = 1 \\
\begin{bmatrix}
i {1,1} & i {1,2} & i _{1,3,1} & i _{1,4,1} & i {1,3,2} & i {1,4,2}
\end{bmatrix} ‘\upsilon = 2
“end{align*}
\right.
£33

[ i1 B2 31 R4 ]v =1

i =
[il.L B2 f1,3,1 f41 0,32 i1.¢._z]v=2

NO<IA



Markdown Explorer
(RAN1T) 38.214 - Merged Tables

17

Navigation |Previous‘ | Next |

Merged Tables (HTML)

Tables with merged cells are not supported by most Markdown table formats. Those which support merged cells
require manual formatting to align columns, which is too burdensom to be feasible. One alternative to what are called
grid tables is to use HTML tables, which can be directly included in Markdown source. Note that indentation of the
HTML tags and hierarchy is not possible. When possible merged cells should be avoided.

Note: In the case of the table of this example, the merged cell could be placed in a separate table underneath the table
and then the standard Markdown pipe table could be used.

<table>

<tr>

<th>Layers</th>

<th> </th>

<ftr»

<tr>

<td>

$\upsilon=1%

</td>

<td>
$1_{q_1,9_2,n_1,n_2,p_{1}{(1) ], p_{1}*{(2)},1_{2,,1}]*{ (1)} =
W_{a_L,g_2,n_L,n_2,p_{1}*{(1)}.p_(13*{(2)},1_{2,1,1}}+{1}%
<ftd»

<ftr»

<tr>

<td>

$\upsilon=2%

</td>

<td>
$i_{a_1,9_2,n_1,n_2,p_{1}*{(1)},p_{1}*{(2) 1, i_{2,1,2}]{(2)} = \frac{1}
{\sgrt{2}} \left [ \begin{align*}

W {a 1,6 2,0 1,n 2,p {1{(D)Le {13*{(2)}.i {2,1,1}}~{1} &

© 2025 Nokia Public

Navigation
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W{q L,a 2,0 L0 2,p {20 {(1he {232 hi {21,230 2} \end{align®} \right
1%
<ftd>
</tr>
<tr>
<td colspan="2">
where 3%
W_{a_1,q_2,n_L,n_2,p_{1}*{(1)}.p_{1}"{(2)},c_13"{1} =

\rac{1}{\sgrt{N_IN_2 ‘sum_{i=e}~{2L-1}(p_{l,i}{(1)}p_{Ll,i}~{(2)})"2}}

\left [

: \begin{align*}
\sum_{i=@}~{L-1}
v_{m_{1p{(i)m (232 {(0) 1 p_{1. iF{()Fp_{L, i}*{(2) Pwarphi_{1.i} W\
\sum_{i=8}~{L-1}
vo{m {ap{ (i) m {232 {(1) e {1, i {(1)}p_{L, 1}*{(2) Phvarphi_{1,i+L}
\end{align*}

\right ], 1=1,2
<b; /»and the mappings from $i_1% to $q_1%, %q_2%, $n_1%, $n_2%, $p_{1}~{(1)}%,
$p {2}7{(1)}$, and from $i 2§ to $1 {2,1,1}$, 31 {2,1,2}%, $p {1}*{(2)}$ and
$p_{2}"{(2)}% are as described above, including the ranges of the constituent
indices of $i_1% and $i_2%.

<ftd>
<ftr>
</table>
Layers
— ) = 1 q
= Wj_l i w’ﬂ;-ad-n;.n pytlp it
=2 W]_‘I ;;:I"Fn[p‘“; . 1 qrg:r].r._.,;,znlpga,‘; L2
(where
1
W JA=12
! - 1 -
(NN T (P:I.-. o )

land the mappings from i to g, g, my, mz, p; .y and from i3 to iz, 1,1, 12,2, Py Vandp

labove,

A

(1) (1) (2 Qz)a(easdescnbed

tuding the ranges of the indices of i1 and i7.
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Markdown Explorer

Navigation Previous Nex
(RAN2) 38.331 Example IEE

3GPP TS 38.331v18.0.02023-12)

Some examples such as text decoration and headers are Technical Specification
repeated in this example to show variations.

Headings [Level-two] 3rd Generation Partnership Project;

. . Technical Specification Group Radio Access Network;

Text Decoration [Bolding] NR:

Radio Resource Control (RRC) protocol specification
(Release 18)

K 1oy

ASN.1 syntax highlighting A GLOBAL INITIATIVE

TS38.331 requires elements not present in TS38.214.
Block Diagram
Signaling Diagram

Procedural text indentation

g:)b

The present docwment has been developed vithin the 3rd Generation Parmership Project (3GPP ') and may be further slsborated for the purposss of 3GBE.
The present document has not been subject to any approval process by the 3GPP Organizations] Parmers and shall not be implemented.

‘Thiz Specification is provided for fimre development work within 3GPP only. The Organizstional Parmsrs sccept no lishility for amy uss of thiz Specification.
Spacifications and Reports for implamentation of the 3GPP '™ system should be obtzined via the 3GDP Organizational Darmers' Publications Offices.

18 ©2025Nokia  Public I\O(IA



Markdown Explorer
(RAN2) 38.331 - Headings (Level 2)

Navigation Previous | | Next

Headings
Headings or section headers are defined using a number of # characters equal to the section hierarchy level. For
example, # defines a heading with level one, and #### defines a heading with level four. One example is shown

below for the level two heading entitled "3.1 Definitions”. Be sure to place a space between the last # character and
the first letter of the heading title.

I ## 3.1 Definitions

3.1 Definitions

19  ©2025Nokia  Public I\O(IA



Markdown Explorer
(RAN2) 38.331 - Text Decoration (Bold)

20

Navigation Previous

| Mext

LobLiL LRI $UA L Pl L LRLALALEL LELAL G B L A LB LA L LU DL RAALAL, Ll BLY; M A% S A | 5]

Text Decoration

Markdown suports bold, italic, and bold italic text decorations. These are applied using the following syntax.

Text Decoration Syntax
Jtalic *text®
Bold *Hext®*
\Bold Italic R e S

In the example below, the terms being defined are bolded.
**a2¥ communication:** A communication to support A2X services leveraging PCS

reference points, as defined in TS 22.256 \[76\]. A2X services are realized by
various types of A2X applications, e.g., BRID or DAA.

AZX communication: A communication to support A2X services leveraging PC5 reference points, as defined in TS
23.256 [76]. A2X services are realized by various types of A2X applications, e.z., BRID or DAA.

© 2025 Nokia Public
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Markdown Explorer
(RAN2) 38.331 - Block Diagram

Navigation | Previous | | Next | Navigation | Previous | | Next |

Block Diagram Written in MSC Generator [ NR RRC_CONNECTED ]

An MSC Generator block diagram can be written in plaintext directly inside the Markdown file. In this example, a
block diagram is defined by the source shown below. During converstion from Markdown to HTML., the lua script
msc_to_img.lua is called, which passes the block diagram to the msc-generator command-line tool and passes the raw Resume / Release
bytes of the resulting image file to Pandoc, which creates an image file and inserts it into the resulting HTML file. with Su spend

~nre mscgenblock

col { L
box A: MR RRC_CONNECTED [line.corner=round, width=3@8]; Establish /
space 100; NR RRC_INACTIVE Release

box B: MR RRC_INACTIVE [line.corner=round, mleft=Af@mleft];

space 180;
box C: NR RRC_IDLE [line.corner=round, mleft=A@mleft, width=A];
s
Release

A<-»B [routing=vertical, text.ident=left, label.align=middle, label.pos=left]:
Resume / Release
with Suspend;
B-»C [routing=vertical, text.ident=left, label.pos=right]: Release; =

. ) ) [ NR RRC_IDLE ]
(A@Be%, Afbottom)<-»(C@B0%, C@top) [label.pos=right, label.align=middle, -

text.ident=1left]: Establish /
Release;

21 ©2025Nokia  Public I\O(IA



Markdown Explorer
(RAN2) 38.331 - Signaling Diagram

Navigation | Previous | | Next | Navigation | Previous | | Next |
'

Signalling Diagram Written in MSC Generator UE Network
An MSC Generator zignalling diagram can be written in plaintext directly inside the Markdown file. In this example,
a signalinig diagram iz defined by the source shown below. During converstion from Markdown to HTML, the lna " MIE
script mse_fo_img lua is called, which passes the signalling diagram to the mse-generator command-line tool and N
passes the raw bytes of the resulting image file to Pandoc, which creates an image file and inserts it into the resulting SIB1
HTML file. <

Syste minformationRequest

rerers MSCEEN

hscale="auto™;

defstyle hgap [text.gap.left=20, text.gap.right=20];

defstyle entity [text.font.face="Arial", text.size.normal=14, text.wrap=no,
text.bold=yes];

defstyle b2 [text.font.face="aArial", text.size.normal=13, vspacing=7,
text.wrap=no, hgap];

defstyle ac [text.font.face="Times", text.size.normal=15, text.italic=yes,
vspacing=5, arrow.type=sharp, hgap];

defstyle au [text.font.face="Arial", text.size.normal=13, vspacing=5, hgap];
defstyle nl [text.font.face="Arial", text.size.normal=13, vspacing=5, weak,
text.italic=no, hgap];

b
»

System|nformation messages

A A

U: UE;
N: Network;

[

U<-N:MIB [au];

U<N:SIB1 [au];
UxN:SystemInformationRequest [au]l;
U<N:SystemInformation messages [au];
U<M;

[

22 ©2025Nokia  Public I\O(IA




Markdown Explorer
(RAN2) 38.331 = ASN.T Formatting

Navigation | Previous | | Next | Navigation Previous | | Next

-~ ASNISTART
ASN.1 Source -~ TAG-BCCH-DL-SCH-MESSAGE -START

ASN.1 source code is typed directly inline with the Markdown text, but is surrounded by wwee asnl and e on FOE=BLNESIEESER s SELEEE A
separate lines before and after the source. The lua script asn_render Jug adds indentation and colorization of keywords

message BCCH-DL-SCH-MessageType
and comments to the resulting HTML file.

3
~ears @SNl
-~ ASNISTART BCCH-DL-SCH-MessageType ii= CHOLCE {
1 CHOICE
-- TAG-BCCH-DL-SCH-MESSAGE-START ¢ t
systemInformation SystemInformation,
BCCH-DL-SCH-Message ::= SEQUENCE {
systemInformationBlockTypel SIB1
message BCCH-DL-5CH-MessageType 3
3 messageclassextension SEQUENCE {}
BCCH-DL-SCH-MessageType ::= CHOICE { T
€1 CHOICE { -- TAG-BCCH-DL-5CH-MESSAGE-STOP
-~ ASNISTOP

systemInformation SystemInformation,
systemInformationBlockTypel SIBL

1s

messageClassExtension SEQUENCE {}

}

-- TAG-BCCH-DL-S5CH-MESSAGE-STOP

-- ASN1STOP

23 ©2025Nokia  Public I\O(IA




Markdown Explorer

(RAN3) 38.423 - ASN.1 Formatting [New]

ASN.1 Source

ASN.1 source code is typed directly inline with the Markdown text, but is surrounded by

e asnl and e on

separate lines before and after the source. The Iua script asn_render. fua adds indentation and colorization of keywords
and comments to the resulting HTML file

24

InitiatingMessage ::= SEQUENCE {

procedureCode XNAP-ELEMENTARY-PROCEDURE .&procedureCode ({XNAP-ELEMENTARY-
PROCEDURES}) ,

criticality XNAP-ELEMENTARY-PROCEDURE.&criticality ({XNAP-ELEMENTARY-
PROCEDURES H@procedureCode}) ,

value XNAP-ELEMENTARY-PROCEDURE.&InitiatingMessage ({XNAP-ELEMENTARY-
PROCEDURES H@procedureCode})

H
SuccessfulOutcome ::= SEQUENCE {
procedureCode XNAP-ELEMENTARY-PROCEDURE.&procedureCode ({XNAP-ELEMENTARY-
PROCEDURES}),
criticality XNAP-ELEMENTARY-PROCEDURE.&criticality ({XMAP-ELEMENTARY-
PROCEDI ~ -
In1t1at1ngMessage 1= SEQUENCE {
value
PROCED! procedureCode XNAP-ELEMENTARY -PROCEDURE .&procedureCode ({XNAP-ELEMENTARY-PROCEDURES}),
} criticality XWAP-ELEMENTARY-PROCEDURE.Ecriticality ({XNAP-ELEMENTARY-PROCEDURES}
{@procedureCode}),
value XNAP-ELEMENTARY-PROCEDURE.&InitiatingMessage ({XNAP-ELEMENTARY-PROCEDURES}
{@procedureCode})
}
SuccessfulOutcome SEQUENCE {
procedureCode XMAP-ELEMENTARY-PROCEDURE . &procedureCode ({XMAP-ELEMENTARY-PROCEDURES}),
criticality XWAP-ELEMENTARY-PROCEDURE.&criticality ({XNAP-ELEMENTARY-PROCEDURES}
{@procedureCode}),
value XNAP-ELEMENTARY-PROCEDURE.&Successfuloutcome ({XNAP-ELEMENTARY-PROCEDURES}
{@procedureCode})
1

© 2025 Nokia Public
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3GPP TS 38.423v18.4.02024-12)

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;
NG-RAN;

Xn application protocol (XnAP)

(Release 18)

G

A CLOBAL I1HITIATIVE

))b

The present docwment has been developed within the 3rd Gensration Parmership Project (3GPP ' ™) and may be further slsborated for the purposas of 3GBR.
The present docmment has not been subject to any approval process by the 3GPP Crganizstional Parmsrs and shall not be implemented.
Thiz Specification is provided for fiure development work within 3GPP only: The Crganizational Parmers accept no lishility for amy use of thiz Specification.

Spacifications and Feports for implamentation of the 3GPP '™ syztem should be obtained via the 3GPP Organizational Parmers' Publications Offices.
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Markdown Explorer

(RAN4) 38.101-1 - Images — [Provous | [ Nex |
3GPP TS 38.101-1v18.8.02024-12)

Technical Specification
Images can be inserted into a document using the path to the image, that 1s the location of the image relative to the
location of the specification file. Here, images are stored in a folder called media, which is in the same directory as
the eventual HTML file. The height and width can also be set.

Images

| ![1(media/figure 5 3 1-1.png){width="6.@in" height="3.@in"} 3rd Generation Partnership Project;
Technical Specification Group Radio Access Network;
NR;

Part 1: Range 1 Standalone

(Release 18)

Channel Bandwadth [MHz)

'y

a8py [y

Transnussion Bandwidth Configuration Nyg [RB)

v

I
| Transmission
l Bandwidth [RB] |

Charmel Edge

G

3,

qa01g sammosay | £

A CLOBAL IMITIATIVE

Active Resou:'ce

——__ Blocks

—

Guardband, can be asvmmetric

The present document has been developed within the 3rd Generstion Parmership Project (JGPP ' ™) and may be farther slsborated for the purposes of 3GPR.
The present docmment has not been subject to any approval process by the 3GPP Organizstionsl Parmers and shall not be implemented.

This Specification is provided for fimre development work within 3GPP only. The Creanizstional Parmears acospt no lishility for any use of this Spacification.
Spacifications and Reports for implementation of the 3GPP '™ gystem should be obtainad via the 3GDPP Organizational Parmers' Publications Offices.
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Markdown Explorer

(RAN5) 38.501-1 - Procedural Text

Naigaon

Procedural Text

Procedural text indentation is supported in the Markdown source by a pre-processing step which removes all the

white space, since Markdown interprets two or more leading spaces as indentation to indicate code blocks. Once the
white space is removed by the pre-processing step in pre procedural lua, the conversion from Markdown to HTML
applies formatting to indent the procedural text based on the number indicated by the bullet in indent_procedural lua

The indentation shown in this example is only vseful for human-readability and does not affect the final outpst.

1\> else if the *ra-PresmbleIndex* has been explicitly provided by
PDCCH; and

1\> if the *ra-PreambleIndex® is not @boeeooe:
2\» set the *PREAMBLE_INDEX* to the signalled *ra-PreamblelIndex®;
2\> select the SSB signalled by PDCCH.
1\» else if the contention-free Random Access Resources associated with
55Bs have been explicitly provided in *rach-ConfigDedicated® and at
least one SSB with S5-RSRP above *rsrp-ThresholdSSB* amongst the

associated 558s is available:

2\> select an S55B with S5-RSRP abowve *rsrp-ThresholdSSB* amongst the
associated 5SBs;

2\» set the *PREAMBLE_INDEX* to a *ra-PreambleIndex* corresponding to
the selected SSB.

1> else if the ra-Preamblalndex has been explicitly provided by PDCCH: and
1 if the ra-Praamblelndax is not (6000000
2> set the PREAMBLE_INDEX to the signalled ra-Freamblelndex;

2> select the SSB signalled by PDCCH.

1> else if the contention-free Random Access Resources associated with SSBs have been explicitly provided in rach-

ConfigDadicated and at least one SSB with SS-RSRP above rorp-ThresholdSSE amongst the associated $8Bs is
available:

2 select an $5B with SS-RSRP above rsrp-ThresholdSSB amongst the associated $SBs;

2> set the PREAMBLE INDEX to a ra-Preamblelndex corresponding to the selected SSB.
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Navigation |Previous| | Next |

3GPP TS 38.523-1v18.2.02025.01)

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;
5GS;

User Equipment (UE) conformance specification

Part 1: Protocol

(Release 18)

G
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The presant document has been devaloped within the 3rd Generation Parmership Project (3GPD ™) and may ba further slsborated for the purposss of 3GBP
The presant docmment has not been subject to any approval process by the 3GPP Crganizstionsl Parmers and shall not be implemented.

This Specification is provided for fimre development vwork within 3GPP only. The Crganizstional Parners accept ne lisbility for amy uss of this Specification.
Specifications and Reparts for implamsntation of the 3GPP '™ system should be obtained via the 3GPP Organizational Parmers' Publications Offices.

NO<IA



27 ©2025Nokia  Public I\O(IA



Thoughts on CR Procedures

- We can compare the typical current procedure to a potential future procedure, relating each current step to the Git

equivalent in the new procedure.

- Steps with[solid green border]are nearly equivalent steps.

__________ R

- Steps with alrélashed orange border are modified from the original procedure.

- Steps with a@iggly black bord@are unique to each procedure.

Current Procedure

_—_———————=
Edit |
Copy Excerpt to e
Download Latest be Modified | SEEC)&?UE: |
Specification from | with Chg)n N
Specification | Trackingg |
Potential New Procedure
Save the
Download Edit the changes,
Latest markdown including a

Specification
(Git Pull)

specification
text directly

description of
the changes
(Git commit)

________\
————————
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Reserve Tdoc

(CR)

Reserve Tdoc

(CR)

_———— =

| Download CR
Template

Upload the
changes to
the server (Git
push)

Update Cover
Page Details and
Copy Excerpt
into Template

Download
automatically
generated
Tdoc in Word
format

4 |
| |
| |
| |
| |
~ e/

Upload Tdoc

Upload TDoc
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CR approval process

Automatic verification: colliding CRs can be automatically flagged to enable conflicts to be resolved prior to approval.
(Granularity of collision detection FFS)

Only CRs that have passed verification can be approved.

A TSG's approval of a CR means that the Git commit, which could be in a branch, identified in the CR is approved.
Hence error-prone copy-pasting after approval is eliminated.

The next version of a TS is produced by “merging” the set of approved Git commits for the spec.
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One example of a prototype CR Format

FGIT 1 SGHLANT Nawtng £129 R2-Z401605 Do Bagert
Atheeu, Grascs, 26 Fus 2024 - Tut Mur 2024 .
CHANGE REQUEST
£B.231 CR 4&8Z raw 1 current varsian: 12.0.0

o ERLE ey B
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Sz 12 W
S 12 TEG:

Wk e coda:
arugery:

Cumtam eomarmed
Al
LLREE Sure: I
r Aubaga: e
it g o folneing cmpoaE ik g,

=

B jaetion o Rawl,
£ Ao oot o o
5y - :

Db Repamrmin it o coagErs T ol

b b i 36 TELH .00

HEm 1 HOSE s captasart i TR11-C AL

Ham 2 LI caantusiey salatd chaagas ann Sapnased in ek in 5
5435573 mad rmarpec o ca el g 5 A S

O tar pekas caTErio.

Coapegrueces oo A LA o i ol abig o
e e ezt
[Toswar afncmad T EEEFRARE R SR
CLETE FEre S5 AEAT ATAE S TI00 622 A1,
[EPICEES
s apaca L B O3 AR .
attazies: Ta apas bendon WA - CA
(b e CR [-ITs=rera) TR O

PR T 2 B A P A T A 1
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CR cover page remains the same and could
be automatically generated.

The CR body is automatically generated
from the difference, or diff, between the
change and the base specification.

- The CR body includes the Git Commit ID
so that anyone can find the changes.

- The diff is processed into a familiar
format, and each set of changes is
contained in a table which includes the
entire section as context.

- Change sets are highlighted in transparent
colored boxes.

Each table indicates the line number of the
section containing the changes

- Additions are marked in green and
underlined.

. Deletions are marked in red and are struek

| NO<IA



Prototype CR Format

Demonstration

31

The new CR format would not
be as functional in Microsoft
Word since Microsoft Word
would not be able to identify
the changes which are simply
identified with different font
styles.

Therefore, a new tool to
explore the CRs could be
provided. A demonstration of
such a prototype is shown to
the right.

The example shows changes
implemented during the end-
of-release review for Release
18 38.331v18.0.0.

© 2025 Nokia Public

Change Navigation |Previous| | Next | |Current| |1 |of 147 Go

Section Navigation |Previous| l Next | | Current |

CR Explorer

Instructions
Change Navigation

e Previous - Navigate to the previous change. If the first change is selected, the previous change will be the last
change in the document.

o Next - Navigate to the next change. If the last change is selected, the next change will be the first change in the
document.

o Current - Navigate to the current change. This can be used to navigate to the first change in the document after
loading the tool. Otherwise, the last selected change will be brought into focus. If Section Navigation was used,
then the current change will be the first one in the current section.

¢ Go - Navigate to the change with the index selected in the first input box.

Section Navigation

e Previous - Navigate to the previous section. If the first section is selected, the previous section will be the last
section in the document.

e Next - Navigate to the next section. If the last section is selected, the next section will be the first section in the
document.

o Current - Navigate to the top of the closest section to which the text nearest the top of the screen i1s part.

o All section navigation will reset the current change to the first one in the section to which 1s navigated.

Section Link
nts {#contents TT} Link

NO<IA
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Markdown-Specification Repository
End of Release 18 Review Example

- An example repository has been hosted at https://forge.etsi.org/rep/fevold/markdown-specification

33

- The example includes more than 25 changes which were merged into the base specification.

The tools are hosted in the same repository at scripts - main - fevold / Markdown Specification - GitLab

The README found at the same link explains the contents of the repository.

The README found at the same link explains how to execute the scripts.

© 2025 Nokia

Public

[ fevold / Markdown Specification

¥ main v markdown-specification|/ =+ v

* Merge branch 'scripts'
¥~ fevold authored 2 weeks ago
Name
B examples
Eaimages
B3 scripts
+ 38331-i00.md
83 LICENSE
+ README.md

Y git_ril_template

Last commit

First commit of post-processing scripts and d.

First commit of post-processing scripts and d.

Reorganized content, moved markdown basic

Initial, clean commit of 38331v18.0.0

Adding license file

Added details in the README pertaining to th

Initial commit of the RIL template, which mimi.

£0968bb6 | [ History

Last update

2 weeks ago

2 weeks ago

4 weeks ago

2 weeks ago

4 weeks ago
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https://forge.etsi.org/rep/fevold/markdown-specification
https://forge.etsi.org/rep/fevold/markdown-specification/-/tree/main/scripts?ref_type=heads
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The Possibilities are Unlimited
Local ASN.1 Extraction from 38.331

35
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| Download ASN.1 |

3GPP TS 38.331v18.0.02023-12)

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;
NR;

Radio Resource Control (RRC) protocol specification
(Release 18)

G

ACLORAL IMITIATIY t

8,

The prezent document has been ypad within the 3rd G i Project (3GPP ' ™) and may be further elaborated for the purpoze: of 3GPP.
The prezent document kas not been subject to any approval proces: by the 3GPP Orzanizational Parters and zhall not be implementad.
‘This Spacification iz provided for futurs development work mhm 3GPP only. “'heOrgxnmnmaanmm ccept no liability for any uze of fﬂnsSpecxﬁcm

Specifications and Reports for implementation of the 3GPP '™ system should b obtained via the 3GPP Orzanizational Parmers' Publications Offices.
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Summary

In this presentation, we have described
Problems with the current tool used to write and update the specifications
Way forward with a new specification in Markdown with processing scripts
Prototype CR format
Prototype CR explorer for change navigation
Git repository with TS38.331 fully converted to Markdown for experimentation
Our next steps as a group are to
Collect feedback on the prototypes
|dentify missing pieces
Continue the discussion on how to solve key issues and evaluate feasibility

Determine procedures related to version control (Git)
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Resources

39

38.331 Markdown Test Repository

Pandoc
Homepage
Documentation

Git
Homepage
Documentation

Latex Equation Cheat Sheet

MSC Generator

Homepage
Documentation

WeasyPrint

© 2025 Nokia Public
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https://forge.etsi.org/rep/fevold/markdown-specification/-/tree/main?ref_type=heads
https://pandoc.org/lua-filters.html
https://pandoc.org/getting-started.html
https://git-scm.com/
https://git-scm.com/doc
https://www.cmor-faculty.rice.edu/~heinken/latex/symbols.pdf
https://gitlab.com/msc-generator/msc-generator
https://msc-generator.gitlab.io/msc-generator/
https://weasyprint.org/
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