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Part 1: Inputting a value from a user
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General 1

1. If we need to change some parameters in the layer3 message to some fixed
value, modifying the layer3 message is enough. (please refer the part2 of this. )
In some cases, user would like to change some parameters to the various kinds of
values.

2. In above cases, we need to modify a scenario that has a ‘User-input’ interface
and replace a layer3 message based on a ‘User-input’.

3. This is general C program language area, so there are various kinds of way.

4. Usually I modify a scenario based on the following way.
A - Using ‘SequenceStr’ library (User can input any letters )
B - Input value conversion to the ‘Integer’ variable (for easier to operate,
such as incrementing... )
C - Conversion from ‘Integer’ to ‘MSB(layer3 message format)’
D - Replacing(overwriting) a layer3 message
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General 2

B - Input value conversion to the ‘Integer’ variable
// example : using ‘atol’ library
// this example is for inputting ‘Integer’ value
INT rac;
CHAR str[256];
SequenceStr(“RAC?”, str, NO_TIMEOUT );
rac = atol(str); // converting to INT variable

// another example : using ‘ConvCharToArray’ and ‘Msb2IntIE’ library
// this example for inputting ‘Hex’ value

INT lac;

CHAR str[256];

CHAR buff[256];

SequenceStr(“LAC(‘0x0000’ to ‘OXxFFFF’)”, str, NO_TIMEOUT );
ConvCharToArray(str, buff, sizeof( buff)); // allocate enough area for buff
LAC = Msb2IntIE(buff, 16); // 16 is the bit-length of input value(LAC)
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General 3

C - Conversion from ‘Integer’ to ‘MSB(layer3 message format)’
// example
Int2MsbIE( LAC, buff, 16 );
// first parameter is ‘Integer’ type variable that is converted from
// second parameter is ‘CHAR’ array type variable that is converted to
// third parameter is the bit-length for converting

D - Replacing(overwriting) a layer3 message
// example
ReplacelE( SndData, buff, 38, 16 );
// first parameter is ‘CHAR’ array type variable, this is layer3 message
// second parameter is ‘CHAR’ array type variable that replace
// third parameter is ‘Start-bit-point’ for replacing
// fourth parameter is ‘bit-length’ for replacing
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Example 1

UCHAR SndData[] = {
0x00, 0x0e, 0x01, 0x74, Oxc4, 0x02, 0x01, 0x88, 0x00, 0x04, 0x10, 0x00, 0x18, 0x02, 0x01, 0x9c¢,
0x03, 0x56, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00 };
UCHAR buff[256], str[256];
INT LAC;

SequenceStr(“LAC(‘0x0000° to ‘OxFFFF’)”, str, NO_TIMEOUT ); // A part
ConvCharToArray(str, buff, sizeof( buff)); // B part

LAC = Msb2IntIE(buff, 16); / B part

// set LAC value

Int2MsbIE( LAC, buff, 16 ); / C part

ReplacelE( SndData, buff, 38, 16 ); / D part

SIB_POS =2;

SIB_REP = 32;

SndMessage( UNIT_BTS1, RLC_TR DATA_REQ, D_BCCH, 0, SndData, sizeof(SndData));
SequenceDisp( " send 'SIB1'" );
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Appendix (Global variable over a scenario)

1. When we use a scenario that is divided each part such as ‘0001.c’ for idle,
‘0021.¢’ for mobile terminated call, etc..., in some case, we would like to use a
global variable that we can use more than 1 scenario.

2. We can see such global variables.
(please refer the ‘c:¥MX847010¥scenario¥include¥scenario.h file)
you can see the following parameter; ( the following is a little example )
extern DLLIMPORT INT UserVarO;
extern DLLIMPORT INT UserVarl;
extern DLLIMPORT UCHAR UserMem0[256];
extern DLLIMPORT UCHAR UserMeml[256];

we can use these variables for more than 1 scenario.
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Part 2: Modifying wireless protocol messages
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RRC Layer message modification 1

When we modify RRC layer message, we can modify this by using the
‘Message Coder’ tool. The following is a example for ‘RRC Connection Release’.

/* Send Message: RRC Connection Release */
{
UCHAR SndDatal] = {
0x3c, 0x82, 0x00
35
SndMessagelntegrity( UNIT_BTS1, RLC_UM_DATA_RE, SndDat
SequenceDisp( " send 'RRC Connection Release'" );
b

D DCCH : DL-DCCH message

18 : length of this message

/nritsu
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RRC Layer message modification 2

Please execute the ‘Message Coder’ tool, and copy the layer3 message to this tool.
EEX

V' Anritsu — Message Coder — [New Datall

@ File Tool Mindow Help -8 x

* Select ‘RRC PERu EHad BED

. . T
 match the format (in this [ Miake Dataut || Encots || Decudz .]} [RRG | |[DL-DGH-Messase ]
13 b [3 b T 1 i
case ‘C’ and ‘Spacer-ON”) [ | @) [Otex @6 OB Flspecq (@
| RRG mAS | Gorfie | RLC/MAG | aM5 |55 | cEs |
[3 b
° Select DL-DCCH-msg Field Yalue Type
= DL-DCCH-Message o SEQUENCE
¢ B integriyCheckinta SEQUENCE
° puSh DeCOde button = message rreCaonnedtionRelease CHOICE
= rrcConnectionRelease r3 CHOICE
B3 i SEQUENCE
= rreConnectionRelease-ra 10 SEQUEMNCE
rre-Transactionldentifier 0 INTEGER
* Then we can see the 308 2 INTEGER
releaseCause normalEvent EMUMERATED
decoded data rplmn-information SEQUENGE
nonGriticalExtensions SEQUENCE
%30, 0x82Z, OO0

Mar2002
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RRC Layer message modification 3

Please modify the layer3 message in this tool.

%'/ Anritsu — Messaee Coder — [New Datall

@ File Tool Window Help - &

* modify some parameter
odify some parameters [ gL e e e m

x

=
* push ‘Encode’ button ( Maks Default |[ Encods |[ Decode |  |RRG | [DL-DOGH-Messaze 2]
—_— e — [l
. [ | OHex @G OBn  [FSpacer [Offzet=12, Length=a \
. —_—— =
Copy the mOdlﬁed data to RRG |NAS | Ganfie | RLCAMAG | SMS | S5 | GBS |
scenario (bottom of this ) Fiel value e
= DL-DCCH-Message 0 SEQUERCE
: . . integrityCheckinfo SEGUERCE
. -
1fthe blt 1ength 18 Changed’ B message rreConnectionRelease CHOICE
please modify the length in L 2 .
=
the scenario = rreConnectionRelease-r3 10 SEQUENCE
rre-Transactionldentifier i INTEGER
[ r-308 3 INTEGER
TeleaseCause norfalEvent ENUMERATED
rplmp-information SEGUERCE
nonCriticalExtensions SEGQUEMNCE
‘DL—DCCH—MEssagE message.rrcConnectionRelease r3.rcConnectionRelease-r3.n-308 |
T
0x3C, 0x84, 0x00

% =
Mar2002 | Encaded 15 bits|
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RRC Layer message modification 4

Please copy the modified RRC layer message, if the modified data length is
different from original one, please change the data length too.

/* Send Message: RRC Connection Release */
{
UCHAR SndDatal] = {
0x3x00
35
SndMessagelntegrity( UNIT_BTS1, RLC_UM_DATA_REQ, D_DCCH, 0, SndDat
SequenceDisp( " send 'RRC Connection Release'" );
b
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RRC Layer message replacement 1

When we replace some parameters in RRC layer message, we can use the
‘Message Coder’ tool. The following is a example for PSC(Primary Scrambling
Code) replacement in ‘RRC Connection Setup’.

UCHAR SndDatal] = { /I RRC Connection Setup message
0x30, 0xe7, 0x12, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x01, 0x00, 0x00, 0x20, 0xd6, 0x06, 0x93, 0xa7, 0x81,
0x29, 0xe0, 0xd4, 0x20, 0x00, 0x28, 0x42, 0xcf, 0x2b, 0x41,

0xf5, Oxea, 0xd3, 0x41, 0xcl1, 0x00, 0x00, 0x00, 0x9f, Oxc8,
0x05, 0x0a, 0x00, 0x01, 0x00, 0x48, 0x00, 0x01, 0x4f, 0x00 };
UCHAR buff[16];

Int2MsbIE( PrimaryScramblingCode, buff, 9 );

ReplacelE( SndData, buf 9);

836 : Why 836™ data?
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RRC Layer message replacement 2

When we decode the RRC layer message, then please find the parameter that
you need to replace. You can see the ‘Offset’. This ‘Offset’ is the ‘Start-bit’ for
replacement A Anritsu = Message Goder — [New Datal]

ﬂ.'F\Ie Tool Window Help 3 :l"
L 2upe 2B M

[Meke Default | Encade |[ Decods ] |RRC v | [DL-GOCH-Message E]
In this case, the frinayecanbinecede | (@] Oex 00 @B | Clspacer [l
‘ 5 - TR T e
Offset’ is 836. [NAS | Contie | ALG/MAG | SMS |55 | GBS
Field Value Type
] dpch-Compress eddodelnfa SEQUENCE A
V\/e can C()nfirm teDiversityMade noDiversity ENUMERATED
. ssdt-Infarmation SEQUENCE
‘How many bit = dkinformationPerRL-List 1 SEQUENCE OF
=- DL-InformationPerRL 10 SEQUENCE
for replace’ . £ madeSpecificinfo dd CHOIGE
= fdd fili SEQUENCE
(= prima SEGQUENCE

In this case, 9bit
length.

‘DL—CCCH-Message message.rrcConnectionSetup.ra rreConnectionSetup-ra.dl-InfarmationP erRL-List DL-InformationPerRL[0] mndeSpemﬂc\ri

001100001110011100010010000000000000000000000000000000000000000000000000000000000000000000000001000000000000
000000100000110101100000011010010011101001111000000100101001111000001101010000100000000000000010100001000010
110011110010101101000001011011000100110000010101100001011100111010011110000101001010011110000111010100011000
0000000000101010001100010011001111001010110100010L0110011110001101000101011000010111001110100111100010011000
100111100010110101001010000000000001001010010100011011001111001010110100010101100111100011010001010110000101
110011101001111000110110101001111000111101010011100000000000011010100110010000000000000000110001001010010100
011110000000011110000000000100100000000100010001110011111011001100000100111101011110101011010011010000011100
00010000000000000000000000001001111111001000000001010000101000000000000000010000alfshRpii000000000000000001
0100111100000000
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NAS Layer message modification 1

When we modify NAS layer message, we can modify this by using the
‘Message Coder’ tool. The following is a example for ‘Identity Request’.

/* Send Message: Identity Request */
{
UCHAR SndDatal] = {
0x14, 0x00, 0x04, 0x0a, 0x30, 0x02
35
SndMessagelntegrity(UNIT_BTSl,RLC_AM_DATA_RE2,SndDat
SequenceDisp( " send 'Identity Request'" );
b

D DCCH : DL-DCCH message
47 : length of this message
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NAS Layer message modification 2

Please execute the ‘Message Coder’ tool, and copy the layer3 message to this tool.

V! Anritsu — Message Goder — [New Datal]

o Select ‘RRC’ w Fili Taal Wind.ow“Hé\.p . -8 x
LT 28 EE B8O
. . — f
 match the format (in this Make Defaull || Encode || Decode || |RRC v || [DL-DGGH-Message B‘
case ‘C’ and ‘Spacer-ON”) || | ) |Otex @c Obn | @spacsr | =
. , RRG |[NAS | Confie | RLG/MAG | 5M5 |55 | oBS | ' .
hd Select DL'DCCH'mSg Field Walue Type
= DL-DCCH-Messane 1} SEQUENCE
3 £ integrityCheckinfo SEQUENCE
° puSh DeCOde button = message downlinkDirectTransfer CHOICE
= downlinkDireciTransfer 3 CHOICE
=13 1} SEQUENCE
= downlinkDirectTransfer-r3 SEQUENCE
rre-Trangactionldentifier 0 INTEGER
* Copy the nas-message part - - ENUMERATED
~-nas-Message 051801 OCTET STRING

nonCriticalExtensions \

nas—Message

QCTET STRING =
| 051801
0x14, 0x00, O0x04, 0Ox0a, 0x30, Ox02

Size: (1 . 4005} Tnput size : 3} |2

=
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NAS Layer message modification 3

Please decode nas-message part.

Anritsu - Message Goder - [New DataZ]

* Open new screen
P File Tool Window Help

EEX

= i

* Select ‘NAS’ D@y anas =am
h h f . h. [ Make Default ][ Encode j[ Decode ]‘ |NRS V‘|‘MM.Identity request{MM} B|
¢ match the tormat (1n this = ! o
( | @ ®Hex OG  OBin [ Spacer -Op(mns !_l @

(9 b (9 5 = =
case ‘Hex’ and ‘Spacer-Oftf”) T R ST ST T T

« Paste nas-message part :
= SKip Indicator
. Skip Indicatar

= Mobility managerment protocal discriminator

* Select message type (in

1 . 1 Protocol Discriminatar
thls case MM : Identlty (- |dentity requesthessange type
request) - Bpare Half Octet

=- ldentity trpe
= Octett
* push ‘Decode’ button spare

trpe of identity

IMS!

DIVISION
Flx
CHOICE

 Then we can see the ostenL |
decoded data in the nas- '
message part Mar2002

Discover What's Possible™
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NAS Layer message modification 4

Please modify the layer3 message in this tool.

Anritsu — Messaee Goder - [New Data2]

B

. @ File Tool Window Help NEE
* modify some parameters . —
DA B HE w0
* push ‘Encode’ button ((Make Default_| Encods | Decode | [ MAS | [ MM Tenity reauestihib E]
. | @ @ Hex OG (OBin []Spacer i] @
L] — - — — - B J
copy the modified dat.a to | RRG | NAS | Confie | RLC/MAG [SMS |55 | cBS |
RRC part (bOttom Of thlS ) | Field walue Type
= ldentity request DIMISION
- SKip Indicator v
- 5KIp Indicator 0 FiX
& Mohility management protocal discriminatar Y
& ldentity requestMessage type Y
& Spare Half Octet v
- Oclett DIVISION
“.. Bpare Half Octet 1} FIX
& Identity type v
= Octett DIVISION
. spare 0 Flx
[t o identty CE] CHOICE
|
! :
051802
Mar2002 Encoded 24 bits:

Discover What's Possible™
MD8470A-E-E-5

Slide 20

/nritsu

10




NAS Layer message modification 5

Please modify the layer3 message in this tool.

%'/ Anritsu — Messaee Coder — [New Datall

@ File Tool Window Help

* paste nas-message part = Py

-

[ Make Default | Encode | Decode | |RR0

v | [DL-DGCH-Message

E}

* push ‘Encode’ button

. i | OHex &G (OBin [¥]Spacer
L] — -
copy.the modified da:ta to RAC |MAS | Gonfie | RLO/MAG | SMs |55 | GBS |
scenario (bottom of this ) Fiel value Tyne
= DL-DCCH-Message i} SEQUENCE
: . . integrityCheckinfo SEQUENCE
° 1fthe blt_length 18 Changed’ = message downlinkDirectTransfer CHOICE
please modlfy the length in = downlinkDirectTransfer [E] CHOICE
=13 1) SEQUENCE
the scenario = downlinkDirectTransfar-r3 SEQUENCE
rre-Transactionldentifier i} INTEGER
cn-Dromainldentity cs-domain EMUMERATED
{ nas-Message 051802 QCTET STRING
noRCTCalEdensions SEQUENCE

!DL—DCCH—MEssagE message. downlinkDirectTransfer.r3 downlinkDireciTransfer-r3.nas-Message

0x14, 0x00, Ox04, Ox0A, 0x30, 0x04

Mar2002

T =
Encoded 47 bits:
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NAS Layer message modification 6

Please copy the modified NAS layer message, if the modified data length is
different from original one, please change the data length too.

/* Send Message: Identity Request */
{
UCHAR SndDatal[] = {
0x14, 0x00, 0x04, 0x0a, 0x3
35
SndMessagelntegrity(UNIT_BTS1,RLC_AM_DATA_REQ,D_DCCH,Z,SndDat
SequenceDisp( " send 'Identity Request'" );
b
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NAS Layer message replacement 1

When we replace some parameters in NAS layer message, we can use the
‘Message Coder’ tool. The following is a example for LAC(Location Area Code)
replacement in ‘Location Updating Accept’.

UCHAR SndData] = {
0x14, 0x40, 0x1a, 0x0a, 0x04, 0x89, 0xe0, 0x04,
0x01, 0x00, 0x2e, 0x0b, Oxe8, 0x02, 0x46, 0x8a,

Oxce

}s

UCHAR buff[256];

/I set LAC value

Int2MsbIE( LAC, buff, 16 );

Replacel E( SndData, buff, 63;
63 : Why 63t data?
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NAS Layer message replacement 2

When we decode the NAS layer message, then please find the nas-message
parameter. Then you can see the ‘Offset’. This ‘Offset’ is the ‘Start-bit’ for nas-
message part. And next is the field for nas-message area length. Usually this field is

12b1tS ./ Anritsu — Message Goder — [Mew Datall EJ@|E|
w File Tool Window Help -8 »%
Do 28R =EO ‘Location Updating Accept’ message
[ Make Default || Encode ) Decode | | RRG +| [DL-DCCH-Message (4
‘ | OHex OC  ®Bin || []spacer Offeet=11 LengtE%l_“S
RRC |NAS | Gorfie | RLG/MAG | SMS S5 [ oBS | '
| Field Valug Type
| = DL-DCCH-Message o SEQUENCE Lad
- integrityCheckinfo SEQUEMCE
= message downlinkDirectTransfer CHOICE
=- downlinkDirectTransfer r3 CHOICE
=3 . 0 SEQUEMNCE
= downlinkDirectTransfer-r3 12bit length SEQUENCE
. rre-Transactionldentifier ” T INTEGER
. ch-Domainldentity cs-domain ENUMERATED —
has [ 050244F002 7 2 QCTET STRING -
I > =
|DL-DECH-Message mess ownlinkDirectTransfer r3 downlinkDirectTranster-r3.nas-hessage |
000101000100 1000100111100
001001000110
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NAS Layer message replacement 3

And then when we decode the NAS layer message, then please find the
parameter that you replace. Then you can see the ‘Offset’. This ‘Offset’ is the
‘Start-bit’ for replacing parameter part. Then we can confirm the length of this
parameter. ( in this case, ‘Offset’ is 40. and length is 16-bits ( 8 + 8).)

./ Anritsu - Message Coder — [Mew Data?] E]E‘El
’ File  Tool ‘Window Help
DEEo 3@ =M ‘Location Updating Accept’” message

=l

[ Make Default ][ Encode ][ Decode ] |NP|S v| ‘

g '_
| | @ OHex OC  ®Bin [] Spacer ‘

[RRG | NAS |[Gontie [ RLG/MeC |SMS |55 | GBS |

Field Value Type
C . LncC digit3 0 INT ~
- = Octet3 DIWISION
S LMNG digit? il IMT
L MNG digit1 2 INT
B Octetd ! . DIVISION
[ | " =
3 Octets DIVISION
L LAC (continued) 128 IMT
=l Mabile [dentity TLY e

_|Locat\0n updating accept Location Area Identification. Octetd LAC |

‘0uou01010000001001000100111100000000001@30000@3001011100000101111101000000000100100011010001010110 ‘
0111
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NAS Layer message replacement 4

So the start bit of the replacement parameter is the following;

nas-message ‘Offset’ (in this case 11)
+ length of nas-message length field ( in this case 12, usually 12bits )
+ ‘Offset’ in the NAS message part (in this case 40)
So in this case, the start bit of LACis 63 (11 +12+40)
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Appendix (SMS/SS Layer message) 1

SMS/SS layer messages are contained in the NAS message, so in the
modification and replacement case, please go into more higher layer. But the
operation is basically same as NAS part.

V1 Anritsu — Message Goder — [New Data2] EE®
Please copy @ Pl Tool Window Felp S
RPDU(or Facility) DRy snad B8
data to SMS/SS tag Wake Default | Encode || Decode | | NAS | [SMEOP-DATA £l
— /@) OO0 O Do Ottt ez |
. [RRG Gonfig | RLG/MAG [sms | ss | cBs |
If RPDU(or Facility) Field A valug Tome
. = CP-DATA DIVISION
data 1ength 1S Changed> = Transactianidentifmr\‘ W
. Tiflag The message is sentfromt.. CHOIGE
please modify red one 10 e cHolce
. & EMS tocol discrirfnat v
by us1n reen one' CFLD:TA Maegseﬁ protocol discrimgnator i
lﬁl CP-User data Ly
Sadl & octett DVISION
Length indicatar @ LEN
OCTETARRAY
= Octet2-Octet24a DVISION
7100065121 436567F9001 2340981 89674523 |RPDU / 0100065121436587F9001 .. |OCTETARRAY
F100004090701 01 0000000

— ]
Ser data Octet2-Octet243.RPDU |

Size : (0. 248} Tnput size{ 200 ) bo1oones1z1436557Fo001254098189674523F1 000040901 01010000000

1 Mar2002 Encoded 256 bits.
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Appendix (SMS/SS Layer message) 2
The start-bit of the SMS/SS layer messages are following;

‘Offset’ of nas-message
+ length of nas-message length field ( in this case 12, usually 12bits )
+ ‘Offset’ in the NAS message tag
+ ‘Offset’ in the SMS/SS message tag
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SIB (System Information Message) modification 1

When we modify SIB message, we can modify this by using the ‘Message
Coder’ tool. The following is a example for ‘SIB Typel’.

UCHAR SndData[] ={ //SIB Typel
0x00, 0x0e, 0x01, 0x74, 0xc4, 0x02, 0x01, 0x88,
0x00, 0x04, 0x10, 0x00, 0x18, 0x02, 0x01, 0x9c,
0x03, 0x56, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00 };
SIB_POS =2;
SIB_REP =32;
SndMessage( UNIT_BTS1, RLC_TR_DATA_RE '¢@ 0, SndData, sizeof(SndData));
SequenceDisp( " send 'SIB1'" );

D BCCH : BCCH-BCH-Message
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SIB (System Information Message) modification 2

Please execute the ‘Message Coder’ tool, and copy the layer3 message to this tool.

'l Anritsu — Message Coder — [Hew Datal]

* Select ‘RRC’ @ File Tool indow Help BEE

L EnRE BEM

* match the format (in this
<o . X [(Moke Defoult_|[_Encode | Decode || |RRG ]
case ‘C and *Spacer-ON’) | =0 [Gre ®c_ O |t

° Select cBCCH_BCH_mSg, .RRG |NAS | Confie | RLG/MAG | SMS | S5 [cBS |

|BOGH-BCH-Messags 4

Offset=24, Lergth=125_ | @

Fisld valu Type
= BCCH-BCH-Message SEQUENCE
3 s
* push ‘Decode’ button & message SEQUENCE
sfn-Prime [t} INTEGER
= payload completeSIB-List CHOICE
= completeSIB-List 1 SEQUEMNCE OF
- CompleteSIBshort SEQUENCE
° Copy the Slb—data—Varlable osib-Type i systeminfarmationBlockTy..  ENUMERATED
sib-Data-variable 110001000000001000000L..  BIT STRING
part
\ sib-Data-variable

BIT STRING

BCCH-BCH-Message.message.payload.completed  |jl1000100000000710000000011000100000000
00000007 1000001 0000000000000001 100000

0x00, 0x0E, 0x01, 0x74, 0xC4, 0x02, 0x01) |0000700000000110011100000000110101011
0x01, 0x9C, 0x03, 0x56, 0x80 a1anan

Size: {1 . 2143 Tnput gize : (170 |
Mar 2002 [ o ][ ocancel ]
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* Open new screen
* Select ‘RRC’
* Select ‘SysInfoTypel’

* match the format (in this
case ‘Bin’ and ‘Spacer-Off”)

* Paste sib-data-variable part

* push ‘Decode’ button

e Then we can see the
decoded data in the SIB
message part

SIB (System Information Message) modification 3

Please decode sib-data-variable part.

Anritsu - Message Goder — [New Data2]
'FHE Tool Window Help - 0 X

Ly angE B0
T
[ Make Default || Encode |[ Decode ]| |Rrc v | [SyshnfTypel « |
= L ]
. Otex OG @B | [opacer [otfeet=a, Lengtnto | )
RRCG [[NAS | Contie | RLG/MAC |SWS |[ss  |cBS |
:
Field Value Type
= SysinfaTypet 110 SEQUEMNCE L
L on-GommonGEh-AP-RAS-Sysinfo oogn OCTET BTRING

= tn-DomainSysinfoList 2 SEQUENCE OF

= CN-DomainSysinfo SEQUENCE 5.
cn-Domainidentity ps-damain ENUMERATED
=-en-Type gsm-hiAP CHOICE
gsm-MAR 0om QCTET STRING
cn-DR¥-CycleLengthCoefd 8 INTEGER
= CN-DomainSysinfo SEQUENCE
en-Diomainldentity cs-domain ENUMERATED
=-cn-Type gsm-hiAP CHOICE
gsm-hAR oom QCTET ETRING o,

SysinfoTypel.cn-CommaonG Sk-MAP-MAS-Sysinfo

1100010000000010000000011000100000000000000011000001000000000000000110000000001000000
DDllDDlllDDDDDDDDllDlDlDllDlDDDDDDDl

Mar2002 Encoded 117 bits

Discover What's Possible™
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Slide 31

* modify some parameters
* push ‘Encode’ button

* copy the modified data to
RRC part (bottom of this )

» memorize the length

SIB (System Information Message) maodification 4

Please modify some parameters in this tool.

Anritsu — Messaee Goder - [New Data2] [ |
@ File Tool Window Help - 8 x

D&M

FyaE B8O

|RrG v | [sysinfaTypet

[ Make Default l Encode I Decode J

| OHex OG @Bin []Spacer
RRO |NAS | Confie | RLO/MAG [SMS | S5 |cBS |
| Field walue Type
= SysinfoTypel 110 SEQUENCE i
| en-CommonGSh-MAP-MNAS-SysInfo 0022 OCTET STRIMG

= en-DomainSysinfolist 2 SEQUERNCE OF

= Ch-DomainSysinfo SEQUEMCE =
- en-Dormainldentity ps-domain EMNUMERATED
= th-Type gsm-MAP CHOICE
- gsm-MAP ooo1 QCTET 8TRING
- en-DR¥-CyeleLengthCoefl g INTEGER
[=- Ch-DomainSysinfo SEQUENCE
- er-Domainldentity cg-domain EMNUMERATED
= th-Type gsm-mAP CHOICE
; gsm-MAP ooo1 QCTET STRING o,

SysInfoTypel cn-CommaonGSM-MAP-MNAS-Bysinfo |

1100010000000000100010011000100000000000000011000001000000000000000110000000001000000
|00110011100000000110101011010000000

T
Mar2002 | Encoded 117 bits. |

Discover What's Possible™
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SIB (System Information Message) maodification 5

Please modify the layer3 message in this tool.

* paste sib-data-variable part

* match the length in the
previous slide

* push ‘Encode’ button

* copy the modified data to
scenario (bottom of this )

sib-Data-variable

BIT STRING

110001 000000000071 0007 001 10001 00000000
00000001 1000001 00000000000000071 10000

00001 0000000071001 000000001 101010
010000

Size: 01 . 214 Tnput size : (1173

\\# Anritsu — Message Coder — [New Datal]
@ File Tool WWindow Help

DEdy snEd BE0

g %

| —
[Make Default | Encods | Desods | |RRG
A S—

+ | [BOCH-ECH-Messaze

€]

(Offset=24, Leneth=128 |

| | @ OHex ®CG  OBin [V Spacer
RRG | NAS | Confie | RLG/MAG [SMS S5 | cBS |
Field Walue Type
= BCCH-BCH-Message SEQUENCE
= message SEQUENCE
sfh-Prime 0 INTEGER
=~ payload completeSIB-List CHOICE
= completeSIB-List 1 SEQUERNCE OF
= CampleteSiBshort SEQUENCE
sib-Type systemninformationBlockTy...  EMUMERATED
sib-Diata-variable 110001000000000010001 BIT STRING

|BCCH—BCH—Message message. payload.completeSIB-List.CompleteS|Bshort[0] sib-Data-variable i

|“Dxnl, 0x9C, 0x03, 0x56, 0xE0

0«00, OxDE, 0x01, 0x74, 0xC4, 0x00, 0xB9, 0x38, Ox00, O0x0C, Oxl0, 0x00, Ox18, 0x0Z, ‘

Mar2002

Encoded 148 bits

Discover What's Possible™
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SIB (System Information Message) modification 6

Please copy the modified SIB message. And please fill with ‘0’ in the rest of the
data. (SIB message is always same length.)

UCHAR SndData|] = {

SIB_POS =2;
SIB_REP = 32;

// SIB Typel

0x00, 0x0e, 0x01, 0x74, 0xcx88,
0x00, 0x04, 0x10, 0x00, 0x18, 0x02, 0x01, 0x9c,
0x03, 0x56, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00 };

SndMessage( UNIT_BTS1, RLC_TR_DATA_REQ, D_BCCH, 0, SndData, sizeof(SndData));
SequenceDisp( " send 'SIB1'" );

Discover What's Possible™
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SIB (System Information Message) replacement 1

When we replace some parameters in SIB message, we can use the ‘Message
Coder’ tool. The following is a example for LAC replacement in ‘SIB Typel’.
WHY 38t data?

UCHAR SndDatal[] = {
0x00, 0x0e, 0x01, 0x74, O0xc4, 0x02, 0x01, 0x88,
0x00, 0x04, 0x10, 0x00, 0x18, 0x02, 0x01, 0x9c,
0x03, 0x56, 0x80, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00 };

UCHAR buff[256];

/Il set LAC value

Int2MsbIE( LAC, buff, 16 );

ReplacelE( SndData, buf 16);

SIB_POS =2;

SIB_REP = 32;

SndMessage( UNIT_BTS1, RLC_TR_DATA_REQ, D_BCCH, 0, SndData, sizeof(SndData));

SequenceDisp( " send 'SIB1'" );
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SIB (System Information Message) replacement 2

When we decode the SIB message, then please find the sib-data-variable part.
Then you can see the ‘Offset’. This ‘Offset’ is the ‘Start-bit” for sib-data-variable
part. And next is the field for sib-data-variable area length. This field is 8bits

finritsu — Message Coder — [New Datall

' File Tool Window Help _ =4
Dedt =28H =2 EO ‘SIB Typel’ message
[ Make Default ][ Encode ][ Decode ] ‘RRC "| [B_(f(j:l:BCH—Message B

| | OHex OC  &Bin [5pacer

RRC [NAS | Gonfie | RLG/MAG |SMs |55 | oBS |

| Field Yalue Tvpe
| = BCCH-BCH-Message SEQUERNCE
- message SEGQUENCE
- 5in-Prime 1} INTEGER
-:J payload completeSIB-List CHOICE
= completeSIB-List . 1 SEQUENCE OF

2 CompleteS/Bshort 8bit length SEQUENCE

L. gib-Type EffinormationBlockType1 EMUMERATED
® cib-Data-varigble | 110001000000001 00000000 BIT 3TRING

Discover What's Possible™ Slide 36 A n ri tsu
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SIB (System Information Message) replacement 3

And then when we decode the SIB message, then please find the parameter that
you replace. Then you can see the ‘Offset’. This ‘Offset’ is the ‘Start-bit’ for
replacing parameter part. Then we can confirm the length of this parameter. ( in
this case, ‘Offset’ is 3, and next 3bit’001” is fixed and length is 16-bits. )

.7 Anritsu — Message Goder — [New Data?]

' File  Tool ‘Window Help = a
' I “SIB Typel” message )
DEHL BHEE BEMD P £
[ Make Default || Encode ][ Decode | |RRC V‘ |5V91ﬂfDTYDE1 B
| . OHex OC @B []Spacer Offset=3 Lensth=19 |@
RRG [NAs | Confie | RLG/MAG [Sws |55 |08 | '
| Fleld Yalue Twpe
= SysinfoTypet 110 SEGQUENCE ~
cn-CommaonGE-MAP- M it | noso | OCTET STRING =
= ch-DomainSysinfoList 2 SEQUENCE OF
= CM-DomainSysinfo SEQUERNCE
. cn-Domainldentity ps-damain EMUMERATED
= ch-Type gsm-MAP CHOIGE
gsm-MAP oooo QCTET STRING
L ch-DRFE-CvcleLenath Coeff a INTEGER o
|S\j'5|ﬂfUT\pr1 cn-CommonGSk-MAP-NAS-Sysinfo |
:llllIJEIEIlIJIJIJIJEIEIEIIJIJIJEIEIEIEIIJIJlDDDDDlDDDDDDDDDDDDDDDllDIJIJIJEIEIEIIJIJLEIDDDDDDDllDDlllDDDDDDDDlll]l[ll
011010000000
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SIB (System Information Message) replacement 4

So the start bit of the replacement parameter is the following;

nas-message ‘Offset’ (in this case 24)
+ length of sib-data-variable length field ( in this case 8 )
+ ‘Offset’ in the sib-data-variable part (in this case 3,)
+ more 3bit fixed data ‘001’ (usually nothing)
So in this case, the start bit of LACis 38 (24+8+3+3)
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Appendix (Bigger SIB message)

There are bigger SIB message such as SIB type5 and SIB typell. In these cases,
at first please get the sib-data-variable part from all BCCH-BCH-Message. Then
please concatenate all sib-data-variable part and paste on the SysInfoTypeS5 or
SysInfoTypel 1. After modifying and encoding a SysInfoType5 or 11 message, and
then please past sib-data-variable part from first block. The length of these
sib-data-variable part is always 222. But only last block case, the length is not 222.
(in last block case, please past rest of SysInforType5 or 11 data. )
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Message modification trial

Please prepare the scenario and header file ( 0001.c, 0001.h, 0081.c and 0081.h
from W-CDAM sample scenairo ). 0081 is SMS MT scenario. And this scenario
ask UE to reply ‘acknowledgement’. Please modify this scenairo for ‘no-request
acknowledgement SMS’. (only 0081.h modification is enough by using Message
Coder tool.) The key parameter for this is ‘“TP-RP’.
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Part 3: Lower layer parameter modification

Discover What's Possible™ Slide 41 Anri tsu
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General

When we modify the layer3 message that has a relation with lower layer (such as
RRC Connection Setup, Radio Bearer Setup), we need to modify not only layer3
message, but also lower layer parameter setting in the MD8470A. About the lower
layer parameter setting, there are 2 key point as follows;

1. Parameter Setting : we modify the lower layer parameter.

2. Executing : previous step1 is only modifying some lower layer parameters, for
being effected this stepl modification, we need to execute(or re-execute) lower
layer.
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Example for parameter setting
INT InitParam_PhyRISetup D DPCH_AMR()
{

CPHY_RL SETUP_PAR *CphyRISetupPar;

CphyRISetupPar = &CphyRISetup D_DPCH_AMR;

memset( CphyRISetupPar, 0, sizeof(CPHY RL SETUP PAR));
CphyRISetupPar->Offset =0;

CphyRISetupPar->ScrCode = 0x00000090;

CphyRISetupPar->SlotFormat = SLOT_FORMAT _8;  /* for DPCCH */
CphyRISetupPar->SymbolRate = SYMRATE30K; /* for DPDCH */
CphyRISetupPar->ChCode =5;

CphyRISetupPar->Power =POWER_STEP_01DB(-60); /* Power = -6.0dB */

CphyRISetupPar->TxDiversity = DIVERSITY OFF;

return 0;
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Example for executing

CalcRMParameter( D DPCH, &CphyRISetup D DPCH_AMR, &CphyTrchConfig D DPCH_AMR );
CphyRISetup( UNIT_BTS1, D_DPCH, 0, &CphyRISetup_D_DPCH_AMR, CFN, NO_TIMEOUT );
CphyTrchConfig( UNIT BTSI1, D DPCH, 0, &CphyTrchConfig D DPCH AMR, CFN, NO TIMEOUT );
CmacConfig( UNIT_BTS1, D DPCH, 0, &CmacConfig D DPCH_AMR, CFN, NO_TIMEOUT );
CalcRMParameter( U DPCH, &CphyRISetup U DPCH_AMR, &CphyTrchConfig U DPCH_AMR );
CphyRISetup( UNIT_BTSI1, U_DPCH, 0, &CphyRISetup U DPCH_AMR, CFN, NO_TIMEOUT ),
CphyTrchConfig( UNIT BTSI1, U DPCH, 0, &CphyTrchConfig U DPCH AMR, CFN, NO TIMEOUT );
CmacConfig( UNIT_BTSI1, U DPCH, 0, &CmacConfig U DPCH_AMR, CFN, NO_TIMEOUT );

CrlcConfig( UNIT_BTS1, CRLC_TR_ESTABLISH, DTCH, 0, &AMR_CrlcConfig DTCH, TE, NO_TIMEOUT );
CrlcConfig( UNIT _BTSI, CRLC_TR_ESTABLISH, DTCH, 1, &AMR_CrlcConfig DTCH, TE, NO_TIMEOUT ),
CrlcConfig( UNIT_BTS1, CRLC_TR_ESTABLISH, DTCH, 2, &AMR_CrlcConfig DTCH, TE, NO_TIMEOUT );

‘Executing’ library is independent for each layer ( Rl(lower layerl), Trch(higher layerl),
MAC(lower layer2) and RLC(higher layer2) ). And Rl, Trch, MAC layer are independent
for uplink and downlink. RLC is common both uplink and downlink. ‘CalcRMparameter’ is
for calculating RM(Rate matching) parameter that is located Trch and MAC, but this
calculation needs a parameter in the R1. So we need to execute this library before ‘Executing’
each layer. After this ‘Executing’, parameters that is set up in previous slide is effected.
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Example for modification related with lower layer 1

The following is a example for PSC(Primary Scrambling Code) replacement in
‘Radio Bearer Setup’ that is related with lower layer parameter. (pleaser refer the
part2 in detail. ) We need modify not only Layer3 message, but also...

./ Anritsu — Messase Coder — [New Datall

@ File Tool indow Help
bedL 288 280

S

Make Default | Encods || Decods | |RRG

| [DL-DOCH-Message

RRG |WAS | Corfie | RLG/MAG | SMS | S5

[prinsryscrsnblivecods | (@] Orer o @

Bin || [JSpacer
| cBs |

T = - @
[ofost=802 |Lenets|

- primaryCRICH Infa

Field Walue Type
~dpeh-CompressedMadelnfo SEQUENCE Ll

beDiversityMode noDiversity ENUMERATED

sedkInformation SEQUENCE
= dkInformationPerRL-List 1 SEQUENCE OF

= DL-InformationPerRL 10 SEQUENCE

= modeSpecificlnfa fdd CHOICE
= fdd i} SEQUENCE

SEQUENCE

INTEGER

DL-DCCH-Message.message.radioBearerSetup.r3 radioBearerSetup-r3.dl-InformationPerRL-List. DL-InformationPerRL[0]. mode Specificinfo. fli}

001110000010010001001010101001110010110000000110000000000000100010000100011100010000011000000111011100000001
110001010111000100000110000010000111000000100000011001110001000001100000100101110000001001001000001000000001
0110000000100100000101001001011010010011000100100110101001010111001010001111000001100011100010001000010L0001
000000000000010011100000010000010100010000001000111011001101000100000010000000011001110000100010001110101101
0000010010001000000000L1110000001000100010111010000000111100010000001001000000001000100011101010010110011000
111000011100001000100000000000000000100000010011100000010000010100010000001000111011001101010101110001000100
100010101110001001100100110101110011110101111011111101001101000001110001010000000000000000000000000001001101
10010010000000010100001010000000000000000 10000 000000000000000001010000101000000000
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Example for modification related with lower layer 2

We need modify not only Layer3 message, but also lower layer setting.

INT InitParam_PhyRISetup D DPCH_AMR()

{
CPHY_RL SETUP_PAR *CphyRISetupPar;

CphyRISetupPar = &CphyRISetup D DPCH_AMR;
memset( CphyRISetupPar, 0, sizeof(CPHY RL SETUP PAR));
CphyRISetupPar->Offset =0;
/l CphyRISetupPar->ScrCode = 0x00000090;
CphyRISetupPar->ScrCode = ScramblingCode;
CphyRISetupPar->SlotFormat = SLOT _FORMAT 8;
CphyRISetupPar->TxDiversity = DIVERSITY OFF;

return 0;

/* for DPCCH */

Discover What's Possible™
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Part 4: TE (Terminal Equipment) part
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General

For TE layer, there are 2 key point as follow;

1. Parameter Setting & Config: we modify the TE layer parameter and
Configure(execute) to be effected these parameters in TE layer.

2. Connecting : previous stepl is only setting up TE layer parameters, when we
start the communciation(such as voice, packet, video), we need to connect TE.

Appendix : Only in the case of connecting with ISDN terminal, there is a different
way for this.
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TE parameter setting & Config (AMR voice) 1

{
CTE_CONFIG _PAR CteConfigAmrA; /* Class A Config Parameter */

CTE_CONFIG_PAR CteConfigAmrB; /* Class B Config Parameter */
CTE_CONFIG _PAR CteConfigAmrC; /* Class C Config Parameter */

CteConfigAmrA.TeType =TE _TYPE VOICE_AMR_A;
CteConfigAmrA.Rate = VOICE_RATE 12 2;
CteConfigAmrA. TTI =2;

CteConfigAmrA.NumOfTB = 1;

CteConfigAmrA.TBS =381;

CteConfigAmrA.Frame =RLC TR DATA REQ;
CteConfigAmrA.Layer =RLC;

CteConfigAmrB.TeType = TE TYPE VOICE AMR_B;
CteConfigAmrB.Rate = VOICE_RATE 12 2;
CteConfigAmrB.TTI =2;

CteConfigAmrB.NumOfTB = 1;

CteConfigAmrB.TBS =103;

CteConfigAmrB.Frame =RLC_TR_DATA REQ;
CteConfigAmrB.Layer =RLC;

To be continued...
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TE parameter setting & config (AMR voice) 2

CteConfigAmrC.TeType = TE_TYPE_VOICE_AMR_C;
CteConfigAmrC.Rate = VOICE RATE 12 2;
CteConfigAmrC.TTI =2;

CteConfigAmrC.NumOfTB = [;

CteConfigAmrC.TBS = 60;

CteConfigAmrC.Frame =RLC_TR_DATA REQ;
CteConfigAmrC.Layer =RLC;

CteConfig( DTCH, 0, &CteConfigAmrA, NO_TIMEOUT );
CteConfig( DTCH, 1, &CteConfigAmrB, NO_TIMEOUT ),
CteConfig( DTCH, 2, &CteConfigAmrC, NO_TIMEOUT ),

This is basically always same. (just copy and paste is enough.)
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TE connecting (AMR voice)

This is for starting a voice call.

CteConnect( DTCH, 0,TE_PORT _NORMAL.TE_PORT NORMAL, CALL FROM_AIR, (UCHAR *)0, NO_TIMEOUT );
CteConnect( DTCH, 1,TE PORT NORMAL,TE_PORT NORMAL, CALL FROM_AIR, (UCHAR *)0, NO_TIMEOUT );

s

CteConnect( DTCH, 2,TE_PORT_NORMAL,TE_PORT_NORMAL, CALL_FROM_AIR, (UCHAR *)0, NO_TIMEOUT );

This 1s basically always same. (just copy and paste is enough.)

This 1s for disconnecting a voice call.

CteDisconnect( DTCH, 0, CALL_ FROM_AIR, NO_TIMEOUT );
CteDisconnect( DTCH, 1, CALL FROM_AIR, NO_TIMEOUT );
CteDisconnect( DTCH, 2, CALL_ FROM_AIR, NO_TIMEOUT );

This 1s basically always same. (just copy and paste is enough.)
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TE parameter setting & config (Video Telephony
loopback)

{
CTE_CONFIG_PAR CteConfigQ931; /* Config Parameter */

CteConfigQ931.TeType = TE TYPE TVLOOPBACK;
CteConfigQ931.Rate =0;

CteConfigQ931.TTI =2;

CteConfigQ931.NumOfTB = 2;

CteConfigQ931.TBS = 640; /* Bit Size */
CteConfigQ931.Frame =RLC TR DATA REQ;
CteConfigQ931.Layer =RLC;

CteConfig( DTCH, 0, &CteConfigQ931, NO_TIMEOUT ),

b

This 1s basically always same. (just copy and paste is enough.)
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TE connecting (Video Telephony loopback)

This is for starting a voice call.

CteConnect(DTCH,0,TE_PORT_LOOPBACK,TE PORT_LOOPBACK,CALL FROM_AIR,(UCHAR *)0,NO_TIMEOUT);

This 1s basically always same. (just copy and paste is enough.)

This 1s for disconnecting a voice call.

| CteDisconnect(DTCH,0,CALL_FROM_AIR,NO_TIMEOUT); |

This 1s basically always same. (just copy and paste is enough.)
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TE parameter setting & config (IP Packet)

{
CTE_CONFIG PAR CteConfiglPPacket; /* Config Parameter */

CteConfiglPPacket.TeType = TE TYPE IPPACKET;
CteConfiglPPacket.Rate = 0;
CteConfiglPPacket. TTI =1,

CteConfiglPPacket. NumOfTB = 1;
CteConfiglPPacket. TBS = 336; /* Bit Size */
CteConfiglPPacket.Frame =RLC _AM DATA REQ;
CteConfiglPPacket.Layer =RLC;

CteConfig(DTCH,0,&CteConfigIlPPacket, NO TIMEOUT);

}s

This is basically always same. (just copy and paste is enough.)
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TE connecting (IP Packet)

This is for starting a voice call.

] CteConnect(DTCH,0,TE_PORT _NORMAL,TE_PORT NORMAL,CALL FROM_AIR,(UCHAR *)0,NO_TIMEOUT);

This is basically always same. (just copy and paste is enough.)

This 1s for disconnecting a voice call.

| CteDisconnect(DTCH,0,CALL_FROM_AIR,NO_TIMEOUT); |

This 1s basically always same. (just copy and paste is enough.)
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TE parameter setting & config (Video Telephony
ISDN terminal)

{
CTE_CONFIG PAR CteConfigQ931; /* Config Parameter */

CteConfigQ931.TeType = TE_TYPE ISDN Q931UDI;
CteConfigQ931.Rate =0;

CteConfigQ931.TTI =2;

CteConfigQ931.NumOfTB = 2;

CteConfigQ931.TBS = 640; /* Bit Size */
CteConfigQ931.Frame =RLC_TR_DATA_REQ;
CteConfigQ931.Layer =RLC;

CteConfig( DTCH, 0, &CteConfigQ931, NO_TIMEOUT );

b

This is basically always same. (just copy and paste is enough.)
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TE connecting (Video Telephony ISDN terminal) 1

We do not need to execute ‘CteConnect’ and ‘CteDisconnect’
libraries in this case, instead of this, we need to execute the following
‘SndMessage’ and RcvMessage’ libraries. (please refer the

WOI1 viode.c in detail. ) The following is MO case.

/~k**********************~k~k~k~k***********************/

/* Mobile Origination case arrow diagram */
/* MD8470A ISDN */
/x| === 0931 Setup ——=>] x/
A I */
/* |<---- Q931 Call Proceeding  ----- | */
/* | */
/* |<---- Q931 Alert —==== l*/
/*] I */
/* |<---- Q931 Connect  -—=——= |/
/x| lox/
/* === Q931 Connect Acknowledgement —_———>]  */
/* ] | */
/* End Of Sequence */

/*‘k‘k‘k‘k*********************************************/
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TE connecting (Video Telephony ISDN terminal) 2
The following is the MT case.

/**************************************************/

/* Mobile Termination case arrow diagram */
/* MD8470A ISDN */
/* |<---- Q931 Setup  —==== l*/
/* | */
A et 0931 Call Proceeding ———=>| */
/* ] | */
/* === 0931 Alert ———=>] */
/* 0 ] | */
/x| Q931 Connect ———=>| */
/* | */
/* |<-—-- Q931 Connect Acknowledgement  ----- | */
/* o ] | */
/* End Of Sequence */

/*‘k‘k‘k‘k*********************************************/
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Part 5: Protocol Sequence Modification
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more easier.)

General (Protocol Sequence Modification)

The protocol sequence in the scenario is consist on the ‘SndMessage’ and
‘RevMessage’ part. So please add, delete and modify then is enough to modify the
protocol sequence in the scenario. For modifying this, we need a wireless protocol
sequence. (Based on the experience, we can care this wireless protocol sequence
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