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Structure of the Presentation

• Background
• An Example of a Vertical Handover 

Sequence – Speech Call in WCDMA -> 
GSM -> Back to WCDMA, another MSC

• Principles of the proposed Architecture
• Traffic Scenario examples
• Conclusion
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Background
• Successful Seamless Media Independent 

communication combines together a number of 
access technologies, each of which have both 
strong and weak points

• A desired heterogeneous system would highlight 
the strong points of each of the access 
technologies – as seamlessly as possible

• Handover (horizontal) has it’s roots in 
homogeneous cellular systems, what are the 
drivers to expand it to vertical handovers in the 
heterogeneous system?



May 11-13/04, Anaheim, CA

Reijo Salminen, Ab Seesta OySlide 4

802.21 Seamless Media Independent Handover WG

Submission

Background

• Operating a Telecom System in a 
professional, mature way is a very complex 
task, operating a heterogeneous system is 
even more challenging

• Telemanagement Forum 
http://www.tmforum.org has developed a 
Telecom Operations Map (TOM), it is a 
high level view of the operational processes 
and helps in understanding the complexity
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Background

• The introduction of Vertical Handovers will 
inevitably imply a number of interconnections 
between the individual network domains’
processes – it is a lot more complex area than just 
the (L1/)L2/L3 issues on the (radio) links

• The aim of this presentation is to give an overview 
some of the issues related to vertical handovers, 
and to propose an alternative approach for further 
discussion
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3G MSC-A MSC-B

MAP-Prep-Handover req. MAP-Allocate-Handover-Number req. 

A-HO-REQUEST 

Iu-RELOCATION-
REQUIRED 

BSS-B/MS/UE

VLR-B

A-HO-REQUEST-ACK

MAP-Send-Handover-Report req. MAP-Prep-Handover resp. 

IAM 
MAP-Send-Handover-Report resp. (1) 

ACMIu-RELOCATION-
COMMAND 

A-HO-DETECT 

A-HO-COMPLETE 

MAP-Process-Access-Sig req. 

MAP-Send-End-Signal req. Iu-RELEASE-
CMD/COM 

ANSWER 

RELEASE End of call

MAP-Send-End-Signal resp. 

UE/MS/RNS-A 

Example – Inter-MSC HO WCDMA -> GSM 
-> WCDMA (from 3GPP TS 23.009 5.8.0)
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Iu-RELOCATION-
REQUIRED

VLR-B 

Iu-RELOCATION-CMD

MAP-Prep-Sub-Handover req.

A-HO-DETECT 

A-HO-COMPLETE 

UE/MS/BSS/RNS
MSC-B’ VLR-B’

MAP-Prepare-Handover req. 

MAP-Prepare-Handover resp. 

MAP-Allocate-Handover-Number req. 

MAP-Send-Handover-Report req. 

IAM 
MAP-Send-Handover-Rep. resp. (1) 

MAP-Prep-Sub-Ho resp. 

MAP-Process-Access-Signalling req. 

MAP-Send-End-Signal req. 

ACM 

Answer 

Release 

MAP-Send-End-Signal resp. 

MAP-Send-End-Signal resp. 

Release 
(end of call) 

3G_MSC-A 3G_MSC-B 

Iu-RELEASE-CMD/COM 
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• In the example only (parts of) core network 
signaling is shown, the radio related signaling is 
behind the Iu/A-interfaces

• 3GPP series 25 and 45 specify the radio aspects of 
UMTS and GSM – a long list of advanced 
technical specifications created by hard work of 
very skilled people (look for example RRC spec)

• Vertical Handover approach means that the 
technical and operational aspects need to be 
revised considering all of the supported systems –
also in the future for the coming systems - an 
impressive challenge to fulfill
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Some other things to remember
• What is the functionality of the terminal? (speech coding, 

mobility functions, channels, sms, mms, mexe…)
• The security level of the system is as strong as the weakest 

point – the handover mechanisms shall not endanger the 
system security

• Monitoring must be supported throughout the system
• How will the services be handled vertically? (eg. will all 

3GPP services work also in 802.xx)
• Charging
• Differences in the characteristics of the radio technologies, 

eg. in terms of the speed of the mobile host
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What if ?

• One would try to minimize the impacts on 
the individual access technologies, and 
focus on building a mechanism that would 
highlight the best parts of the technologies

• Eg. 2nd generation cellular systems are very 
mature and stable, why not use their well 
field-tested functionalities directly, instead 
of re-inventing the wheel (eg. mobility 
management functionality…) 
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What if ?

• Raising the role of the mobile host in the 
heterogeneous network – also allowing it to 
communicate simultaneously over several access 
technologies and having more control of traffic
– Requires strong AAA mechanisms
– New chip technologies will inevitably lead to high-

capacity processing also in mobile environments, the 
processing power could be used also for multi-band 
SDR and –MIMO – maybe even SoC will be possible?

– Makes it possible to build a very robust system
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What if ?

• Using the ordinary call/session 
establishment/teardown mechanisms when 
redirecting the call to another access 
technology, the application is informed and 
can adapt itself to the new conditions

• Basing the mechanism on a common 
denominator that is present in all access 
technologies – the QoS, pref. measured
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An Example of the Proposed Architecture

UWB

X

Y

GSM

GPRS/EDGE

WCDMA

802.11x

802.16x

802.20

Network
Node(s)

External
Network

Mobile Host,
In this example
2 terminals
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Access Networks

MH ‘AAA’

AP/
BTS

Network
Node

External
Network

Proposed Architecture, another view
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Application

QoS +
Control

Parameter
Preset
table

Control Logic

Radio Access (eg. QoS enhanced MAC)

Actual
QoS

Meas.
TableTraffic Routing Function

Periodic or event based
QoS Reports

Spatial Processing (simple)

QoS Mechanism Architecture in the MH
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QoS Management Data Architecture in MH
GSM
Voice

GSM
CSD

GPRS UMTS
CS/PS

802.11x 802.16x 802.20x UWB

Network
Operator

Highest QoS

Medium QoS

Higher QoS

Lower QoS

QoS Parameter = eg. Throughput, Delay, Jitter

- Initial QoS values
- Measured QoS values
- Threshold QoS values (count credit up/down)
- Limit QoS values (set credits to zero)
- Credits value
- Operator Specific Credits Factor
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Traffic Scenarios – NW initiated session establishment

External
Network

Network
Node ‘AAA’ AP1 AP2MH

Establish initial communication, use MM of cellular

SIP:INVITE

‘Query’

‘Response’

SIP: 100 Trying

Register MH in NW 1 (QoS set a)

User identity in NW 1
SIP: 180 Ringing

Register MH in NW 2 (QoS set b)
User identity in NW 2SIP: 180 Ringing

SIP: 200 OK
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Traffic Scenarios – NW initiated session establishment

External
Network

Network
Node ‘AAA’ AP1 AP2MH

Set up media sessions, allocate resources etc.

SIP: ACK

SIP: BYE

SIP: 200 OK
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Traffic Scenarios – NW initiated session est. using GPRS

Network
Node GGSN HLR SGSN MH YMH X

Establish the media sessions, allocate resources etc.

PDP PDU

Req. PDP Context 
activation

PDP Context activation procedure

SRI (GPRS)
SRI ACK (GPRS)
PDU Notification request

PDU Notification response

Establish PAN
connection

Scan networks
Available networks and other info from MH Y

NW candidate list, QoS contracts, authorization info etc

Register into the NWsUser identities, QoS and other info from MH Y

Fork the SIP: INVITE to the user identities
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Traffic Scenarios – MH initiated session establishment

MH Y MH X SGSN External
Network

Network
Node

Set up media sessions, allocate resources etc.

Establish PAN
Communication Activate PDP 

Context request

Activate PDP
Context accept

SIP: ACK

GGSN

Create PDP
Context request
Create PDP
Context response

SIP: INVITE
SIP: INVITE

SIP: 100 Trying
SIP: 180 Ringing

SIP: 180 Ringing
SIP: 200 OK

SIP: 200 OK

SIP: BYE
SIP: 200 OK
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Traffic scenarios – session rerouting to another network

External
Network

Network
Node MH AP1 AP2

An established Session

QoS conflict

Registration into 
the network

Release session

An Established Session

Info about available
Networks, QoS etc

NW candidate list
Authorization info, QoS req etc

Authorization response, QoS offerings
Selected QoS

Establish session, allocate resources etc.
Inform about sessíon rerouting
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Conclusion

• The approach to support heterogeneous 
Media Independent communication based 
on handovers is complicated

• A coarse framework for an alternative 
approach was presented for further 
discussion

• The approach is simple, but very flexible
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Conclusion

• The alternative approach is minimizing the 
impacts on individual technologies

• The Mobile Host has high role in traffic 
control

• The approach is aiming at highlighting the 
best parts of the access technologies – it 
will be a win-win situation for all of the 
participants in the architecture!



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


