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GSM Recommendation 03.40 i
Scope

O_Scope

This recommendation describes the point-to-point Short Message Service - (SMS)
of the GSM PLMN system. It definesC)

- the services and service elements,

- the network architecture,

- the Service Centre functionality,

- the MSC functionality (with regard to the SMS),
- the routing requirements, -

- the protocols and protocol layering,

for the Teleservices 21 and Z@a.s specified in the02.03.

The use of radio resources for the transfer of short messages between the MS
| and the MSC is described in Rec.GSM O4.11 'Short Message Support on Mobile
Radio Interface', and «a—l—l—ae-t Wdealt with m-—&a recommendation.
Q Senica Pf‘bd.‘h’on
The network aspects of short messagiagtﬁg outside the scope of this re-
commendation (i.e. the provision of network connectivity between the
PLMN subsystems). The required and assumed network serviceais defined in
this recommendation. offensd % ta ‘“a\*’ “1—”

The Cell Broadcast Short Message Service (Teleservice 23) is a separate ser-
vice, and is described in Rec,GSM 03.41 'Technical Realization of Cell
Broadcast Short Message Service'.
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2 SSM Feccazendation 2,40
Introducs:ion ‘

1 Introduction

The Point-to-Point Short Message Service (SMS) provides a means of sendig;lfgggiggég
messages of limited size to and from GSM mobiles.{SMS makes use of a Service
Centre, which acts as a store and forward centre for short messages. Thus a

GSM PLMN needs to support the transfer of short messages between Service
Centres and aobiles.

Two different point-to-point services have been defined: mobile originated

and mobile terminated. Mobile originated messages will be transported froa

an MS to a Service Centre. These may be destined for other mobile users, or

for subscribers on a fixed network. Mobile terminated messages will be

transported from a Service Centre to an MS. These may be input to the

Service Centre by other zobile users (via a mobile originated short azessage) .
or by a8 variecy of other sources, e.g. speech, telex, or facsimile.

Short Message Service Version 2.00.02 880923



GSM Recommendation 03.40 -
Key definitions .

2 Definitions aud abbrewialiowa
2.\ key éc%’»’kom
Active MS: A switched-on mobile station with a SIM module attached.
M. Alert SC: Service element jprovided by a GSM PLMN to inform an SC
which has previously initiated unsuccessful short message delivery

attempt(s) to a specific MS, that the MS is now recognized by the PLMN to
have recovered operation.

Gateway MSC for Short Message Service (SMS-GMSC):,An MSC capable of

receiving & short message from an SC, intermgatp"an HLR for routing

information and SMS info, and deliver\. the short message to the VMSC of the
. recipient MS.

Interworking MSC for Short Message Servive (SMS-IWMSC): Ag.“MSC capable of
} receiving a short message from within the PLMN and submit/ ii to the recipi-
ent SC, either via the PSPDN or on s dedicated connection to that SC.

a :
% Messages Waiting (MW): Service element that makes th€ PLMN store information
. (15Cing - hhos <
(Messages_Waiting_Indication) SCs that ha} made unsuccessful
short message delivery attempts to zshdith MSs in PLMN, Wil

; ated Messages Waiting Indication (MWI): Data to be stored in the HLR and VLR of

Vs Q33ocia an MSY indicating that there is one or more messages waiting in a set of SCs
to be delivered to the MS (due to unsuccessful delivery attempt(s)).
Messages Waiting Data {MWD): The part of the MWI to be stored in the HLR.

‘ MWD consists of an address list of the SCs which have messages waiting to be
delivered to the MS,

Messages Waiting Flag (MWF): The part of the MWI to be stored in the VLR.
rm{w MWF is a booleangindicating if the address list of MWD is empty (no SC has
any messages waiting to be delivered to the MS) or not.

More Messages to Send (MMS): Service element offering an MS receiving s

short message from an SC the information whether there are still more mw

ges waiting to be sent from that SC to the MS. The MMS*makes use of thE\—‘i:
l TP_MMS field within the SMS_DELIVER 40 convey this information.

Protocol Identifier: Service element by which the originator of a short
l pessage (either an SC or an MS) may refer tc af abo/-e\l%rer protocol.
hialepr

Report: Response from either the network or the recipient upon a short

Short Message Sefvice Version 2.00.02 880923



4 GSM Fecczzendazion 13.-0

Key definiticns

message being sent from either an SC or an MS. A report aay be a delivery
report, which confirms the delivery of the short message to the recipient

§ oc it may be a failure report, which informs the originator that the'm‘es’s’age
was never delivered and the reason why.

Service Centre (SC): Function responsible for the relaying and store-and-
forwarding of a short message between an SMT and an MS. The SC may or may
not be part of the GSM PLMN.

Short Message Terminal (SMT): A terminal which may send or receive short
| messages. The SMT isean SM_AL entity tbctlmay be located either in a fixed

network, an MS, or an

b rans fer protucol date wm €
’ SMS DELIVER: Short messageYcontaining user dat? being sent from an SC to an

MS, and being part of the SM-MT/PP. the short me,;,_a‘)
qu probwl dafa unil

SMS SUBMIT: Short messageYcontaining user data, being sent from an MS to an

SC, and being part of the SM-MO/PP. (the shork mess age )

$C TS
.‘ Tize Stamp!Service Centre) i T85€9: Service element offering the recipient of

a short message the information of when the message arrived at the SM_TL
entity of the SC ‘pae time of arrival coaprises the year, month, day, hour,

¥ zinute and secon e makes use of the TP_T$SC field within SMS_DE-
LIVER. S¢ s seTS

Validity Period (VP): Service element offering the origiator MS to indicate
the time peried during which the originator considers the short message to
be valid. VP makes use of the TP_VP field of the SMS_SUBMIT to convey the
information to the SC.

2.2 Abbrevaleaw
SHo AL 1 Sherh Nemaan Application bayar

ﬁFDU : Mf“ "bu\ data wmt
SH TL S\wﬁﬂasq.?a. Trmf«. g.adc.r

Short Message Service Version 2.00.02 880923



GSM Recomsendation 03.<0 5
Services and service elements

3 Services and service elements

The SMS provides a means to transfer short messages between a GSM PLMN MS
and an SMT via an SC. The SC is serving as an interworking, function of the
message transfer between the MS and the SMT. N

Qw & rela..aua

This recommendation describes only the short message point-to-point services
between! the MS and SC. It may, however, refer to possible higher layer app-
lications.

3.1 Basic services

The short message point-to-point services -~omprise two basic services:

SM MT/PP (Short Message Mobile Terminated Point-to-Point),
SM MQO/PP (Short Message Mobile O‘rigina:ed Point-to-Point). Burc]
\.w Y
SM MT/PP denotes the capability of the GSM systeg to transfer a short messa-\&bc:
ge submitted by the SC to one single MS, and to eaewrevthe delivery of the
short message either by 8 delivery report or a failure report with a speci-

fic mechanisa for later delivery; see Figure 03.40/1.

rm/mL
SM MO/PP denotes the capability of the GSM system to transfer a short messa-Tl'fﬂl*ofr
ge submitted by the MS to one single SMT via an SC, and to eaemeevVthe deli- tion @
very of the short message either by a delivery report or a failure Teport; A,
see Figure 03.40/2. “{he mear o ﬂi‘f&ch&c the addnasd 0§ thak SHT G whuch

the SC should tantvally tlay the shortmessaqa

The text messages to be transferred by means of the SM MT/PP or SM MO/PP
contain up to 180 octets.

Short Message Service Version 2.00.02 880923
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Services and service elezents

O

i Short Message Adi“tj

SC - MS

] Figure 03.40/1%

i ?r SC to traasfer
etybOrk w%é?//
¢ e o

fe the pgssibiXi
quo ne &i le/MS%z e
nformi th ginat G
as sybcessfylly c{el e
Tke Aaofb mcua,?c. service molrle terwin ated ) pn'u.d' -ta-P.l..r

Short Message $vbmisston

sc ) MS ®

| Figure 03.40/2:%

The shockmessage svrmnia mobile orlginated | pos- - powut
Trow

{ An active MS shall be able to receive a short message'(SMS_;DELIVER) at any
time, independently of whether or not there is a speech or dat:‘a’ 'SEI in '

emin

progrensg. A report will alwaﬁs“be re%ned to the SC; either gvthat
the tes@imed has received the/wmessages, or informing the SC that it was .
impossible to deliver the short sessage ,to the MS, including the reason why.

2l 1Y) TPOW

! An active MS shall be able to submit a short message’(SMS_SUBMIT) at any
time, independently of whether or not there is a speech or data cal‘}n? reming,
progress. A report will' &'lvways %bfwretumed to the MS; either vesifyiag¥that
the SC has received the/message{ or informing the MS that it was impossible
to deliver the short message, to the SC, including the reason why.

™
NOTE: When the transmission or reception of a short message coincide with £.m‘
change of state in the MS, i.e. from busy to idle or from idle to busy, orva
lhandover eesu»s8, the short message transfer might be aborted.

?

Short Message Service Version 2.00.02 880923
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Services and service elements

3.2 Service elements

The SMS comprises 6 service elements particular to the submission and
reception of messages:

Validity_Period
Time_Stamp_Service_Centre
Protocol_Identifier
More_Messages_to_Send
Messages_Waiting
Alert_SC

A
AV}

.2.1 Validity Period

. s he servicR element wa‘ck jNQD
l The Validity Period demotes (the possibility)fer an MS submitting an SMS_SUB-

MIT to the SCfto include a specific time period value in the short message.

The Validity_Periodsindicates the time period for which the short message is
'Tzalid. i.e. for how long the SC should guarantee its existence in the SC

pemory before delivery to the recipient has been carried out.

3.2.2 Time Stamp Service Centre

s the
The Time_Stanp_Service_Cen%ﬁsnggaeaaﬁibéﬁgpgge element by which the SC is

infor&iag the recipient MSv¥the time whem the short pessage asmived at the
SM_TL entity of the SC. The time value is included in every SMS_DELIVER

i (TP_TSSC field, see chepter 10) being delivered to the MS.
s$CTsS secnen

3.2.3 Protocol Identifier
o s tha
A The Protocol_ldentifier demnotes—a service element by which the SM_TL refers ,
to_EEE‘abeve protocol being used. The Protocol_ldentifier’iﬁkeéAG;; of*E‘Q'"“““d"
@ particular field in the message types SMS_SUBMIT and SMS_DELIVER, TP_Proto-
col_Identifier (TP_PID). S ;

3.2.4 More Messages to Send
‘.“,,._‘Q_ < a- - L . ..
I The More_Messages_to_Send deretes the service element by which the SC (Sena elew
informs the MS that there is one or more messages waiting in that p .
LI delivered to the MS. The More_Messages_to_Send®makes use of a booleanfin the
message SMS_DELIVER, TP_More Messages_to_Send (TP_MMS).

Short Message Service Version 2.00.02 880923
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Services and service elements

3.2.5 Messages Waiting
| is the
The Messages_Waiting denoted—a jservice element/that enables the PLMN to pro-
‘ vide the HLR and VLR ==€¥fthe recipient MSfwith the information that there is
a message in the originating SC waiting to be delivered to the MS. The 4,_()~u$ou4
] service element is only used in case of ag‘aﬁéuccessful delivery attemqudue
to temporarily absent mobile. This information, denoted the Messages_Wai-
ting_Indication (MWI), consists of Messages_Waiting Data (MWD) located in
{ the HLR and the Messages _Waiting Flag (MWF) located in the VLR, as depicted
in Figure 03.40/3.

HLR: VLR: ‘I.
MWD:
MWF
1 SC_Addr1
2 SC Add

n. SC Addr
- n

Figure 03.40/3. Structuring of the Messages Waiting_Indication (MWI) in the
HLR and VLR. ¢

The MWD is a list, where each list element is an E.164 or X.121 address .
§ (SC_Addr) of an SC which has madefunsuccessful delivery attempts of a &
message destined for the actual MS.

- g

: ToTEn Sl oEMT ewr L -
| The Messages_Waiting Flag (MWF) within the VLR is a booleanf:lth the value
FALSE when the list MWD is empty, and with the value TRUE when the list
contains one or more list elements.

The MWD and MWF are updated in the following way:
la. When an SC initiates a short message delivery atteampt to an MS of
which the MW_flag = FALSE and the MWD list is eapty, and the attempt

fails due to the MS being absent (i.e. either IMSI detach flag is
set or there 1s no response from the MS on the paging request), the

Short Message Service Version 2.00.02 880923
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Services and service elements

SC address is inserted in the MWD list and the MWF is set, as
l described in chapser 11. '
sechon
1b. When an SC initiates a short message delivery attempt to an MS of
which the MWD list is not empty, the following will occur:

- When RP_Priority_Request = TRUE: The delivery attempt will be
carried out. If the delivery attempt fails, the SC address is
inserted in the MWD list and the MWF is set, as described in

| chapter 11,
AeNeon

- When RP_Priority_Request = FALSE: The HLR inserts the SC address
in the MWD list (if it is not already there), and rejects the
message transfer attempt.

2. When either the HLR or VLR detects that the MS (with a non-empy MWD
in the HLR and the MW_flag * TRUE in the VLR) has recovered opera-
tion (e.g. has responded to a paging request), the HLR es—dR
respectively invokef operations to alert the SCs within the MWD (see

—\chapees 11).

sectim3Ak B T it o} P vua@

3.2.6 Alert SC

is tha .qk;okmujh. g
The Alert_SC deredes—er service elenent)provided by some GSM PLMstto inforn
the SC that an MS

1) to which there has been an unsuccessful delivery attempt.and
2) which is now recognized by the PLMN to have recovered operation (e.g.
-to have responded to a paging Tequest),

is again attainable. The SC may - on reception of an Alert_SC - initiate the
delivery attempt procedure for the queued messages destined for this MS.

In the cases where the sobile subscriber ‘is identified by several MSIsdn
identities (i.e. several MSIsdn identities are stored in the HLR), the
Alert_SC shall provide the SC with all the MSIsdn identities.

NOTE: Repeated delivery attempts from the SC may be of two types:

1) A repeated delivery attempt because the SC has been informed that
the MS is active and available to receive short messages.

ii) An autonomous repeated delivery atteapt by the SC.

Short Message Service Version 2.00.02 880923
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Services and service elements

The application of these two options is defined by the providers of the SC
and the network.

8‘-“ ™
1.3 Unsuccessful “message transfer SC -> MS

Unsuccessful message transfer SC -> MS asay be caused by the following
errors:

1) Unknown subscriber. The PLMN is unable to identify a mobile
subscriber from the MS ISDN value contained in the short message,/
Mfu ‘Y..gba\ M&M.

2) Subscrxption not provided. The PLMN rejects the'message'because the
recipient MS has no SMS subscription (c¢f description of 'Send
routing information for SMS', Rec GSM 09.02).

shoet TPDU

| 3) CUG reject. The PLMN rejects theVmessageddue to the setting of the

Closed User Groups (cf description of 'Send routing information for
SMS', Rec GSM 09.02, and description of the Closed User Group
supplementary service, Rec GSM 02.04 and 03.11).

$s\ort TPOV

| 4) Call barred. The PLMN rejects the'messagedue to barring of the MS

" (cf description of 'Send routing information for SMS', Rec GSM
09.02, and description of the Barring supplementary service, Rec GSM
02.04 and 03.11).

shork POV

| 35) Forwarding violation. The PLMN rejects the’message¥due to violation

of call forwarding (cf description of 'Send routing information for
SMS', Rec GSM 09.02, and description of the call forwarding
supplegentary service, Rec GSM 02.04 and 03.11).
SMS low layer carabiithes sherk oDy

I 6) Beaner—semsieeVnot provisioned. The MS rejects the’messageVdue to
being unable to establish connection at SAPI = 3 (cf Rec GSM 04.08).

7) , Teleservice not provisioned in the VPLMN. The VPLMN rejects the -

} ‘Efmessage ue to no provision of the SMS in the VPLHN (cf description

of 'Forward MS terminated short message', Rec GSM 09.02).
sleeb RO

{ 8) Absent subscriber. The PLMN rejects the'message“due to no paging
response (cf Rec GSM 04.08) or IMSI detach (cf description
description of 'Send information for I/C call set-up', Rec GSM
09.02). _

Slart T

l 9) Roaming not allowed. The PLMN rejects the'messagevdue to roaming

restrictions (cf description of 'Send routing information for SMS',

Short Message Service Version 2.00.02 880923
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3.2.7 OPTIONS CONCERNING MWF AND MWD

Setting the "Messages Waiting Flag" (MWF) in the VLR is
mandatory. It is also mandatory for the VLR to send the "MS
Present" message (see Section 11) to the HLR when MS becomes
active and then to clear MWF. The way to provide MS activity
detection is described in GSM Rec [03.01].

The "Messages Waiting Data" (MWD) within the HLR is
optional. This is linked to the transmission of the "Alert
sc" message.

The How‘mt\ CSCHLcs WLLQ+ LL‘\()IOZVIS \,&;L\—gw Lo
5{&LV€W3 %muh.

CASE 1 : MWD is implemented in the HLR

In the case of a delivery failure (to an MS), the MSC
requests the HLR to add, if needed, a new entry in the
MWD. This new entry contains the SC adress. The SC is
notified of the failure and also of the MWD setting in the
HLR within the "Report" message (see Section 11).

C I CJ} ec {"4&{' *. +Lg
If the HLR"is able to store the SC addresé)’fﬂe SC knows

that—it will receive an "Alert SC" message when MS becomes
active. N \ e

LM(‘J!L&%&S '+ 4.‘} +
If the HLR'is unable to store the SC address (eg because MWD
is full),

+lLien -this—emss the only way to ensure delivery is for the SC to

°

try to retransmit the message periodically.

Qe HLIT .
WheﬁVféggzgigé the "MS Present" message, ?EEEEBER»sendsltG

the ccncerned SClan "Alert scC" messagiégnd updates the MWD.

CASE 2 : MWD is not implemented in the HLR

In thé case oé delivery failure, the SC is notified that the
HLR is unable to store its address in the MWD. The SC must
retransmit the short message periodically in order to ensure
delivery.

The HLR discards the "MS Present" message received from the
VLR without any failure or error report.
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Rec GSM 09.02).
sloﬁ T®b ¢
| 10) Illegal subscriber. The PLMN rejects theV message ‘due to incorrect
authentication (c¢f Rec GSM 04.08).
' . ’kﬂ" TPOV
11) System failure. The PLMN rejects the"messagevdue to any technical
error occurring in the PLMNs.
sherk  1apu
12) Overflow. The PLMN rejects the¥ messagevdue to temporary traffic-:
overload. _
Foe SM$ shatt  1PDU
13) MS not equipped' The PLMN or MS rejects the'messageYdue to MS not
being equipped to receive short messages$ This information mgy—5s )4
contained in the classmarkg (see &4 b1.0§ ) .

14) MS memory capacity exceeded. The MS does not confirm to have stored
the message due to lack of free memory capacity.

15) Protocol error in MS. The MS rejects the message due to protocol
error discovered at the MS,

These error indications are passed through the PLMN, whereas a modified set
of error indications are returned to the SC. The relation between the two
sets of error indications is given in the table below. Each error is classi-
fied as either 'Temporary’ or 'Permanent’'. This classification refers to the
recommended actions to be taken by the SC, i.e. either to store the message
for later transfer atteapts, or to discard it.

Short Message Sefvice Version 2.00.02 880923



| A—

12

S3M fatszzaniatiic
Serwices and szervize 2lsz2m73
Error indication to be Status Error indication to be
passed within PLMNs (T: Temporary, passed to SC

P: Permanent)

Unknown subscriber

P Unknown subscriber

CUG reject P CUG reject
Subscription not provided P Subscription not provided
Call barred T Call barred
Forwarding violation T Forwarding violation
Absent subscriber T
Roaming not allowed T
Teleservice not T MS not attainable

provisioned in .

the VPLMN

~Systeam failure T

e |

Illegal subscriver PLMN failure

Overflow T

MS not equipped for Suis

% E s ‘c.\?CtF a;tal:; \| R"&S

MS unable to receive

-3 -3
— ——— —

prov1s message
Memory capacity T

exceeded Error in the MS
Protocol error at MS T

et v
3.4 Unsuccessful message"transt‘er MS -> SC

Unsuccessful message transfer MS -> SC may be caused by the following
errors:

sC
. w Unknown sabe-en-ibe-: The PLMN is unable to idem:zf‘y the SC.
2O RN )= "’) "'b' A8 G '0“‘!‘ " - - '

2) CUG reject. (Cf section 3.3 and description of Send information for
. 0/G call set-up', Rec GSM 09.02).

3) Call barred. (Cf section 3.3 and description of 'Send information
for 0/G call set-up', Rec GSM 09.02).

Short Message Service Version 2.00.02 880923
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4) No SC answer. The SC does not respond to the request by the PLMN to

submit the message.

Z;) S ‘_@‘&6(/-\— I‘Fof‘ /%-\1_('{'&/9(‘ é'\'t—tc/\\/] ,

L }) System failure. (Cf section 3.3).

A £) Overflow. (Cf section 3.3).

@ 7/) Missing network contact. The MS does not manage to transfer the
message to the MSC (cf Rec GSM 04.08 and O4.11). This error
indication is a local error and will not be transferred in the

network.

These error indications except 'Missing network contact' are passed through
the PLMN, whereas a modified set of error indications are returned to the
MS. The relation between the two sets of error indications is given in the
table below. Each error is classified as either 'Temporary' or 'Permanent'.
This classificastion refers to the actions that might be taken by the MS,
i.e. either to store the message for later transfer attempts, or to discard

it.

Error indication to be Status Error indication to be
passed within PLMNs (T: Temporary, passed to MS
P: Permanent) K
SC sSc
Unknown subeeaiber P own r
Un Rnown ST WUn Known S peyT
CUG reject P CUG reject
Call barred T Call barred
No SC answer T 1No-—SC—ansue¢~ Sc wot attaswabl
S redeed T
System failure T ] PLMN
Overflow T failure

S [- e 3 l‘r‘ A
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4 Network architecture

The exchange of messages between an MS and an SMT involves the network
l%egecwshown in Figure 03.40/4.

The basic network structure of the SMS are depicted in Figure 03.40/5.

SMS-GMSC /
SMT SC SMS-IWMSC MSC BSS MS
—f § —
Cutside the scope Inside the scope cf the GSM recommendations
of the GSM
recommendations

Eatitica mvolved in the movision of

" Figure 03.40/4. < SM MT/PP and SM MO/PP invelves—the—foliowing—network
modes: SC, SMS-GMSC / SMS-IWMSC, MSC, BSS and MS.

SMS~-IWMSC when the short message is transferred from the MS to the SC.

: SMS-GMSC when the short message is transferred from the SC to the MS, )

T he kiaks o{ %7‘“"‘ 03.40 /5 """'H""" the thoet ™ess aae tw#«. w the
%&“Mu\a Wﬂj
- M(&Sdﬂ& 1&.“;& on k!\k A l‘s AGACIM..LMA " A-ﬂ.&cdh 5)
the operahom perférmed, b Unks 2 andd  diaeaved w Rec. &SH 04.02,
[- mmwtm% o Lak 3l duenbhed i MS]
- mseaitos fu on Unk 3 is suppec T 3y the potocoldascailed ia
Ree. GSH oM M,

Short Message Service Version 2.00.02 880923



CSM Recommendation 03.40

SC

Network architecture
SMS-GMSC MSC MS
/ SMS-IWMSC
1. 5.
L) + L 3
20 “l
HLR VLR
!cN.‘ia as a.
The main network structure : the basis for the short

Figure 03.40/5.

1§

message transfer. The—message—transfepr-oR—LiRké—t—a—5-will
be—supponted—dy—the—foitowingconmection—types:
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[-LService Centre and PLMN intez&mection % be reviaved

This recommendation deals with the sC only as a relaying node id—che inter~
change of amessages between an SMT and an MS. As the SC is regarded as a node
outside the P , only the requirements ‘put upon the SC by the SMS func-
tioaflity are specified in this recommendagion.

One SC pay be connegted to several PLMNs. and may be connected to several
MSCs (SMS GMSCs or SMS-IWMSCs) within one and t@e same PLMN.

The SC may be connected\to a MSC (SMS-GMSCs or SM3-IWMSCs) in the following
two ways: '

1) Fixed SC ¢-> MSC int rworking point //
2) Variable\SC <-> MSC inkerworking point.

\

Case 1) may be chafgcterized by the folidwing aspects: \ /
‘\\ ; ‘// \\ /

- The SC is uniquefy ideatified 'an E.164 address. Wheh the Séfuses

this connection féi\a aobile te inated short zessage transfer. it will

- The MSC requires one E.1
king point.

- In case 1) the SC
ted.

N ;
d the MSC may technigally be hegarded as integra-

Case 2) may be charalfterized by the follow n&\espects:

AN

- The SC and thg MSC are connected via a var le SC <-> MSC\{nterwor-

king point

- The SC is yhiquely identified by an X.121 address. ‘When the SC uses
this conrfection for a mobile terminated short nessage transfer, it will
use this X.121 address as the originator address. When the MS uses this
connection for a mobile originated short message transfer, it will use
this X.121 address as the recipient address. ‘

Short Message Service Version 2.00.02 880923
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5 Service Centre and PLMN interconnection ' e

This recommendation deals with the SC only as a relaying node in the inter-
change of messages between an SMT and an MS. As the SC is regarded as a node
outside the PLMN, only the requirements put upon the SC by the SMS func-
tionality are specified in this recommendation.

One SC may be connected to several PLMNs, and may be connected to several
MSCs (SMS-GMSCs or SMS-IWMSCs) within one and the same PLMN.

The SC may be connected to a MSC (SMS-CGMSCs or SMS-IWMSCs) in the following-
two ways:

1) Fixed SC <-> MSC interworking point
2} Variable SC <~> MSC interworking point.

Case 1) may be characterized by the following aspects:

- tk& SCis en l7 access ble ,é#f Mo ﬁbw@ "bl‘mu,a N g

deon!_-’ one |WHSse Q"fj

- Tre—5€ fis uniquely ideatified by an E.164 address. when the SC uses

this connection for a aobile terminated short message transfer, it will
e use this E.164 address as the originator address. When the MS .“‘*:ng‘«léﬂtss
E 13 5€ genmeesbon for a mobile originated short message transfer, it will use

this E.164 address as the, recipient address;

deottn «iv on /
PLMN, o

- fhe M3SVrequires one E.164 address for each fixed SC <-> MSC interwor-

king point

~ there Mmay be an Wmtermediate netwerk behoeen the PLMN audtie
S¢; w tues cane, the PLMN neost dl-ui“o'\c\ﬂou.sl.y wmalue « connechon
L; the SC M‘-na +e SC GAAMS; in Ys ntermediale v\&"u.)ol‘k;

- the protocol between the SC and the MSC in case 1) is a matter between
the operator(s) of the SC and the PLMN of the MSC, and will not be

defined in this recommendation,

L}
- An case 1) the SC and the MSC may technically be.regarded as integra-
ted.






Case 2) may be characterized by the following aspects:

'%"'Ho Mw?-{:\—w{u ﬁ«ﬂ-5C ts accersil-le Ala rau..\o\«:s wany
d;yhnc.‘!' Iwnscs MA ana A noree ?S?'DNS‘

- fhe SC is uniquely identified by an X.121 address. When the SC uses a. PSP
thks connection for a mobile terminated short message transfer, uz'.t u]ﬁlb -
use this X.121 address as the originator address. When the MS ueeevthis

SCcemneetien for a mobile originated short message transfer, it will use
this X.121 address as the/ieei-p*e&b address'

aDash'nath'eon

- fhe protocol between the SC and the MSC in case 2) is based upon
ROSE (CCITT Rec X.219 and X.229), and is given in Annex 1.

K’%wu.. 0340 /¢ Shows Seme Wuhng Scamandss in the case of
ined aud cwnable ankrweoebing  poud .
Rocmobile tenuin id care. :
- whow B SC iy conmected o HePLrl Wa o %.,.ut Wi king
poink , Ht SC wri l Cndemtin i i ot sl marrage Fasw oo to e
Thvd  the HS%%& q,olcb\.tw:) Heo sbock messaqe W!bhan,(:c

rowked J:W» e o mene PLnws
- whn The SC ¢ comnecd 15 .PLHkblln‘a e cars alrle 1nhece

warkcwk ponty; aud needs B reule @ shovrt messene 4o an NS (idedk-
dced byan E.l64 addura) L4 most retrave tha Y. 12| addrers of
'l'Lafe%..;MJ el able ju.,fa,._work.:aa powmk . Tn Bls case ,Eha shank
Mersane may e routed through e ov mene TSTNS and FLMNS
For the mebile originaled care:

- when the destination of the short message (Se )
sent by the MS is identified by the E.164 address the ¥S€ PLMN
will route the short nessage to the relevant SC (SC(A) or
SC(B)) via the fixed SC <¢-> MSC interworking point. In

this case the short message may gexsthrough one or more
PLMNs. berouted

whan \2sv
-~ &f Vthe destination of the short message sem: by the MS is

identified by &n X.121 address the as various possi-
bilities to rou:s the uslhort message to the relevant SC
[

use
(SC(B)). The RBE' ta-ssimg 2o variable SC <-> MSC interwor-
king point as an exit point froam the PLMN. In this case the
short [message may Wugh one or more PSPDNs and PLMNs.






23 fied $C-MsC

iINterwork:ng point
(SMS-GMSJ]H“S@)

(X variable sC-MsC
interworking point
(SMS-GMSC IWwMmSC)

Fr0 GH0928-1

Figure 03.40/6 Network structure showing the possible interveriing roul &
[}

schemes between the SC and the MS.

Ta.\:lee 65.‘40/4 awd 063,40 /L a;ug a. summwa °$ address ¢y

used Lj the MS of tha SC (in e M0 and MT carse mwh‘dg\:‘) and
used by the PLMwn,

The 5Cs may have functionalities beyond what is required by the SMS descri-
bed in this recommendation. These will be related to entities above the
layers fully described in this reccomendation. It could alsc well happen
that SCs are interconnected, and that a message transfer could go via more
than one SC. This is also ou;side the scope of this recommendation.






T;/pt o4F \v‘\\'lru.lork:n& ?o.m.\' o SC address . SC addresg 'n
MA:.A L\’ MS f.\"cmed{a.t.m\-work
¢ MO Shorlmess used by PLMN

{; émuo(@. 0‘& a
Trxed )
~ dicect conneckon | E.\ by (PLuN) N/AS
Eﬁ”‘ﬂ Swi “'c.\‘cl Coemneehon
_ PsSenw E. to4 (PLMN) Y.121
. CSepN E. leq (PLHN) X.12|
- ISDN E. b4 (Pun) E.leg (1spN)
Vdﬁ‘d.k‘c
<. TP3PDdN b NI h YA

Table ©03.4o / 'L SC addresies muolued (w SHS_ Mo /PP

T . RC&C .‘w} -

lﬁ‘ of ‘“mwk‘vn powt ‘hq:ha‘:cin, ey SHS- G HSC
( MS) Yor MT sdioc  be used La
Mei‘ada,g""fuu&gt theSc

1“: 6J

- duged comunechon MS &dn N/A.
.fuﬁcd orvau'ou.l.
- 3 "¢‘~c¢l Connccta:.\

- 7S?ON , , X. 121
HS " "

—~-CSPDN <sd o X.12]

o~ Isan E.leqg

Table 0%.40 /2. Adar(s'rf—s_ iwvolued (W SMS_ MT /PP-
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6 Service Centre functionality

In this recommendation, only the SC functionality related to the short mes-
sage point-to-point service between the SC and the MS is specified.

6.1 Service Centre capabilities

The SC should be capable of

submitting a short message to an MS, retaining the responsibility of
the message until

1) the report has been received, or

2) the Validity_Period expires;
receiving 8 report from the PLMN;
receiving a short message from an MS;

returning a report to the PLMN for a previously received short message.

6.2 SC functional requirements

The detailed functionality of the SC is outside the scope of this recommen-
dation, and is for the SC operator to define. However, the following func-
tional requirements are mandatory for all SCs in order to support the SM_TP

(see ahaaﬁo;‘IO) towards the PLMN:
section )

1)

To identify each SMS_DELIVER sent‘;n_an_ﬂ§_;n a unique way, a ti§27§tamp
value is included in the field TP_Tine_Stamp(Service_CentEEL TP_758C, of
the SMS_DELIVER. The time stamp gives the time when the message arrived
at the SC with the accuracy of a second. If two or more messages to the

same MS arrive at the SC within one second, the SC shall modify the time
stamp of those messages in such a way that

a) all messages to the MS contain different time stamps
b) the modification of the time stamps is kept to a minimum.

In the §2§P,that the SMS_DELIVER is originated by the SC and not by an

SMT, the TS5C gives the time when the message is originated. The
requirements a) and b) apply also in this case.
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<
\ ;) The SC is only allowed to have one cutstanding SMS_DELIVER to a specific
MS at a given time.
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7 MS functionality

In this recommendation, only the MS functionality related to the short mes-
sage point-to-point service between the SC and the MS is specified.

7.1 MS capabilities
suhen oqwind forSMS
The MSYshould be capable of

TrOV
submitting 8 short messageVto an SC, retaining the responsibility of

the message until

1) the report arrives from the network, or

2) a timer expires;
Trou

R - -eceiving a short message¥from an SC;

- returning a delivery report to the network for s previously received
short message; '

-~ receiving a report fros the network.

7.2 MS configuration

The reference configuration is assumed as in picture 03.40/7, i.e. only
the case where the terminal is integrated in the MS {s considered.

1%

Figure 03.40/7. Reference configuration of the MS which apply to the SMS.

Nots :

VIt is foreseen that a terminal interface may be offered, b.é. for higher
layer protocols, memory capacity reasons or to be able to type in mobile
originated messages. This terminal interface i{s regarded as an implementa-
tion option, although, where offered, it must be based upon an R - or S -
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interface.

8 MSC functionality

The overall requirements to the MSC with respect to handling of the short
message point-to-point servicsL£§ to cater for the routing and necessary
®
' intermediate buffering of thevmessages.

8.1 MSC functionality related to SM MT/PP

8.1.1 Functionality of the SMS-GMSC

TPoM
| When receiving a short message Yfrom the SC, the SMS-GMSC i{s responsible for
the following operations:

[ - reception @-Hnmud:m_lmf_&m’_n%of the short zessage TPSU,

- inspection of the pa:ameters,
i (Note: The SMS-GMSC may be idengitical to the MSC),
i/ parameters are {ncorrect:

- returning the appropriate error information to the SC in a failure
t (cf 10 and 11
A report ( Ghd?f:f ),
sheet Thu
H \ 4

4  emriretl o —thre—i liate butfer

i/ errors are not fourd within parameters:

- interrogating the HLR ('Send Routing Information for SMS', ¢f Rec GSM
09.02); retrieving routing information or possible error information)

{f HLR (s returming error {nformation:

- returning the appropriate error information to the SC in a failure

i report (cf iﬁ:ﬁﬁ:{ 10 and 11),

Short TPOV
ron e 1in ))

tf no errors are indtcated by the HLR:
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- allocating ata record for this meSsage transfer, £6 be maintained in
the SMS- until the report-{s returned or corresponding timer

short TPBV
‘ - transferring the'nessage'to the MSC using the routing information
obtained from the HLR ('Forward MS Terminated Short Message', cf Rec
GSM 09.02),

short 1ad 1

~

assowaled with
{ when receiving the report pf "the short message from the MSC (positive or ne-

gative outcome of 'Forward MS Terminated Short Message', c¢f Rec GSM 09.02),
the SMS-GMSC is responsible for the following operations:

' iy the report (s a fatllure report {ndicating 'absent subscrider’' or
'roaming not allowed’ (¢f section 3.3): requesting the HLR to
insert the address of the originating SC into the MWD ('Set Short
Messages Waiting Data in HLR', cf rec GSM 09.02) , ‘\\ (C£ \CVW°“I;A‘

Wy

l - creating and sending the report to the SC (c¢f chepter 10 and 11))
for $hoet

8.1.2 Functionality of the MSC
TPOV ‘
| when receiving s short message Yfros the SMS-GMSC ('Forward MS Terminated
Short Message', cf 09.02), the MSC is responsible for the following opera-
tions:

' =_reception And-intermediatebuffering of the short nessége T"K,

- retrieving information froa the VLR ('Send Information for I/C call
\ set-up', cf 09.02); location areas address and‘péiiiiéiferror infor-

nation,_. . . R -\’éﬁhf/w:rﬁ,ﬁ:#ar{;gg%@xr

iy errors are indfcated by the VLR:

~ - . R - .
‘e a2 - -

- returning the appropriate error information to the SMS-GMSC in a failu-
re report (negative outcome of 'Forward MS Terminated Short Message' cf
Rec GSM 09.02) ) S apmt : :

shoct ™iu
’ - fer

{f no errors are indicated by the VLR: Zﬁ%ﬁ%@%ﬁ%ﬁ%ﬁ?ﬁ%kb
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-\aliodgting to be maj

- transferring the message to the MS (cf Rec GSM 04.11).

When receiving a confirmation that the message is received by the MS (cf Rec
GSM 04.11):

- relaying the delivery confirmation to the SMS-GMSC in a delivery report
(positive outcome of 'Forward MS Terminated Short Message', cf Rec GSM

09.02))
~Tresring-the data record of the pessage, -
0 ) shoet TPOX
-—clearingthEVOIESsagetProl the intermediate—buffer.

When receiving an failure report of the short message transfer to the MS (cf
Rec GSM 04.11):

- returning the appropriate error information to the SMS-GMSC in a failu-
re report (negative outcome of 'Forward MS Terminated Short Message’,
cf Rec GSM 09.02),"

=—clearing-the—data—record—of—the-aegssage )
shoet TPhU
l - Clearing—thelzessageifromthd intermediate buffer.

8.2 MSC functionality related to SM MO/PP

8.2.1 Functionality of the MSC
‘ TR
| wnen receiving a short messageYfrom the MS, the MSC i3 responsible for the
following operations: '

TPOU

" _~ reception e agenNQu of the short message') (cf Rec

- inspection of the parameters ,

. ‘Sherk Teov
8 ) : the reception of the"message*is followed by the VLR investigating .

the MWF (to be used in the alerting procedure, see chapler 11)
| dectson /
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{f parameters are {ncorrect:

- returning the appropriate error information to the MS in a failure
report (cf Rec GSM ou.11),

shart TPOV
v ¢ 1

| - clearing the'nessagerfroatheintermediate buffer,
{7 no parameter errors are fourd:
ocatipg a da record this age tramsf to be i
unt e is hetyrfied

- examination of the destination address)

(Note: The SMS-IWMSC may be identical to the MSC))

shert TPoN
. - transferring the'messageYto the SMS-IWMSC ('Forward MS Originated Shor:

Message', cf Rec GSM 09.02),

Sher TPDV
A ~- ripg thevngssazevl thé\{nte:mediate buff

when receiving the report of the short Dessage from the SMS-IWMSC (positive
or negative outcome of the 'Forward MS Or;ginated Short Message', cf 09.02),
the MSC is responsible for the following operations:

- relaying the report to the MS (cf Rec GSM Oﬂ.ll),

(>\§i5’ftng\szzggpe:;\fron the ternedieza_hn££gg,_,,/ ,
~

e g the dats rec the mes >

8.2.2 Functionality of the SMS-IWMSC

' When receiving s short messageYfrom the MSC ('Forward MS Originated Short
Message', cf 09.02), the SMS-IWMSC is responsible for the following opera-
tions:

DU
f the short messasefTP

| - reception

|
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MSC functionality

When_receliuing 4@ report of the short messagevt‘rom the SC, the SMS-IWMSC is

responsible for the following operations:

- relaying of the report to the MSC (positive or negative outcome of
'Forward MS Originated Short Message Transfer', cf Rec GSM 09.02))

a4 - NE A_pe 3 A RE RSS-8E G
%& o b W ™ ©
the report\gf the short messagevfros the SC before a
timer expiress the SMS-IWMSC 1s responsible for the following operations:
A e 8C oddcem o wn ol d
- returning the appropi‘iate error information to the MSC in a failure

report (negative outcome of 'Forward MS Originated Short Message
Transfer', cf 09.02),

The value of the timer is dependent on the protocol between the SC and the

SMS-IWMSC.
o

-l @
l 8.3 SMS@ functionality related to alerting

f sxs C. is responsible for the following coperations:

{ - Inspect the SC address
4 .

AeeRon
] - Cenerate an RP_Alert_SC (ef chapstes 10) )

| . - Transfecrring the RP_Alert_SC W@w the SC.

gt- Nolz YC.J/;SQ(((&SC ol dcend Ao WSV q-al:dl}w e

t,uﬂ’(,.u o Srerm it e Vak&“'

a AN /\/\/L/\/} .
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9 Routing requirements

9.1 Routing requirements concerning the SM MT/PP

scclion
The SC may connect to the GSM PLMN as described in ehaptes 5. When using the
variable SC <-> MSC interworking point, the SC transfers the short message
to the chosen SMS-GMSC (which may be any SMS-OMSC whose address is known to
the SC).

The SC sends a short message with the MS ISDN address to the SMS-GMSC, which
1nterrogates the HLR to retrieve routing information neccessary to forward
the" message to the MSC. The procedures for interrogating the HLR[?nd forwar-

éing the short message to the MSé]are specified in Rec GSM 09.02.

“he SC is in no case capable of interrogating the HLR. However, the SC and
the SMS-CMSC may be integrated as described in .
y gr Aoizggm_“ 5

The SMS-GMSC sends the short message to the relevant MSC by means of opera-
tions Epecified in Rec GSM 09.02._1

The routing of the short message being forwarded to the MSC is depicﬁéd in
Figure 03.40/8.

1. As specified 3.[13 specified
SC -+| SMS- MSC
in chapter 5 GMSC in GSM 09.02]
Tecn'an

HLR |« 2. As specified in GSM 09.02

bor short

’ Figure 03.40/8. Routing schene‘yf message transfer SC => MSC.
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The route for a MSC -> MS mpessage transfer is provided by the VLR.
Shorr )

v
l The message transfer i{s as depicted in Figure 03.40/9.

2. As specified in GSM

04.08 and 04.11

l +1 VLR
1. As specified
in GSM 09.02

rahr*‘
l Figure 03.40/9. Routing scheme ﬁ}'message transfer MSC -> MS.

A

9.2 Bouting requirements concerning the SM MO/PP

The routing scheme for a MS -> MSC message transfer 13 in accordance with
~Rec GSM 04.08 and O4.11.

The mobile subscriber may address the SC either by a E.164 or an X.121
address, as described in chapter 5.

When using an E.164 address, the message is routed via PLMN to a specific
interworking point of a specific SMS-IWMSC. This interworking point operates
towards ocne and only one SC.

when ising an X.121 address, the PLMN routes the short message to an
SMS-IWMSC. From here, the short message i3 routed via one or amore PSPDNs to
the SC.

O
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10 Protocols and protocol architecture

The protocel layers of the SMS are structured as shown in Figure 03.40/10.

SMT sC SMS-GMSC / MSC MS
SMS-IWMSC
¢ -
SM_AL
¢ om——— [ —
||\ e =7
e m = - -~ -
SM_RL — /t —— Jl ¢ —es ¢ s
- SM_LL —_— —— ¢ —y —y
Figure 03.40/10 Protocol layer overview for the point-to-point services.

(The area enclosed by the dotted line defines the
responsibility of this recommendation).

Abbreviations used:

. SM_AL : Short Message Application Layer (NOTE: All out-
SM_AP : Short Message Application Protocol side the scope
of GSM 03.40)
SM_TL : Short Message Transfer Layer (NOTE: All covered
SM_TP : Short Message Transfer Protocol by GSM 03.40) =

SM_TS : Short Message Transfer Service

SM_RL : Short Message Relay Layer
SM_RP : Shor% Message Relay Protocol

(NOTE: The information to be transferred oa the link SC <->
SMS-GMSC/SMS-IWMSC is covered by GSX 03.40.{\\The link
SMS-GMSC/SMS~IWMSC <-> MSC is covered by Rec GSM 09.0
whereas MSC(->MS is covered by GSM O4.11)
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SM_RS : Short Message Relay Service
SM_LL : Short Message Lower Layers

SM_LP : Short Message Lower Layer Protocol
SM_LS : Short Message Lower Layer Service

10.1 Protocol element features

17.1.1 Octet and Bit transmission order

The octets are transmitted according to their individual numbering; the
octet with the lowest nurder being transmitted first. The bits within
each octet are transmitted according to their individual numbering also;
the bits with the lowest .nternal numbe-~ being transmitted first

:12.1.2 Numer:c representation

In the SMS, there are three ways of numeric representation: Integer repre-

sentation., octet and semi-octet representation.

10.1.2.1 Integer representation

Wherever the bits from a number of octets, complete or in fractions, are
to represent an integer, the interpretation will be according to the
following:

1) Between octets: The octets with the lowest octet numbers will con-
tain the most significant bits.

2) Within an octet: The bits with the highesc bit aumbers will ce the
most significant. ‘:; ': ::G“ .

Below is given an example of octet and bit repcesentation and transmis-
sion order of an integer represented field.

Let the 2 rightmost bits of octet no 5, the complete octet no 6 and 7.
and the 3 leftmost bits of octet no 8 represent an integer. as shown in

Figure 03.40/16. B .

o
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a)
7 6 5 4 3 2 1 0
Oct.no.
+——t——+
5. |5
5 b1 bo
6 |6 |6 |6 (6 |6 [6 |6
6 b7 b6 bs bu b3 bz bl bo
70407 170 170 17 17 17, 17
7 b7 b6 b5 bu b3 bz b1 bo
8 |8 |8
8 b_| b.| b
76511[L
1L L
B)
5 5 6 6 6 6. 7. 7 7. 7. 8 8 8
bl bo b7 b6 bl bo b7 b6 b1 bo b7 b6
Y)
L
r—* )
sb Sb 5b sb 5b Sb sb 5b 6b 6b 6b 6b 6b 6b 6b 6b -

) : Bits not representing the integer.

Figure O3.Q0/16. 21 bits from the octets 5, 6, 7, and 8 in a short
message a) will represent an integer as shown in B),
and will be transmitted in an order as shown in v).
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10.1.2.2 Octet representation

CSM Reccezzerdation 93.40
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A field which is octet represented, will always consist of a number of
complete octets. Each octet within the field represent cone decimal di-
git. The octets with the lowest octet numbers will contain the most

significant decimal digits.

10.1.2.3 Seai-octet representation

A field which 1s semi-octet represented, will consist of a number of comple-
te octets and - possibly - one half octet. Each half octet within the field
represent one decimal digit. The octets with the lowest octet numbers will
contain the most significant decimal digits. Within one octet, the half
octet containing the bits with bit nuambers O through 3, will represent the
most significant digiet.

In the case where a semi-octet represented field comprises an odd humber of
digits, the bits w<ith bit numbers 4 through 7 within the last octet are
fill bits and should always be set w0 '1111‘.

Below i3 given an example:

Octet no:

nel

n+2

{ t ! 1 1
1T |
Digit 2 Digit 1
1 { 1 ! L
1T ™
Digit 4 Digit 3
SR SR | (1
| R B
1 i Digit §
) | |

BRI IO S
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10.1.2.4 Address fields

Each address field of the SM_TL and SM_RL consists of the following
sub-fields: An Address_Length field of one octet, a Type-of-Address field of
one octet, and one Address_Value field of variable length; as shown below:

: I R O S I |
| SR R ISR SN SR I
1 | Lo | Address_Length
| I R B B
T f
2 I | T _ ype_of_Address
L |1 L L
SO T B B B R
| S A Y AR I R |
4
5
Address 1 > Address_Value
. —
S T T A N ,
L L L L

The Address_length field indicates the number of decimal digits within the
Address_Value field.
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The Type_of_Address field format is as follows:

———
T | Type_of _number | Numbering_plan_identification
{ 1 1 { ! | 1
| 1 ) I i 1 i
Type_of _number:
Bits 6 5 4
000 Unknown'
001 International numberz
010 National number3
01 1 Network specific numberl'
100 Short numberS
101
through } Not specified
111

'Unknown' is used when the user or network has no a priori information
about the numbering plan. In this case, the Address_Value field is
organized according to the network dialling plan, e.g. prefix or escape
digits might be present.

: The international format shall be accepted also when the message is

destined to a recipient in the same country as the MSC.

: Prefix or escape digits shall not be included.

'Network specific number' 13 used to indicate adainistration/service
nusber specific to the serving network, e.g. used to access an
operator.

'Short number' is used when a specific short number representation is
stored in one or zore SCs as part of a higher layer application.
(Note that 'Short number' shall only be used in connection with the
proper PID referring to this application).
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Numbering_plan_identification (applies for Type_of_number = 000,001,010)

Bits 3210
0000 Unknown
0001 ISDN / telephone numbering plan (CCITT Rec
E.164/E.163)
0011 Data numbering plan (CCITT Rec X.121)
0100 Telex numbering plan
1000 National numbering plan
1001 Private numbering plan
1111 Reserved for extension

All other values are unspecified.

Note that for addressing either of the entities MSC or MS, Numbe-
ring_plan_identification = 0001 will always be used. For addressing an SC
Numbering_plan_identification = 0001 or OOll may be used. However, for
addressing the SMT, any specified Numbering_plan_identification value may be
used.

Within the Address_Value field, a semi-octet representation applies.

The maximum length of the full address field (Address_Length, Type_of_Add-
ress and Address_Value) is 12 octets.
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10.2 Service provided by the SM TL

10.2.1 General

This section defines the service provided by SM-TL to offer Short Message
Service to the SM-AL in the MS or SC. The service description includes:

- The service definition

The definition of the primitives

The definition of the parameters of the primitives and the options
attached to the parameters

The definition of the element of protocols

The definition of the parameters of the element protocols

A description of what SM-TL has to provide (in the MS and in the SC)
when receiving or issuing priaitives.

10.2.2 Service definition

The service which SM_TL offers to SM_AL in the SM MT/PP and SM MO/PP cases
is shown in Figure 03.40/11. '
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SC
TS_Deliver.Request
SMS_DELIVER
Report
TS_Report.Indication |¢ = = = = = = = = =«
L ]
SM_TS SM_TP

a) The SM MT/PP case

_ SMS_SUBMIT
TS_Submit.Indication [¢ = = = = = = = = = =
¢

Report
SM_TS SM_TP

b) The SM MO/PP case

Figure 03.40/11.

TS_Deliver.Indication

SM_TS

TS_Submit.Request

TS_Report.Indication

SM_TS

Relationship between SM_TS primitives and SM_TPDUs. Note

that whereas SMS_DELIVER and SMS_SUBMIT are SM_TPDUs, the
report is 8 piece of information carried in the SM_RPDUs

RP_ACK or RP_ERROR.

Short Message Service Version 2.00.02 880923
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10.2.3 Definition of primitives
- ‘ °f
/* This section defines the primitives and the parameters linked—te the primi-
tives.

10.2.3.1 TS Deliver

TS_Deliver
Parameter

Request Indication
TS_Short_Message_Identifier M M
TS_Destination_Address M -
TS_Originating_Address M M
TS_Protocol_Identifier M M
TS_More_Messages_to_Send - o (M)
TS_Short_Message_Information M ¥

p arame e

/4//NOTE '': The TS_More_Hessages_to_SendVLay be present in a TS_Deli-
ver.Indication issued by the SM_TL at the MS.

TS_Deliver.Request is used by the SM_AL entity of the SC to send a short
zessage.

When the SM_TL receives this primitive, SM_TL forms a SMS_DELIVER element
of protocol and sends it to the SM_RL in a RS_Data.Request.

TS_Deliver.Indication is sent by SM_TL entity to SM_AL entity of MS when re-
ceiving the SMS_DELIVER eleaent of protocol.
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10.2.3.2 TS Report

TS_Report
Parameter
Indication
TS_Short_Message_ldentifier 0 (1)
TS_Status_of_Report M
TS_More_Messages_to_Send 0 (%)
parancker
NOTE ' The TS_Short_Message_ldentifier¥may not be present in the TS_Re-
port.Indication; in this case the status of report is a failure
report
VP“’W
NOTE ° The TS_More_Messages_to_Send may be present in 8 TS_Report.Indi-

cation issued by the SM_TL at the MS.

TS_Report.Indication is used by SM_TL to provide a local acknowledgement or
failure report to the SM_AL.

- Case I: Normal Situation

TS w 4,1&%% 4 L teh LJ %(b«cprj
EESJS§§;us_Qf feport parameter is , and the TS_Short_Messa-

ge_Identifiegrallows to link with a previous TS_Deliver.Request or TS_Sub-
mit.Request. SM_TL sends this primitive when receiving the RS_Re-
port.Indication.

- Case II: Abnormal Situation
TIs.

When receiv the RS_Error.Indication, the SM_TL sends a TS_Report.Indica-

tion with a\Status of keport';’pecifying the failure. The TS_Short_Messa-

ge_ldentifierhnay ROt be present if

ror-Indicasion. Further Study is necess

the SC.

on the use of thi} primitivgkfn

Kporh {u"u.ﬂ- with a prevtous skoﬂ'm&bd-a(
dLUngy,
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10.2.3.3 TS Submit

TS_Submit
Parameter
Request Indication
TS_Short_Message_lIdentifier M M
| | TS_Destination_Address ' MY % M 7
TS_Originating_Address M M
TS_Protocol_Identifier M |
TS_Short_Message_Information M M
Ts- Ve ° had _1

NOTE ' : Wwill always comprise the address of the SMT, but may also comprise
the address of the SC; cf description of TS_Destination_Address.

TS_Submit.Request is used by the SM_AL entity of the MS to send a short mes-
sage.

When the SM_TL receives this primitive, SM_TL forms a SMS_SUBMIT element of
protocol and sends it to the SM_RL in a RS_Data.Request (see section 10.3).

TS_Submit.Indication is sent by SM_TL entity to SM_AL entity of SC when re-
ceiving the SMS_SUBMIT element of protocol.

\f ootz T Wil ouley wwtgw 4l acldfese 94

L the &SMT.
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10.2.4 Definition of parameters

10.2.4.1 TS Short Message Identifier

TS_Short_Message_Identifier links & result to a previous command. A ‘

TS _Short_Message_Identifier cannot be re-used during a period called the

frozen period, in order to ensure that all the reports (normal or not) have
. arrived.

10.2.4.2 TS Destination Address

TS_Destination_Address defines the address of the destination entity. When
. TS_Destination_Address is included in a primitive issued by the SC, it con-
tains the MSIsdn of the recipient MS. When TS_Destination_Address is inclu-
ded in a primitive issued by the MS, it contains beoth the SMT address and 1+ wia
also ¢olaiy,  the SC address. J

10.2.4.3 TS Originating Address

TS_Originating_Address defines the address of the originating entity. When
TS_Originating_Address is included in a primitive issued by the SC, it con-
tains both the SMT address and the SC address. When TS_Originating_Address
is included in a primitive issued by the hs. it contains the MSIsdn.

10.2.4.4 TS Protocol Identifier

The TS_Protocol_ldentifier parameter refers to the protocol used by the SM-
AL. ’

10.2.4.5 TS Status of Report

The TS_Status_of_Report parameter is information provided to the SM-AL which
defines the report either as a delivery report or as a failure report.
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10.2.4.6 TS More Messages to Send

The TS_More_Messages_to_Send paraseter informs the MS that one or more mes-
sages are waiting in the SC to be delivered to the MS.

10.2.4.7 TS Validity Period

The TS_Validity_Period parameter indicates the time period for which the
short message is valid i.e. the time period during which the SC should keep
l the short message in case the’lG- i3 temporarily out of operation.
S

"wT
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10.2.5 PDU Type repertoire at SM TL

The SM_TL comprises the following two PDUs:

SMS_DELIVER, conveying a short message from the SC to the MS
SMS_SUBMIT, conveying a short message from the MS to the SC.

10.2.5.1 SMS DELIVER type

Abbr. Reference Pl) Rz) Description
' TP_MTI | TP_Message Type_Indicater | M | I | Parameter describing the
" message type.

TP_MMS | TP_More_Messages_to_Send M | I | Parameter indicating whether
or not there are more
messages to send.

TP_OA TP_Originating_Address M |1/S| Address of the originating
: SMT.
TPQPID TP_Protocol_ldentifier M | I | Parapeter identifying the

T above layer protocol, if any.

' Klap

M | S | Parameter identifying time
when the SC received the

.
‘ message.

'TPQUDL TP_User_Data_Length M | I | Parameter indicating the length
of the TP_User_Data field to
follow.

TP_UD | TP_User_Data ol 4

') : Provision; Mandatory (M) or Optional (0).

2) : Representation; Integer {I), Semi-octet (S) or Octet (0)

representation

3) : The TP_UD is optional because TP_UDL may be zero.

*) . Dependent on the TP_PID
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Layout of SMS_DELIVER:

Bit no. 7 6 5 4 3 2 1 0
0 . T T T T T 1
ct.no. L a4 4 TP_MTI, TP_MMS
N 1 1 T 1 T | R 9
Smman —
2 —
> TP _OA
— ——
M L1 ! 1 L1 1 ]
) | — 1 T T
— TP PID
- X
2 k| 1 1 { ! 1 { —-T 1—7— DCé? //r )
] T T ] 1 T
1
-
2
3 — TS
4 +  TP_TSSC
5
6
7 1 R N SO | L1 )
=7 T T T T T T
1 TP UDL
/I ISR SR N B | i " -
= T T 1 T
1
- T™_UD
N‘
1 ) SR DR R B | j
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10.2.5.2 SMS SUBMIT type

Basic elements of the SMS_SUBMIT type:

Abbr. Reference Pl) R®) Description

TP_MT1 | TP_Message_Type_Indicator | M | 1 | Parameter describing the
message type.

TP_MLT | TP_Message_lLayout M { 1 | Parameter indicating whether
or not the TP_VP field is
present,

TP_MR TP_Message_Reference M | I | Parameter identifying the
SMS_SUBMIT.

TP_OA TP_Originating_Address M |1/S| Address of the originating
MS.

TP_DA TP_Destination_Address M 11/S| Address of the destination
'S”rn

TP_PID | TP_Protocol_ldentifier M | 1 | Parameter identifying the

' above layer protocol, if any.
%ﬁj TP v .
TP_VP TP_Validity Period 0 [I/S| Parameter identifying the

time from where the message
is no longer valid.

TP_UDL | TP_User_Data_Length M | I | Parameter indicating the length
of the TP_User_Data field to
follow.

TP_UD | TP_User Data o))l *)

1) : Provision: Mandatory (ﬁ) or Optional (0).

2) : Representation; Integer (I), Semi-octet (S) or Octet (0)

representation :

3) : The TP_UD is optional because TP_UDL may be zero.

‘) : Dependent on the TP_PID
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Layout of SMS_SUBMIT:

Bit no. 7 €6 5 4 3 2 1 0
o T T T T T T
ct.no. 1 \ . . A , . N TP_MTI, TP_MLT
L T T { 1 T ! S
I ] ] 4 } 1 - -
T T T T T T T
1
2
- TP_OA
B L L | B 1 L d
1 T T 1 | T T 9
e R
2
S— S
r TP_DA
_ ——
» ! 1 1 { 1 1 j
A T I | S T ] T
—— — TP_PID
2 { | N | 1 Lt
T )] T T 1 1 T 9
1
L[] L) - - ] » L) . . . [} . o W-W
A T
L I 1 1 ] L 1 J
\ 1 | T L T TP UDL
L L1 L L L1 . -
| B T T T T T
1
- TP_UD
®
L1 [ ! ! { )

5) : A is either 1 or 7, see below.
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10.2.6 Definition of the SM TPDU parameters

10.2.6.1 TP MTI

The TP_MTI is a 2-bit field, located within bit no O and 1 of the first
octet of SMS_DELIVER or SMS_SUBMIT, and to be given the following values:

Bit no 0,1: 00 Message type: SMS_DELIVER
01 Message type: SMS_SUBMIT
10 Spare
11 Message type: SMS_BROADC

10.2.6.2 TP MMS

The TP_MMS is a 1-bit field, located within bit no 2 of the first
octet of SMS_DELIVER, and to be given the following values:

Bit no 2: 0 More messages are waiting for the MS in this
SC
1 No more messages are waiting for the MS in

this SC

10.2.6.3 TP MLT

The TP_MLT is a 2-bit field, located within bit no 3 and 4 of the first
octet of SMS_SUBMIT, and to be given the following values:

Bit no 3,4: 00 TP_VP field not present
01 TP_VP field present and integer represented
(relative)
10 Spare e e e
BT AN TP_VP field present and semi-octet represented
| (absolute) -

10.2.6.4 TP MR

The TP_MR field gives an integer representation of a reference number of the
SMS_SUBMIT submitted to the SC by the MS. The MS increments TP_MR by 1 for
each SMS_SUBMIT being submitted. The reference number may possess values in
the range O through 255.
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10.2.6.5 TP OA

The TP_OA field is formatted according to the formatting rules of address
fields,

10.2.6.6 TP DA

The TP_DA field is formatted according to the formatting rules of address
fields.

values in the range 0O through ue O indicates that the TP_UD
consists of IAS (Inte t no 5) characters and that no ather
higher layer pfotocol is provided Furth apping between the different
Protocol Identifier values and the possible highg\\}ayer protocols is beyond

__the scope-of—thisrecommendation. o »

p’

q
10.2.6.g/w @

SC
The TP_TS8C field is given in semi-octet representation, and represents the
time in the following way:

Year : Month : Day : Hour : Minute : Second : Time Zone
Digits: 2 2 2 2 2 2 2
(Semi-octets)

The Time Zone ind: :ates the difference, expresséd in quarters of an hour,
between the and the GMT. In the first the two semi-octets, the first
bit (bit 7 of the seventh octet of the TP TS§E field) represents the
algebraic sign of this difference (0 : positive, 1 : negative). Negative
nunmbers will use the two's complement representation. The Time Zone may be a
number in the range -47 through +48.
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1- Actual use of TP PID =~

The TP-BID. parameter is uééq in Shor
element o rotocol SMS DELIVER and
address if needed upper layers ( upper

Message within the
MS_SUBMIT in order to
an SM TL).

This arameter is sed also to se éEt\the coding rule of the
data included in a short message. .

The two purp are, mixed. N
2- Proposal

e :
The purpose of i's, ’contribution\Té\gg define pracisely the
TP PID parameter in ord to give it only>~a protocol addressing

goal.

Refering to the companion con®gibution on Cell Broadcast Shor
Message, our proposal is also tdadd the Data Coding Scheme i
order to add more flexibility to code the data. Up to now ther
is onlzy/ég; possibility which is(the use of Internationa
Alphabet/Number 5 (IA5).

aﬁ&)

>
e

\o.2.t.7 A5 TP_PID (new definition)

LENGTH 1 Octet

PURPOSE : To determine the protocol type to be used in the MS
. or SMT within the SM_AL layer. This parameter is
fully transparent for other entities.

VALUE : 0 : no specific protocol
other values : reserved for future usage.

Tor el <tud .
\D.2.0. 4 4 TP DCS (Eatz Cégiggbgcheme) %’q

LENGTH : 1l Octet

PURPOSE : To 1inform the destination ( MS or SMT ) of the
rules used for coding the Short Message in order to
increase the digit number of the message.

Eg : 1if data is coded using 5 bits, within 180
octets we may have 288 digits.

VALUE : 0 : IAS
other values : reserved for future usage.

[For {Twwu me,Aj N






‘\

GSM Recommendation 03.40 ha
Protocols and protocol architecture

LD
10.2.6.4 TP VP

s

The TP_VP field is given in either integer or semi-octet representation. In
the first case, the TP_VP comprises 1 octet, giving the length of the vali-
dity period, counted frosm when the SMS_SUBMIT is received by the SC. In the
second case, the TP_VP comprises 7 octets, giving the absclute time of the
validity period termination.

In the first case, the representation of time is as follows:

TP_VP value Validity period value
0 to 143 (TP_VP + 1) x 5 minutes
(i.e. 5 minutes intervals up to 12
hours)
144 to 167 12 hours + ((TP_VP -143) x 30 minutes)
168 to 196 (TP_VP - 166) x 1 day
197 to 255 (TP_VP - 192) x 1 week

In the second case, the representation of time is identical to the represen-
tation of the TP_TSSC. 3¢ T4Q

i
10.2.6.30 TP UDL

-

The TP_UDL field gives an integer representation of the number of oc:ets.(o
through 180) within the TP_UD field to follow.
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[;10.3 Service provided by the SM RL

10.3.1 General

This section defines the service needed by the SM_TL (provided by the SM_RL)
to offer the Short Message Service to the SC and the MS.

The service description includes:
- The service definition
- The definition of the primitives

- The definition of the parameters of the primitives and the options
attached to the parameters

- The definition of the element of protocols ,
L

- A description of what SM_RL has to provide (in the MS and in the SC)
when receiving or issuing primitives.

\
;z%f/ - The definiticn of the parameters of th

10.3.2 Service definition

&\Tﬁﬂésm Re. o©H. 1 oézﬁ.ms the orvier ’gm»flcl e/,(

J?j TMARL e Ahe MY The iﬂ-ﬂﬁﬁ
qb—;?wgg D'%.‘—lo/t& okl oz Y0 S

C'-z‘lU‘e @wL-( A cVervigw Dt #we,«ai,_/ LL/LLM,\<5
et acee., —Hha SC o Mg I{ c,l:?cfzpzewc/a

AR Lyt A *&=3*$71 M$m¢eacj4fwff a{ i
Mo gide, oy e GiM Bec o thadt wall )

tle TMefreance
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sC MS

RS_Data.Request

RP_DATA
Idg='a’ = | s =-s-=-=-- =+ | RS_Data.Indication
Id='b’
RP_ACK
RS_Report.Indication I .
¢ :
Id'laO

Local end
ST

SM_TL SM_RS SM_RS W\

Figure 03.40/12a. Relationship between SM_RS primitives and SM_RPDUs in the
SM MT/PP case.
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sc ' MS
RS_Data.Request
RP_DATA ¢
RS_Data.Indication e = - - Id='¢c’
. ‘
Id='4d'
RP_ACK
--------- » | RS_Report.Indication
Id="¢’
Local end
SM_TL SM_RS SM_RS SM_TL

Figure 03.40/12b. Relationship between SM_RS primitives and SM_RPDUs in the

SM MO/PP case.
SC
RP_ALERT_SC
RS_Alert.Indication I
¢
Id="4d’
SM_TL SM_RS

Figure 03.40/13. Relationship between SM_RS primitives and SM_RPDUs in the
Alert case. )
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Failure

Figure 03.40/14. Error Service

¢

MS or SC

RS_Data.Request

Ids'e’

RS_Error.Indication

SM_RS

Id='e’

SM_TL
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SC MS

RS_Data.Request

Ids'a' @ | === =+ | RS_Data.Indication

Id='p’
Time Cut

RP_ACK

X = -~ o

(loss)

(Retry)

RS_Data.Request

Ids' g|

SM_TL SM_RS SM_RS SM_TL

Figure 03.40/1%5. Example of an abnormal situation: A report does not reach .
the SC.

Zditor's note: Whether or not the time out should be set at SM_RL
or SM_TL is for further study.
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wn
(1)

10.3.3 Definition of the primitives

.2

This section defines the primitives and the parameters kFwked—to the primi-
tives.

10.3.3.1 RS Data

RS_Data
Parameter
Request Indication

RS_Short_Message_Identifier (RS_SMI) M M
RS_Destination_Address (RS_DA) M -
RS_Originating_Address (RS_0A) M M
RS_Destination_Node_Address (RS_DN) o (1) -
RS_User information (RS_UI) M M

NOTE : This parameter may be present in a RS_Data.Request issued by the
SM_TL in the SC to cater for an SC connected to more than one

SMS-GMSC.

Editor's note : The inclusion of the time out parameter is for further
study.

RS_Data.Request is used by the SM_TL of the MS or SC to send a message. The
prinmitive contains an indication of the address of the reESE}ent. The para-
meter RS_Short_Message_ldentifier has to be stored by the SM_RL in order to
be able to link this request to the report expected by SM_TL.

Because the SM_TL waits for a report, the resources involved in the message
transfer shall not be released.

-

RS_Data.Indication is issued by the SM_RL of the SC or MS. SM_RL has to .
provide the Short_Message_ldentifier parameter in order to be able to link
this primitive to a previous RS_Data.Request.
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10.3.3.2 RS Report

Parameter RS_Report
Indication
RS_Short_Message_Identifier (RS_SMI) M

RS_Report.Indication 1s issued by the SM_RL when receiving an RP_ACK. When
sending this primitive, SM_RL releases the resources involved by the short
message transfer.

10.3.3.3 RS Erreor

Parameter RS_Error
Indication

RS_Short_Vessage_ldentifie- (RS_SMI) o

RS_Reason (RS_RSN) M

NOTE ' : In the RS_Error.Indication the parameter Short;!essage_ldentifier
is not present when the SM_TL is unable to link an occurrence of a
problem on the MS-SC link with a message previously sent.

RS_ZzZrror.Indication is issued by the SM_RL. When the primitive is issued,
the SM_RL informs the SM_TL that a problem (identified by the 'RS_Reason’
parameter) has occurred in the transaission of a previously issued RS_Da-
ta.Request. If SM_RL is unable to find the link, the parameter RL_Short_Mes-
sage_Identifier is not present. The RS Error Indication terminates the mes-

——— — e o =t ey

sagE‘EfEEE?E;T—hnd the resources are released.

O RALE S o L. Fel . . JUUAE SR P8 L - e LI TE -
10.3.3.4 RS Alert :
Parameter RS_Alert
o Indication
RS_Alerting_MS (RS_AMS) M
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RS_Alert.Indication is issued by the SM_RL at the SC on receipt of an RP_A-
LERT PDU from the SMS-GMSC. The primitive is used to inform the SM_TL that
an MS which was previously unattainable has recovered operation.

10.3.4 Definition of parameters

10.3.4.1 RS Short Message Identifier

e
1 T -
: RS_Short_Message_Identifier links a result to a previous command. A
RS _Short_Message_Identifier cannot be re-used during a period called the
frozen period, in order to ensure that all the reports (normal or not) have
arrived.
10.3.4.2 RS Destination Address
L The porowmd e
-~ RS_Destinstion_Address defines the address of the destination entity (either
SC or MS).
10.3.4.3 RS Originating Address .

t

~~ RS_Originating_Address

defines the address of the originating entity (either
SC or MS). This parameter is always mandatory even if the originating entity
is the default SC.

10.3.4.4 RS User Information

The RS_User_Information parameter deals with the data included in the TS
primitives. These data are an element of protocol of the SM_TL. The User in-
formation parameter denotes both the data and the length of these data.

10.3.4.5 RS Reason

is
The RS_Reason ;;‘( paraneterytransferred from the SM_RL to the SM_TL when a
problem occurs on the link between the SC and the MS, indicating the reason.
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10.3.4.6 RS Destination Node Address

The RS_Destination_Node_Address parameter defines the address of the
SMS-GMSC that the SC will use as an entrance point to the PLMN for short
sessage transfer.

10.3.4.7 RS Alerting MS

The RS_Alerting MS parameter defines the MS which is recognized to have
cecovered operation. The RS_Alerting MS parameter may contain several
MSIsdns.
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10.3.5 PDU Tyvpe repertoire at SM RL

The SM_RL comprises the following 4 PDUs:

RP_DATA for transferring the SM_TPDUs between the PLMN
entities
RP_ACK for acknowledging a RP_DATA
RP_ERROR for informing of an unsuccessful RP_DATA transfer
attempt
RP_ALERT_SC for alerting the SC that the MS has recovered
operation

&@mmx
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10.3.5.1 RP DATA

Basic elements of the RP_DATA type.

Abbr. Reference Pl) Rz) Description

RP_MTI | RP_Message Type_Indicator { M | I | Parameter describing the
message type.

RP_PRI | RP_Priority_Request M | I | Parameter indicating whether
or not the short message
transfer should be stopped
if the originator SC address
is already contained in

the MWD,

{The information is only
relevant in the direction

SC -> MS).

T2 _MR RP_Message_Reference M | I | Parameter identifying the
RP_DATA.

RP_OA RP_Originating_Address 0 {I/S| Address of the originating
SC (omitted in the direction
Hs -> SC).

RP_DA RP_Destination_Address M [I/S| Address of the destination
SC or MS.

RP_UIL | RP_User_Data_Length M | I | Parameter indicating the length
of the RP_User_Data field to
follow.

RP_UI | RP_User_Data 0| -

1) : Provision; Mandatory (M) or Opticnal (0).

2) : Representation; Integer (I), Semi-octet (S) or Octet (0)

representation

3) : The RP_UI is optional because RP_UIL may be zero.
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Layout of RP_DATA:

Bit no. 7 6 5 4 3 2 1 0
T ¥ t H Ll T LD
Oct.no. 1 . Ly L RP_MTI, RP_PRI
S B B B A
1 RP_MR
] R W S| { L . -
. S S B B S S
I
m— v
s RP_OA
g } I ! ! } < <
Tttt
1
2
— h—
- RP_DA
Il e e e e e e T
1 [ S RN RN SN SR , RP_UIL
S S N
1
—
2
. . . L L] . L4 L] - L] * L + ”-UI
¢ I N SRR N | I 1 J
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10.3.5.2 RP_ACK

Basic elements of the RP_ACK type.

_ Abbr. References Pl) R?) Description

RP_MTI | RP_Message_Type_Indicator | M | I | Parameter desq¢ribing the
message type.

RP MR RP_Message_Reference M I | Parameter identifying the
previous RP_DATA.

1) : Provision; Mandatory (M) or Optional (0).
2) : Representation; Integer (I), Semi-octet (S) or Octet (O)
representation

Layout of RP_ACK:

Bit no. 7 6 5 4 3 2 1 0

-

Oct.no. 1 RP MTI .

RP_MR

4 4

IR

C T
- T

T
e

r
-
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10.3.5.3 RP ERROR

Basic elements of the RP_ERROR type.

Abbr. Reference P!) R’) Deseription

RP _MTI | RP_Message Type_Indicator { M | I | Parameter describing the

message type.

RP_MSI | RP_MW_Set_Indication 0%)| 1 | Parameter indicating whether
or not the MWI has been up-
dated.

RP_MR RP_Message_Reference M | I | Parameter identifying the

previous RP_DATA.

RP_CS RP_Cause M | I | Parameter identifying the
error type.
') : Provision; Mandatory (M) or Optional (0).
2) : Representation; Integer (1), Semi-octet (S) or Octet (0)
representation
’) : Only present when the RP_ERROR is transferred towards the SC.

Layout of RP_ERROR:

‘Bit no. 7 6 5 4 3 2 1 0
T T T T T
Oct.no. 1 N RP_MTI, RP_MSI
1T 1T
1 RP MR
ST SR RSN SR TR R -
T T T 8P CS
1 U SRR T NN SR -

Short Message Service Version 2.00.02 880923



64 GSM Recoammendation 03.5C
Protocols and protocol architecture

10.3.5.4 RP ALERT SC

Basic elements of the RP_ALERT_SC type:

Abbr. Reference Pl) Rz) Description
RP_MTI | RP_Message Type_Indicator | M | I | Parameter describing the
message type.
RP_N_ RP_Number_of _MSIsdn M | I | Number of RP_MSIsdn fields to
MSIsdn| _to_follow follow.
RP_ RP_International_MS_ISDN M |I/S| MSIsdn of the MS.
MSIsdn _Number
RP_ RP_Internaticnal MS_ISDN M |I/S| MSIsdn of the MS.
MSIsdn _Number
1) : Provision; Mandatory (M) or Optional (0).

3y Representation; Integer (I), Semi-octet (S) or Octet (0)
representation :

- . T
o e o SN S T = —— e
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Layout of RP_ALERT_SC:

Bit no. 7 6 5 4 3 2 1 0
T T T T T T T
Oct.no. 1
| ! 1 L 1 ] !
T T 1 ! T T 1 1
1
S —
2
T —
B ] { 1 1 ! [l 1 J
T T T 1 T T !
1 L I i ] ! 1 -
T T ] Y T T 1
1
2
p
I —
| 1 L1 { 1 1 1
d

10.3.6 Definition of the SM RPDU parameters

10.3.6.1 RP MTI

RP_MTI, RP_N_MSIsdn

RP_MSIsdn

RP_MSIsdn

The RP_MTI is & 3-bit field, always located within bit no O and 2 of the
first octet of each SM_RPDU and to be given the following values:

Bit no 0 - 2: 000 RP_DATA {towards SC)
001 RP_DATA (towards MS)
010 RP_ACK (towards SC)
011 RP_ACK (towards MS)
100 RP_ERROR (towards SC)
101 RP_ERROR (towards MS)
110 RP_ALERT_SC
111 Spare
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10.3.6.2 RP PRI

The RP_PRI (RP_Priority_Request) is a l-bit field which may take the
following values:.

0 RP_Priority_Request is FALSE (e¢f section 3.2.5)
1 RP_Priority_Request is TRUE (cf section 3.2.3).

10.3.6.3 RP MSI

The 3P_MSI is a 1-bit field, located within bit no 4 of the first octet of
the SM_RPDU, and which may take the following values:

Bit no Uu: 0 RP_MW_Set_Indication is FALSE
1 RP MW _Set_Indication is TRUE.

.0.3.6.4 RP CS

' Trns R?_CS field gives the reason why a short messege :ransfer attempt
fails. The RP_CS is a l-octet field which may take the following values:

Within the RP_ERROR being transferred from the SMS-GMSC to the SC (SM
.‘4’1‘/??)/@ from the MSC to the MS (SM MO/PP)%, or between Mols [
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‘ %;00000001 Cause: Unknown subscribe TR
00000010 . Cause: CUG reject r?< UnRuswn €L
00000011 < Cause: Subscription not provided
00000100 Cause: Call barred
00000101 Cause: Forwarding violation
00000110 Cause: Absent subscriber
00000111 Cause: Roaming not allowed
00001000 Cause: Teleservice not provisioned in the VPLMN
00001001 Cause: Systea failure
00001010 Cause: Illegal subscriber
00001011 Cause: Overflow
| 00001100 Cause: MSSnot equipped &A
cwer |avyl cope
K 00001101 Cause: not provzsioned
00001110 Cause: Memory capacity exceeded
00001111 Cause: Protocol error at the MS
00010000 Cause: MS not attainable
00010001 Cause: PLMN failure
00010010 Cause: MS unable to receive message
00010011 Cause: Error in the MS
00010100 . Cause: No SC answer
DZ;“DJ\ I\al lo ’2’_/; levee, D0 ?z@técﬁ

Wéﬁ S L wot Q"Hatvw:(,l)[
lzt! _ 2
1055:8.5 B

The RP_MR field gives an integer representation of a reference number of the
RP_DATA submitted to the MS or SC by the SC or MS, respectively. The origi-

nator increments RP_MR by 1 for each RP_DATA being submitted. The reference

number pay possess values in the range 0 through 255.

10.3.6.6 RP MSIsdn

The RP_MSIsdn field contains the ISDN address of the MS, and is formatted
according to the formatting rules of the address fields.

10.3.6.7 RP N MSIsdn

The RP_N_MSIsdn field contains the number of the consecutive RP_MSIsdn
fields to follow.
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10.3.6.8 RP 0A

Originating entity address, being either the SC or the MS in the SM MT/PP or
SM MO/PP. The RP_OA field are formatted according to the formatting rules of
address fields.

10.3.6.9 RP DA

Destination entity address, being either the SC or the MS in the SM MT/PP or
SM MO/PP. The RP_DA field are formatted according to the formatting rules of
address fields. '

10.3.6.10 RP UIL

The RP_UIL field gives an integer representation of -he number of octets (O
through <55) within the UI field to follow.

St v
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11 Fundamental procedures within the point-to-point SMS

The point-to-point SMS comprises 3 fundamental procedures:

1) Short message mobile terminated. This procedure consists of all neces-
sary operations to

a) transfer a short message from the SC to the MS
b) return s report to the SC, containing the result of
the message transfer attempt.

2) Short message mobile originated. This procedure consists of all
necessary operations to

a) transfer a short megssage from the MS to the SC
b} return a report to the MS, containing the result
of the message transfer atteampt.

3) Transfer of an Alert. This procedure consists of all necessary opera-

tions for an HLR or a VLR to initiate a transfer of an Alert to a
specific SC, informing the SC that the MS has recovered operation.

,i/ NOTE : For all references to RL_PDUs, see section 10.7

@ &5 By R.oL é&{//‘—\cg iR opefaﬂt\—;ns —Fr_m#ﬁz‘r

uéccsﬁaq {br\ﬂ%o\ﬁ +o~ro;v\T Slosit Huéagjﬁ
SaFVICE, xsor&FemcLés st e wowene latnre
ot s W ostt Bpg oFon Aot wall e gue
Fﬁpfﬂmoe\
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11.1 Short message mcbile terminated

The interfaces involved in this procedure are depicted in Figure 03.40/17.

s¢ |——o —|sus-qusc|— | MSC | MS
X l E J. A
c B
HLR VLR

Figure 03.40/17. Interfaces involved in the Short message mobile terminated
procedure. The interfaces A, B, C, D and E refer to the in-
terfaces between PLMN components defined in Rec GSM 03.72.
X is the interface between an MSC and an SC as defined in
chapter 5.

In figure 03.40/18, sequence diagrams are shown for the following basic
situations of short message mobile terminated transfer atteampt:

SMS-GMSC reject

HLR reject

MSC reject

VLR reject, or no paging response, or faulty authentication, or
erronecus nessage transfer MSC -> MS

successful amessage transfer.
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$C SMS -GMSC HLR Msc VLR S

la. Message

Figure 03.40/18 a) Short message transfer attempt rejected by SMS-GMSC.

sC SMS -GMSC HLR MSC VLR uS

la. Mesasage
transfer

2. Send routing

lc. Fail. report

Figure 03.40/18 b) Short message transfer attempt failing after HLR informa-
tion retrieval,
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sC SMS ~-GMSC HLR MsC VLR s

la. Message
transfer

2. Send routing

Short Message

bc. Failure report

lc. Fail. reporst

Figure 03.40/18 c) Short message transfer attempt rejected by MSC.
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sC SMS -GMSC

{a. Messags

transfer

2. Send routing

MsC

VLR

Short Message

. Failure report

§. Send info.

for I/C call
set-up

le. Fail. report

Figure 03.40/18 d) Short message transfer attempt failing after either

Short Message Service

1) VLR information retrieval

2) paging attempt
or
3) authentication attempt

Version 2.00.02
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sC SMS -GMSC HLR MSC VLR ) us

la. Message
transfer
2. Send routling

{nfo. for SMS

ba. Forward MS Terminated

.................................... by
Short Message
5. Send iafo.
(eaceccmscccrecas P
for I/C call
set-up
6. Message transfer
(eevcnavecacnccencncorcncenrcncecee >
bc. Failure report
C o v v oaoe=a e e e me e -

Figure 03.40/18 e) Short message transfer attempt failing after failing
message transfer attempt on the radio path.
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sC SMS-GMSC HLR MsC VLR

la. Message
transfer

2. Send routing

Short Messagse

S. Send i{nfo.

for 1/C call
set-up

6. Message transfer

4&b. Delivery report

(ecoacece ecescsnscenscccessen ecececcces

1%. Dellvery

(emocscacns covane

report

Figure 03.40/18 f) Successful short message transfer attempt.
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‘Operation 1: Message transfer SC -> SMS-GMSC

This operation is used to transfer a short message from an SC to an SMS-GMSC
.via a connection as described in chapter 5.

The operation consists of

- the transfer of a message containing the RS_User_Information and other
parameters as defined in section 10.3.3.1 from the SC to the SMS-GMSC
(ef 'la. Message transfer' in Figure 03.40/18); and

- the return of either an 'Failure report' (cf 1lc. in Figure 03.40/18) or
a 'Delivery report' (cf 1b. in Figure 03.40/18).

"Failure report’' is returned to the SC when the 3MS-GMSC has received
indication from another entity (MSC or HLR) the procedure was unsuccessful.
The SMS-GMSC mayv receilve either of the following error indications which may
or may not be provided to the SC:

Ur «nown subscriber

CUS reject

Subscription not provided
Call barred

Forwarding violation
Absent subscriber
Roaming not allowed
Teleservice not provisiohed in the VPLMN
System failure

Illegal subscriber
Overflow

4H6
\ MS not equipped for
(RT3 (;p&a’@ﬁ
\ = éﬁggg‘;gfvice rovisioned

Memory capacity exceeded
Protocol error at the MS

The operation may be achieved by either
a) a protocol agreed by the operators of the SC and the PLMN, which is
not specified in this recommendation (only when a 'Fixed SC <-> MSC

interworking point' i3 used, c¢f chapter §5)
b) the protocol described in Annex 1.
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Operation 2: Send routing information for SMS

The operation is an interrogation of the HLR by the SMS-GMSC by means of
MAP to retrieve information neccessary to forward the short message.

The operation is defined in Rec GSM 09.02.

Operation 3: Set Messages Waiting Data in HIR

This is a MAP procedure which provides a means for the SMS-GMSC to request
the HLR to add an SC address to the MWD. The procedure is defined in Rec GSM
09.02. The procedure is activated when the SMS-CGMSC receives an absent
subscriber indication from the MSC.

Operation 4: Forward MS Terminated Short Message

This is a MAP procedure which provides a means for the SMS-GMSC to transfer
a short message to the MSC at which the MS is currently located.

The procedure is defined in Rec GSM 09.02.

The procedure works in tandea with the forwarding of the short message froa
the MSC to the MS. Thus, the ocutcome of the operation comprises either
success, i.e. that the message has been delivered to the MS; or a failure
that may be caused by several reasons, e.g. failure in the transfer SMS-
GMSC -> MSC, IMSI detach, or no paging response.

Operation 5: Send inforwation for 1/C call set-up

Thigs is a MAP procedure by which the MSC retrieves subscriber information
from VLR for mobile terminated short message transfer. This procedure may be
associated with an authentication procedure, as shown in Figure 03.40/19.
The procedure is the same as is used for incoming call set-up and is defined
in Rec GSM 09.02. Unsuccessful retrieval (e.g. absent subscriber, MS not
equipped) 1is indicated by a cause indication to the SMS-CGMSC.

Note that the MSC will receive the positive response of 'Send information
for I/C call set-up' as a separate operation, 'Complete call', cf Rec GSM
09.02. (In Figure 03.40/19 d) and e) represented by 'Sb. Complete call').

An overall description of operation 5 is given in Figure 03.40/19.
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MSC VLR MS
Sa., Send information for

I/C call set-up

5¢. Failure report

Ye. Fail. report

- m e e s -

Figure 03.40/19 a) Erroneous case: IMSI DETACH.

MSC VLR MS
5a. Send information for

I/C call set-up

Paging (request) ')

4e. Fail. report

- ¢ w an e wm w w -

Figure 03.40/19 b) Erroneocus case: No paging response.

'y . Described in Rec GSM 04.08
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MSC VLR

5a. Send information for

I/C call set-up

Paging (request

and response) ‘)

Authent. (request,

incorrect response) 1)

Yec. Fail, report

- b e er am mm ww a= -

Figure 03.40/19 ¢) Incorrect authentication.

'} : Described in Rec GSM 04.08
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MSC VLR MS

Sa. Send information for
I/C call set-up

Paging (request

and response) l)

Authent. (request

1
correct response) )

5b. Complete call 2)

L

6. Message transfer (erronecus) °)

4c. Fail. report

Figure 03.40/19 d) Erroneous message transfer.
') : Described in Rec GSM O4.08

2) : '"Complete call' is a separate operation
) : Described in Rec GSM O4.11
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(g V)

-

MSC VLR MS

Sa. Send information for
I/C call set-up

Paging (request

and response) 1)

Authent. (request and

)Aﬁﬁ

correct response) !

5b. Complete call ?)

¢

6. Message transfer (correct) °)

Up. Delivery

—

report

Figure 03.40/19 e) Error free case.

') : Described in Rec GSM 04.08

2) : 'Complete call' is a separate operation
3) : Described in Rec GSM 04.11

It should be noted that the MWF setting is implicitly carried out when the
message transfer is denied due to IMSI DETACH.

Operation 6. Message transfer (on the radio path)
This operation is described in Rec GSM O4.11.
If the transfer is not successful, e.g. due to the MS losing radio coverage

after having successfully authenticated, a failure report (RP_ERROR) is
returned to the SMS-GMSC. In this csase, neither MWD nor MWF will be updated.
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11.2 Short message amobile originated

The interfaces involved in this procedure is depicted in Figure 03.40Q/21.

s¢ |—— F—|sms-wmsc | |

1,
I

Figure 03.40/21. Interfaces involved in the Short message mobile originated
procedure. The interfaces A, B and E refer to the interra-
ces. between PLYN components defined in Rec GSM 03.02. X is
the interface between an MSC and an SC as defined in chap-
ter 5.

In figure 03.40/22, sequence diagrams for the following basic situations of
short message mobile terminated transfer attempt:

- MSC reject

- SMS-IWMSC reject

- SC reject

- successful message transfer.

SC SMS-IWMSC MSC VLR MS

fa. Message transfer

6c. Failure report

Figure 03.40/22 a) Short message transfer attempt rejected by MSC.
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SC SMS-IWMSC

7a. Forward MS Orig.

6a. Message transfer

Short Message

7¢. Failure report

Figure 03.40/22 b) Short message transfer sttempt rejected by SMS-IWMSC.

Short Message Service

6c. Failure report

Version 2.00.02 880923
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SC SMS-IWMSC MSC VLR MS

fa. Message transfer

7a. Forward MS Orig.

¢

Short Message

8a. Messacze

transfer

8¢c. Failure
report

7¢c. Failure report

6¢. Failure report

Figure 03.40/22 ¢) Short message transfer attempt rejected by SC.
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\

SC SMS-IWMSC MSC VLR

8a. Message

transfer

8b. Delivery

report

L4

6a. Message transfer

7a. Forward MS Orig.

Short Message

7b. Delivery report

Figure 03.40/22 4)

6b. Delivery report

Successful short message transfer attempt.

Operation 6: Message transfer MS -)> MSC

This operation is used to transfer a short message from the MS to the MSC.

and is defined in Rec GSM O4.11.

Operation 7: Forward MS Originated Short Message

This is a MAP procedure which provides a means for the MSC to transfer a

short message to the SMS~-IWMSC.

The procedure is defined in Rec GSM 09.02.

The procedure is required if the serving MSC cannot access the SC directly,

8s

e.g. because it has no dccess connection to the type of network to which the
SC is connected (cf chapter 5).

The procedure works in tandem with the forwarding of the short message froa
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the SMS-IWMSC to the SC. Thus, the outcome of the cperation comprises either
success, i.e. that the message has been delivered to the SC; or a failure
that may be caused by several reasons, e.g. failure in the transfer MSC

-> SMS-IWMSC, SC does not comply.

Operation 8: Message transfer SMS-IWMSC -> SC

This operation is used to transfer a short message from an SMS-IWMSC to an
SC via a connection as described in chapter §.

The operation consists of

- the transfer of a message containing the RS_User_Information and other
parameters as defined in section 10.3.3.1 from the SMS-IWMSC to the SC
(cf '8a. Message transfer' in Figure 03.40/22): and

= the return of either an 'Failure report' (cf 8¢c. in Figure 03.40/18) or
a 'Delivery repoct' (cf 8b. in Figure 03.40/18).

‘Tailure report' is returned to the MS when the SMS-IWMSC has received indi-
cation from the network or the SC that the procedure was unsuccessful.
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11.3 Alert transfer

The interfaces involved in this procedure is depicted in Figure 03.40/23.

s¢ |— |—|sus-tintsc %

X lc
I 5
R | —] | v

Figure 03.40/23. Interfaces involved in the Alert procedure. The interfaces
D and E refer to the interfaces between PLMN components
defined in Rec GSM 09.02. X is the interface between an SC

and an MSC as defined in chapter 5.

This procedure consists of the operations shown in Figure 03.40/24.

SC Z ~

9. MS present

10. Alert SC

L]

11. Alert SC

Figure 03.40/24. The alert procedure.
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Operation 9: MS present

This is a MAP procedure which is used to transfer alert information from VLR

to HLR.

The procedure is defined in Rec GSM 09.02.

Tae procedure is activated when the VLR detects that the MS is active, i.e.

when the MS responds to a paging request.

Operation 10: Alert SC

This is a MAP procedure which is used to transfer alert information from HLR -—
to MSC. ‘ “—

The operation is defined in Rec GSM 09.02.

Operation 11: Alert SC

>
A

i

S .
This operation is used to transfer alert information from an SMS-IWMSC ito en
- N~—
SC via a connection as described in chapter 5.

The operation consists of transfer of a message ('RP_ALERT_SC') containing
the parameters as defined in section 10.3.3.4 from the SMS-IWMSC to the SC.
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