MAP - Mobile Application Part

Mobility Management in GSM
GSM (2+) services

Short Message Service
Support of GPRS
CAMEL = IN+GSM integration
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Summary of course scope
g — ®

S
\
‘ Control Part HLR/

of an Exchange HSS
PABX Or

‘ Call Processing
R Server

c-olll -
AN /@ Megaco/MGCP/...

Media Gateway SCP

Circuit™ ™ ™| or switching Fabric | packets
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GSM system consists of sub-systems

Radio or Air i/f .
: A-i ntlerface Circuit
_ | Switched
Base Station Core
i | Sub-system .
NS=ME+SIM (BSS) e I_|/f Packet Core
= | Sub-System
: e 0o&M
Network Management Sub-system

MS - Mobile Station

ME - Mobile Equipment

SIM - Subscriber Identity Module

BSS - Base Station Subsystem

HLR belongs to both CS and PS domains

Main differences cmp to wire-line networks
- ar interface for the subscribers

- mobility and roaming of users

NB: the whole system is digital incl the ME.
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Mobility Management in General

Comparison of solutions for CS and
PS networks
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Mobility requires logical subscriber numbers - are mapped
dynamically to network topology bound routing numbers

» For most nodesit is enough to understand only the prefix of the
routing number.

» Example: 10° subscribers, number length = 13 digits

Rough memory estimate for the analysis tree based on dialled
digits (no separate routing numbers).

Tree is made of nodes of 64 octets. One node is used to analyse
one dialled digit

Use of numbering space: on average 5 values in each position are used
m3=10° —) 13Igm=9 —) m=4.92

NB: the branch factor is rounded up to the next integer

Nrof nodesin the tree is (m is also the branching factor!)

mt3-1 -
1+m+nm?+..m2= 305 million
m-1
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Analysistree links signaling to routing

From signaling: ABC — destination
A ABCd — shortest subscriber number Bucket:
ABCdefgh — longest subscriber nr UCKELS

We assume that /
e

the analysisis done
using atree structrure

similar to this. -
- N - g f
n this mobility design: Qe g
Last node points to a bucket 9h dene,
filethat contains the physical location % g, h
of the user (routing address) 9h &, "
e

nOO'e
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Analysistree calculus cont ...

Memory requirement is 64 bytes* 305* 10°=19 Gb

* Need to be available for any calls: replication will be expensive!
* A single read with full number requires 13 memory references, is not
aproblem

» Maintaining replicasis the problem:

Assumptions:

- an update takes a 50 bytes msg
- al updatesin 6 hours

NB:

- updates/subscriber may - /
need to be done significantly

more often. / 1

|:> Problem needs to be oor o1 o -

partitioned! Nrof updates/subscriber/day |
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update traffic Mbit/s

ad

Location AreaHierarchy in GSM
reduces the need for HLR updates

MSC/VLR-area «~—HLR knows MSC/VLR

Visitor Location Register (VLR) knows
-=asetof cells

- update once/6 min....24h and when

) power switched on/off etc.

Cdll - update need to be authenticated

In case of GPRS the SGSN knows the
Routing Area = a subset of Location area.

Location Area

Final location is found by paging:
-cal issentto al cellsin LA

| - MSreceivesin favorite cell

- cell with best connectivity is chosen

Raimo Kantola— S- 2005 Signaling Protocols 9-8




In GSM the DB is partitioned by Operator
and by Prefix of MSISDN nr

 AnHLR per afew 100 000 subscribers
— Operator code + prefix map to HLR
 Location area hierarchy decreases nrof
updates
— Not all location changes need betold to HLR
* MSISDN = “directory number” = what you
dia is mapped to Mobile Subscriber

Routing Number (MSRN) per call or per
visit to another network
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Rough calculus of location update traffic
in an HLR with 200 000 subs

» 200 000 subscribers
* 1 update/5min/subscriber

* Rough estimate: let one update =
100 octets

Traffic = 200 000 * 100 * 8/(5*60) = 0,53Mbit/s.

Can be transported on a single PCM-line (2 Mhit/s)!
- Makes senseg, isclearly feasible.
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Nrof probable handovers from cell to cell
during a telephone call

Nrof hopsfrom cell to cell
Call duration 3 min

100

10 ~

| Speed 150 knvh
Speed 100 km/h

Speed 50 kmvh

Speed 15 knvh

Speed 5 km/h

0,1

0,01
radius of the cell in km

An architecture with less than one handover on average makes sense!
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HLR/AC/EIR

HLR - Home Location Register

(kotirekisteri)
MSC AC - Authentication Center
MS (Varmennekeskus)
=ME+SIM VLR EIR - Equipment |dentity Register
(laiterekisteri)

MSC - Mobile Switching Center
(matkapuhelinkeskus)

VLR - Visitor location Register
(vierailijarekisteri)

BSC - Base Station Controller
(tukiasemaohjain)

A BTS BTS - Base Transceiver Station

(tukiasema)
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Multi-layer cell design increases radio
network capacity

= = > csvomuoo

T s GSMIs00mao
ARG GS\11800 micro

GSM900 micro

Cell selection triesto
place fast moving M Ss
higher up in the hierarchy.
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What if subscriber numbers are
binary?

» Example: 10° subs, sub nr length is 128 bits

Rough memory estimate for analysis. Analysistree is made of
node of 64 octets, each for analysing 4 hits.

Usage of hexa code points:

m\=10° —) NIgm=9 —) m=1334...1,9, when
N goes from 8 to 32
Nrof nodesin thetreeis

1+m+m+...mN= m '11 = 114 to 4290 million
m -
—> Result is of the same order of magnitude as for
d&adl Cc nurmer SI NB: the branch factor is rounded up to the next integer
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GPRS shares TRX timeslots with CS
servicesin GSM

Trx 1’ Circuit switched time dots Each trx has 8 time dots, classified to:

- purely CS (telephony) use

’ Circuit switched time slots - purely PS use (option)

’ Circuit switched time dots - default packet traffic use (handovers

= may be used to keep these free of calls
Additional GPRS -additional GPRS — may be used
é Default GPRS f(;:lpacket traffic if there are no CS

cals

By setting the parameters between PS/CS services appropriately an elastic
boundary is created between GPRS and CS services — QoS, Revenues and
network usage need to be optimised.

Raimo Kantola— S- 2005 Signaling Protocols 9-15

SGSN takes care of mobility and GGSN is
the interface node to other networks

}(/Lnterface to the CS network K m
%, Xyz —a Corporete
0
e, HLR/AC/EIR) Intranet
& 7

% -

GGSN [—

SN /f\%

SGSN GGSN Abc — acorpor
Intranet

~ \_/\/

SGSN - Serving GPRS
Support Node ,/_\\

GGSN - Gateway GPRS | CCSN | Public
BT Support Node Internet )
MS and GGSN establish a context o
~—
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GPRS mobility management states/ MS
in MSand in SGSN

thisisabit simplified
Network does not follow M S location

—  User is active. Network follows the user
with the accuracy of one cell

Standby timer

PDU transfer
Ready timer

MS is online — but does not transfer packets.
Network follows M S with the accuracy of
aRouting Area:

STANDBY

Mobility state model cell <RA <location area. MS can be paged
inthe RA.
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Some GPRS key features

e GSM hastwo parallel MM systems: for CS and for PS serv
* GGSN allocates IP address for MS when MS needsiit from
the network GGSN is connected to.
— at PDP context (=tunnel) establishment
— GGSN = edge router from Internet and Intranet point of view
— Several address alocation methods
e BSC-SGSN-GGSN (+HLR) network manages mobility using
topology bound internal | P-addresses.
e Inthetunnel MS- GGSN we have two IP networks on top of
each other:
— IP-based transport network: hasits own DNS
— and the “payload” network seen by users and applications.
— Header overhead is high ( >100 octets)

MM — Mohility Management
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Background of mobility mgt for

packet servicesterminals

» Packet forwarding/packet isbased RT
on routing tables (RT).

* Routers maintain RTs by routing
protocols. '

- Feasible size of the RT is 100 000 Lot op 1
...300 000 entries = rows.

» Longest match search/packet takes
many memory reads (<32).

destination-1P addr

- n x 100m users > provider addressing results feasible RT size
- search is based on address prefix not afull 32 bit address
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Summary

* Two different MM solutions: one for CS one
for PS services

— CSsolution is centralised: GM SC aways asks
HLR where the MSislocated

* Itisnot feasible to ask per packet for the
location of the M S.
— MM must be either adaptive or distributed.
— Makes sense to limit paging to asmaller nrof cells

— Packet Push serviceto a GPRS terminal is an
issue.
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MAP

For GSM Generation 2,5
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MAP works between MAP Service
Usars and MAP Service Providers

MAP service user MAP service user

MAP Service-provider

* MAP SUs and MAP SPs are network functions such as HLR,
MSC etc.

 Theroles are dynamic, i.e anode can be user for one
operation and a service provider for another.
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MAP is used by many network elements

EIR Equipment Identity Register - usually integrated with HLR
GCR Group Call Register
GGSN Gateway GPRS Support Node - for interfacing to IP or other PD networks
GMLC Gateway Mobile Location Center - for interfacing to Location Services
GMSC Gateway MSC - for routing calls from visited network
gsmSCF GSM Service Control Function - IN service control element
HLR Home Location Register - the key database
MSC Mobile services Switching Center
NPLR Number Portability Location Center - for locating an HLR
SGSN Serving GPRS Support Node - the "MSC/VLR" for PS services
Shared Interworking Function Server - for interfacing CS data services to
SIWFS IP or other PD networks
SMS GWMSC SMS Gateway MSC - for terminating SMS routing
SMS IWMSC SMS Interworking MSC - for originating SMS routing
USSDC USSD Center - part of gsmSCF
VBS/VGCS Anchor MSC | voice broadcast/group call service Anchor MSC - specified/not implemented

VBS/VGCS Relay MSC

Voice broadcast/group call service relay MSC - specified/not implemented

VLR

Visitor Location Register -in practice integrated with MSC

VMSC

Visited MSC

Raimo Kantola— S- 2005
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CS Coreinterfaces are

MSC

—

std

E

F EIR

NB: Additionally on MSC to MSC

interface ISUP is used.

Base Station sub-system\\

Raimo Kantola— S- 2005
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MSC - Mobile Switching Center

HLR - Home Location Register

VLR - Visitor Location Register

EIR - Equipment Identity Register

NB: MSC+VLR awaysin the same node

+l - interface: MS - HLR (MS-MSC/VLR-HLR)

\
\
v

* All CSCoreinterfaces. B-G conformto the
MAP protocol

Signaling Protocols 9-24




GSM/GPRS Core Network

Packet
data
network

The same packet (green)
coreisasoin 3G. -
GPRS mobility management ( Other PLMN
relieson MAP.
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To get on-line a GPRS device needs
to create a PDP Context

= B$i+@+

—

— Address alocation
Tunneling -NAT or

- DHCP

PDP context = Packet Data Protocol Context

-PDP=1Por X.25

- SGSN requests HSS for access authorization and to find the GGSN based on
the so called APN name. An M S can be connected to several |P-networks thru
different GGSNs.

- The GGSN allocates an | P address from the IP-network it is connected to.
Result isthat the MS has an |P address that it can use to communicate using the
Internet Protocol. We say that a PDP context has been created.
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|P Multimedia System in 3G

HSS — Home Subscriber Server
S-CSCF MRF- Media Resource Function
UE — User Equipment

MGCF — Media Gateway Control
BGCF — Border Gateway Control

UE[—1 P-CSCF |-CSCF BGCF
Packet
Core MGCF

» MultiMedia subsystem works on top of the packet core.
* CSCF — Call Session Control Function processes signaling
and controls the Multimedia services.
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Milestones in MAP development

\ Phase 2+
MAPL ) MAP2

phase 1 phase 2 / Release97 / Release98

3GPP

* In phase 2+ ... versioning is per operation package.
« This supports the idea of deploying small sets of features
at atime in the network.

« |f aremote system does not understand the newest tricks,
fall-back negotiation restores operation on the level of
the previous version.

* Release98 3GPP TS 09.02 V7.11.0 in www.3gpp.org (03-2002), ETSI >3GPP
* Later releases have small improvements (not discussed here)

* Release99: 3GPP TS 29.002 V3.15.0 (2002-12),

» Release 4: 3GPP TS 29.002 V4.10.0 (2002-12), Release 5, Rel 6: 29002-680 etc...
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MAP -operations can be mapped to
Interfaces

Iff | Bemats Moality oM Cdl Spe Sort am
menegaTat herding matay MESs0Es
FHvics
B | MSC-VLR 12 1 4 1 2 20
C | GVSC-HR 1 1
D |VLR-HR 9 3 1 10 1 24
E |MSC-MSC 5 5
F | MSC-BR 1 1
G |VLR-VILR 1 1 2
HLR- MBW 3 3
MSC- SMGW 1 1
um 2 4 6 n 8 57

The table corresponds to MAPV2
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MAP -operations in Release98/ET SI/3GPP

Mobili Supple- :
Elements Managz- 0&M Cal_l megfary Short PDP Loca_tlon Sum
i ment Handling | genices | Messages | Context | Services

B MSC - VLR 14 2 13 3 32
C |GMSC-HLR 1 2 3
D HLR - VLR 9 2 4 12 1 28
E |MSC- MSC 5 1 6
F MSC - EIR 1 1
G |VLR-VLR 1 1
J HLR- gsmSCF 1 3 4
L |MSC - gsmSCF 1 1
C |SMSGW - HLR 2 2

MSC - SMSGW 2 2

VBS/VGCS Anchor MSC -

VBS/VGCS Relay MSC 4 4
| VBS/VGCS aMSC - GCR Vendor specific 0
K |vMSC - SIWFS 2 2
Gr |SGSN - HLR 6 6
Gc |GGSN-HLR 3 3
Gd [SGSN - SMSGW 2 2
Gf |SGSN-EIR 1 1
Gb |SGSN - BSS Not discussed on this course - not a MAP interface 0
Gs |SGSN - MSC/VLR optional - not a MAP interface 0

GMSC - NPLR 1 1
Lh |GMLC - HLR 1 1
Lg |GMLC - MSC 2 2

use cases 38 4 13 29 12 3 3 102

The table corresponds to MAPv2+ Release98 (3GPP) This lecture does not discuss
MSC-VLR interface operations nor O&M —operations, nor location services, nor Group Calls.
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Upgrade from MAP -1997

* NB:
— aservice may be confirmed or non-confirmed in the
previous tables

— aservice can appear on several rows— e.g. for many
services VLR isthe relay point between HLR and MSC

— Thetable gives afedling of what MAP is used for.
(I believe the service use case count is 98% accurate)

* New services: Location Services, GPRS, IN, New
Supplemetary Services, Group Calling
— added complexity

— the spec (Rel 6) is approximately 1200 pages not
counting SDLs...
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Addressing MAP messages

MSC VLR HLR EIR AuC
e (Authentication
| GT=358601212, PC=7896 : ! GT=358601332, PC=7895 centre) |

| |
! o I
I | MAP | [ MAP | | | | MAP MAP MAP | !
| | TCAP| [TCAP| | | [TCAP TCAP TCAP !
: SSN=8 SSN=7 : : SSN=6 SSN=9 SSN=6 :
: L :
: [ I
! SCCP : ! SCCP :
! MTP P MTP |
_________ _I__________l __________.._____.I.____ S |
GT formats: GT - Global Title
) PC - Point Code, SSN — Subsystem Number
IMSI |MCC| + |MNC| + |MSIN| MCC - Mobile Country Code
CC - Country Code

MSISDN | cC | + [NDC| + | SN | MNC - M obile Network Code
. NDC - National Destination Code

Hyhbrid | cc | + |NDC| + |MS|N| MSIN - Mobile Subscriber Identity Number

SN - Subscriber Number
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Common M AP services

* MAP-OPEN service » For establishing and clearing
« MAP-CLOSE service MAP dialogues btw peer-MAP

service users
« MAP-DELIMETER * accessto functions below the
service application layer
* MAP-U-ABORT  for reporting abnormal situations
service
« MAP-P-ABORT
service

e« MAP-NOTICE service * Notification from the Provider
not affecting state of the
dialogue

These are used by the application on top of MAP. So, thisisthe view from above.
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MAP uses the structured dialogue
provided by TCAP
This givesthe view

E‘ \BJ what lies below.

TC-INVOKE-req
TC-INVOKE-req

TC- BEGIN-req TR-BEGIN-req B seGIN
TC- CONTINUE-re¢
MAP TR-CONTINUE-redf ‘cONTINUE

TC-CONTINUE-indjs TR-CONTINUE-in, CONTINUE

TC-END-ind TR-END-ind END

Begin causes a transaction identifier to be reserved.
= The remote system can either continue the transaction or close it.
« Continue - messages are exchanged in a full-duplex mode.

Closing options:
= based on pre-arrangement independently
= normally by the End-message or “abnormally” by an Abort message
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Mobility management is the most important
featurein MAP

MM can be broken down into the following:

L ocation management

Handover MSC-M SC during acall

— handover is supported on many levels - also BSSAP (A- i/f
protocol) is needed, but we do not cover that here

Authentication and security

IMEI - mobile equipment id queries

Subscriber management

Fault recovery (We Skl p thlS) SIM kortillaei ole M SISDN

nroa muttalM Sl on
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Home Location Register - HLR - contains
subscriber and service information

IMSI — | Subscriber information (location, etc) |

MSISDN |:(>| Service info (voice, fax, blocking modes, etc) |

In amobile terminated call, the right HLR can be found based on leading digits of
MSISDN or if free numbering within the operator network and/or Number Portability
is supported, a Global Title (MSISDN is embedded in the GT in SCCP) translation
needs to be donefirst e.g. in a specific network element (NPLR).

Release98 HL R database has

- location information (VLR number)

- basic telecommuni cations services subscription information

- service restrictions (e.g. roaming limitations)

- supplementary service parameters

- GPRS subscription data and routeing information: e.g. APN — Access
Point Name pointing to the PDN a user is allowed to connect to.
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L ocation management maintains the
location of the MSsinthe HLR

(MSC) MAPID
Vel E VLR ‘ HLR

Sendl dentification

e Sendldentification requests M Sinfo (IM SI, authentication) from the
previous VLR.

« Updatel ocation updates the new location with the accuracy of aVLR area

e With PurgeMS VLR tellsto HLR that M Sisunreachable (independent of
the previous sequence).
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L ocation management maintains the location
of the GPRS MSsin the SGSN and HLR

MAP/Gr
sesN| SGSN : HLR

............ UpdateGPRSL ocation

« Sendldentification requests MSinfo (IM SI, authentication) from the
previous SGSN.

» Updatel ocation updates the new location with the accuracy of a SGSN area
e With PurgeM S SGSN tellsto HLR that M Sis unreachable.
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With HLR query the MSisfound in a

Mobile terminated call
PSTN Gvsa_ MAPIC @ MAPID HVLR}H MSC

‘ -SendRoutinglnformation . { py ovideRoamingNumber
ProvideRoamingNumber Conf

dRoutingl nformationCon

ISUP - |AM

MSRN - Mobile Subscriber Roaming Number

- conforms to E.164 format (any exchange can pass along the number)

- each MSC has a limited range of MSRNs

- MSRN has avalidity timeout

- MSRN may be alocated on a call by call basis or for the duration of avisit
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GSM Number Portability can be implemen-
ted by NP Location Register

e
P-1AM . .
‘ dRoutingl nformationConf |

HLR

MAP/D

SendRoutinglnformation

ProvideRoamingNumber

. . ProvideRoamingNumber ACK
sendRoutingl nformationConf~ d

N

ISUP - 1AM
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The vM SC can ask the GM SC to resume
call handling :

MAP/C Q MAP/D
f {HLR f

PSTN GMSC

-SendRoutinglnformation . { py ovideRoamingNumber

ProvideRoamingNumber Conf

sendRoutingl nformationCon

ISUP - |AM

ResumeCallHandling

The Resume Call Handling opens the way for Routing Optimization but is

not used:

- calls are normally always routed through the Home Network due to
charging reasons.
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Handover from MSC to MSC
" wape

(] 1 MAP/E
MSC-A MSC-B U MSC-B
@ Pr epar eHandover
Call
control ProcessAccessSignalling . .
responsibilit mirrorsA-interfaceto MSC-A
P SendEndSignal
remainsin
MSC-A (MSC-B and M S haveradio channel)®
Forwar dAccessSignalling Transports messages to be sent to
the A-interface
Pr epar eSubsequentHandover
PrepareHandover
SendEndSignal
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Security operations ensure that only authorized
subscribers can use the service

-----------------------------

: Q ; MAP/D —
i | MSC VLR : HLRHEIR |
--------- -+ SendAuthenticationlnfo

CheckI MEI

Black list of suspect stolen phones ensures
that stolen equipment can not be used for
long
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Security operations ensure that only authorized
GPRS subscribers can use the service

MAP/Gr —
= HLR

————————————— - SendAuthenticationlnfo

EEg

CheckI MEI

MAP/Gf

If SGSN does not have the IMEI, it asksit from the MS.
After authentication a PDP context can be established
for packet transfer.

Raimo Kantola— S- 2005 Signaling Protocols 9-44




Subscriber management takes care of
the subscriber datain the VLR

MARD @
VLR f HLR
W

InsertSubscriber Data

hen the operator or the
subscriber have changed any of
subscriber data. When location
has been updated.

DeleteSubscriber Data

When abasic or a supplementary
serviceis cancelled.

With these operations all information residing in the VLR, can be manipulated,
when the HLR hasthe master copy of the information. (HLR does not have some
detailed location info...)

Raimo Kantola— S- 2005 Signaling Protocols 9-45

Subscriber management takes care of
the subscriber data in the SGSN

MAP/Gr
SGSN f HLR

I nsertSubscriber Data When the operator or the subscriber

- have changed any of subscriber
data (e.g. barring).

- the mode has changed

- when location is updated.

DeleteSubscriber Data

When abasic or a supplementary
serviceis cancelled.

With these operations all information residing in the SGSN, can be manipulated,
when the HLR hasthe master copy of the information. (HLR does not have some
detailed location info...)

There are 3 types of MS: (8) simultaneous CS + PS services,
(b) Alternate CS/PS services and (c) GPRS only. Type b has two modes.

Raimo Kantola— S- 2005 Signaling Protocols 9-46




Network Requested PDP Context
Activation facilitates data push

HLR

GosN|

SendRoutinglnfoforGPRS

pushed data

FailureReport

NoteM SPresentforGPRS

PDP context is Packet Data Protocol Context, includes a”virtual connection” from
MSto GGSN in an IP-tunnel.
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Supplementary service operations are
passed from MSviaMSC/VLR to HLR

MS-->MSC/VLR -->HLR

RegisterSS Activation of call forwarding

EraseSS Switching off supplementary services
ActivateSS Activation of call blocking

DeactivateSS Deactivation of supplementary services
InterrogateSS Interrogation of supplementary service settings

RegisterPassword | Password setting for SS

GetPassword Password query to MS

USSD operations | Unstructured SS data transport
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Therest of MAP and IN in Cellular

» Short Message Service

o CS Data Interworking Functions
« CCBS

« USSD

« CAMEL

e Summary

Short Message Service

(] (]
b SMS-IWMSC SMSC SMS-GMSC [—— |
@ store @
MO-SMS MT-SMS
SMSC - Short Message Service Center (or SC - Service Center)
SMS-GMSC - Short message Gateway M SC, issuer of routing information query to

HLRin MT-SMS
SMS-IWMSC - Short message Inter-working MSC, routing MSC in MO-SM S service
SMSGW  =SMSIWMSC + SMS-GMSC
o SMSC - HLR operations:
MO - Mobile Originated - MS short message buffer full
MT - Mobile Terminated _ Msrea:hablllty

- successful delivery of message
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Short message transport protocol stack

SMS-GMSC/
| sME| |[susc| |svsiwmsc| | Msc|  |MsiscH
e e ap i MAP
o = JSM-AP: User
SM-TP SM-TP Info
SM-RP| SM-RP| SM-RP| SM-RP}ForwardShortMessage] MAP
TCAP
SM-LP SM-LP SM-LP SM-LP SCCP
MTP
Non standard
SME - Short Message Entity
SM-LP - Short Message Link Protocol
SM-RP - Short Message Relay Protocol
SM-TP - Short Message Transfer Protocol
SM-AP - Short Message Application Protocol
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Messagesin MO-SM S service

MAP/E
MSC or
or "

O Gd Vendor specific

= DTAP|gGsN ) SMS )

! ! IWM SC ! @I

""" ForwardSm SubmitSM |
ForwardSM ACK SubmitSM ACK

Traditionally serving M SC sends short messages to the SM'S Interworking M SC.
Alternatively, GPRS side can do the same: SGSN sends SMSinstead of sSMSC.

DTAP s part of BSSAP (Data Transfer Application Part...), BSSAP = A-interface or
Base Station Subsystem Application Part
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Messagesin MT-SMS service

Vendor specific MSC
susd——{gieh—40 {1 soan E
_. DéliversM__
SendRoutinglnfoForSM
SRIForSM Result
ForwardSM
ForwardSM ACK /'

Deliver SM ACK

The SMS can be delivered either by a serving MSC or

the SGSN thru GPRS service.

NB: When SMSs are carried over MAP, they may create a significant
load on the underlaying CSS7 signaling network!
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Status information is kept in HLR

v SMS-
E MSC GMSC ! HLR ]
ReportSM DeliveryStatus Messages
waiting/
VLR successful
ReadyFor SM delivery
MShas agaivl a non-full buffer or it has become reachable
I nfor mSer viceCenter >
SMS
IWMSC
IEGSEI AlertServiceCenter

* SM destination subscriber can tell the network, that its SM buffer isfull or that
the subscriber has become unreachable. HLR stores the status.

* When Statusisgood for receiving, VLR or SGSN getstheinfo and sendsit to HLR.
* HLR informsthose SM SCsthat have reported themselves onto the waiting list.

* Interpretation: IWM SC to SMSC and GWM SC to SM SC interfaces are vendor specific.

Optionally either one of the M SCs can report itself onto the Waiting list in HLR.
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Addressing of Short messages

MO-SMS *“Submit” service MT-SMS “Deliver” service
0 MAP SMSC+ MAP U
ot | Msc : SMSIWMSC | MSC e
i SMS-GMSC i

SCCP-DA: SMSC(GT) = SCCP-DA: MSC(GT)
MAP-DA: SMSC(GT) = MAP-DA: IMSI(GT)
MAP-OA: A-MSISDN = MAP-OA: SMSC(GT)
SM-TP-DA: B-MSISDN ~ SM-TP-OA: A-MSISDN

SMSC getsthe IMSI of the B subscriber and the address of the VM SC by
SRIForSM operation from the HLR.

NB: Addresses are on three protocol layers!
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Shared IWF Server provides accessto a
PDN for CS data services

- -\
\

\

\

\

ProvideSIWFSNumber

HSCSD data channel
SIWFSSignalingM odify

A

SIWFESSignalingM odify

Signaling modify can e.g. modify number of time slots used for HSCSD

Compare thisto what MGCP does!

HSCSD — High Speed Circuit Switched Data = 1....8 timeslots on a TRX for data
transfer, e.g. for Internet access from aMobile.

IWF can be distributed, SIWFS can be centralized.
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GSM supports Call Completion to
Busy Subscriber (CCBYS)

it (w1 B
)

RegisterCCEntry

BE
W]

, SetReportingState
;:::::::::ITZ_[:a:S_'eCi'::(:::_E:r]'t:r_)_/'::::::::::::::;i:_t Let’' s forget this happened

RemoteUserFree N StatusReport

A —subscriber side | B —subscriber side

A calls, when B isbusy, A registers that he/she wants to know when B becomes free.
HLR setsthe reporting state to B’s VLR. When B becomes free, new statusis
reported to HLR. HLR tells A’s VLR/M SC that B is now free and call can be comp-
leted so that A pays normally. Thereisa CCBS protocol (HLR-HLR) also ...
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USSD - Unstructured Supplementary Service Data
transports SS data between M S and the network

Network destinations can be e.g.

— MSC, VLR, HLR

— HLR-> SCP, WWW-server

Dataisin “ascii”(cmp DTMF)

E.g. WAP - Wireless Application Protocol canin
principle use the USSD service

alatecomer among features

Supports push serviceto an MS.
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USSD uses the structured dialogue
of TCAP

Dialogue is connection oriented
A Dialogue has an identity
Are independent of calls

Message length is 80 octets, having max
91 Ascii charactersa’ 7-bits

1 octet 80 octets
[DCS USSD-string

DCS - Data Coding Scheme
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USSD dialogue can beinitiated by MS
(pull) or by a server (push)

(]
=23
@ MSC/ I\/=IAP CHLR MAP gsmSCF

...........................................................................................................................

UnstructuredSSRequest UnstructuredSSRequest «
S
-------- »\__UnstructuredSSRequest ACK UnstructuredSSRequest ACK
UnstructuredSSRequest UnstructuredSSRequest /
I
-------- . UnstructuredSSRequest ACK_, nstructuredSSRequest ACK
\
An arbitrary nrof of requests
Release Release
R O]
thereis also the Notify USS data—service...
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CAMEL adaptsthe IN technology to
GSM

« CAMEL - Customized Application for
Mobile network Enhanced Logic

* The goal isthe capability of providing the
home network services to visiting subscribers

« CAP- CAMEL Application Part is a subset of
ETSI CorelNAP

— phases (Capability Sets) 1...4 are ready
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IN isaway of implementing servicesin
nodes separate from exchanges

INAP =IN Application Part
= main protocol
SCE SMP CCF — Call Control Function
= ; SSF - Service Switching Function
maintains call state with CCF
SCF - Service Control Function
implements service logic
SRF - Specia Resource Function
processes in-band signals
SDF - Service Data Function
is adatabase
SCE - Service Creation Environment
for creating new service logic
SMP - Service Management Point
implements mgt functions
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Features of the IN architecture...

 BCSM - Basic Call State Model is a standardized state
machine in SSP - couples/ de-couples IN service logic
from connection resources

* BCSM states (detection points) can be programmed to
trigger queries on conditions to an SCF concerning a
certain call

* BCSM architectural issueisthat acall isalso aservice and
therefore the architecture is service dependent

* INAP messages are independent of voice channel
connections

Raimo Kantola— S- 2005 Signaling Protocols 9-63

Phase 1 CAMEL architecture

Home network

Requeslt(i ng : Visited

networ i \ network
|
. (VLR (gamss)

Incoming call ®@ ! <—E
— roaming leg——
rerouteing MO outgoing call or

I
|
|

l : rerouteing
5 |
|
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MS originated CAMEL call

MSC/VLR
; gsMSCF PSTN
gsmSSF
__________ CAP-InitialDP
A
CAP-Caonnect B
e ISUP-IAM

A - MSC getsthe CAMEL service info from the VLR concerning the A
subscriber, sees an active CAMEL service and hands the call to gsmSSF.
gsmSSF queries gsmSCF:lle (service key, A-nr, B-nr, IMSI, location...

B - gsmSCF can for example do a number trandation

C - MSC setsup acall using the received info

) ) NB: The the service for the visiting subscriber is executed
DP — detection point cooperatively by the visited network (MSC/VLR) and
the home network! - Home network is not autonomous
in providing the service!
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Mobile terminated CAMEL call

GMSC —
PSTN + HLR | gsmSCF

gsmSSF
I SUP-IAM .
M AP-SendRoutingl nfo
MAP-SRInfoResult
B CAP-InitialDP
CAP-Connect
ISUP-IAM

C

A - GMSC queries HLR of the location of the MS. HLR sends the
terminating CAMEL service data of the subscriber.

B - GMSC hands the call to gsmSSF, which queries gsmSCF
gsmSCF returns C-number that is used for routeing the call

C - GMSC sets up the call to C-number. If needed, GMSC can first do
anew HLR query.
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An SCF can interrogate HLR at any time

MAP/L

MAP/J
CAP asmSCE f HLR

AnyTimel nterrogation

ThisisaMAP98 (of 2002) feature.
See also dide nr 59: i
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IN+GSM integration based on CAMEL
IS a step towards 3G

» CAPv1 supportsonly 7 operations

» CAPv1 call mode hasonly afew triggering points
(TDP - trigger detection point)

» CAPV2 has 22 operations

 Still no triggering for Short Messages

 CAMEL compatible equipment isin use in many
networks

o http://www.3gpp.org/TB/CN/CN2/camel -
contents.htm contains an overview of CAMEL
phases 1 to 4.
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MAP summary

* MAP hasbeen introduced in severa phases and
rel eases.

 Provides aworking solution to mobility including
smooth handovers for CS services.

 Supports mobility for packet services (ssimplified
handover) for GPRS Core.

 Isheavy on features.

» Future: MAP over IP? MAPSec (Release 4)?
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