MEI'YMPEXHO ITOBP3YBAILE [IOMEI'Y
MOBMJIHUOT WiMAX (IEEE802.16e) U TPETATA
TEHEPAIINJA MOBUJIHU CUCTEMHA

Mutko BOI‘HaHOCKI/I]

! Munmcrepcerso 3a ogbpana, b_mitko@yahoo.com

Abcuipakiu- Be3XnIHATe MPEKHA TEXHOJIOTHA H
COJIyIIMH TeXHeaT [a KoHBeprupaar. Bo
MOMEHTOB, MOCTOjaT  COJyUHHM IITO IO
OBO3MOXKYBAaT POAMHHIOT MOMely MpeKHTe.
Taka, ounrieqHATA rPaHANA MOMery pa3inYHuTEe
TexHojoruu, kako 2G, 3G m WLAN, nmocreneno
ce opuie. Yekopure Ko LITO ce HANPABEHH BO
oBaa 00JaCT JONpPHHECYBAaT 3a pa3BoOjoT BO
Mpexute na Cnennara I'enepanuja.

3amayara HA OBOj TPy e Aa ce NOrjegHe BO
HoBata WiMAX TexHolormja 3a ja ce HcCOHTa
KAaKO HMCTAaTa MOKe JAa Bocmocrtasm interworking
co nocroeukara UMTS Ttexnonoruja.Ke Gnme
pasrienan mpenjior 3a interworking, 3a Toa Kako
ke ce m3pum handover-or momery WIMAX u
UMTS.

Kayunu 36oposu — |EEE802.16e WiIMAX, UMTS,
Interwoking, Handover, UE/MSS

1.BOBE]I

Temara Ha OBOj TPY/A € fla Ce HANpPaBH OfpefcHa
koHekImja momefy UMTS, koj mTO BO OBOj
MOMEHT CeyIITe He € TOTIONHO pa3BUeH U
cranmappor 3a MmoOmmamor WIMAX, |EEE
802.16e, KOj IITO € CKOPO OIOOPEH.

Osa BOAM J10 MPEAU3BUIM, 3aToa IITO padoTaTra
CeyIITe He € afjpecupaHa BO IPOCTOPOT — CTaHyBa
3060p 3a MOTIOJHO HOBA TEPUTOPHja BO Pa3BOjOT
Ha TexHosorujata. [lopagn creneHOT Ha pas3oj Ha
TEeXHOJOTHjaTa, TEIKO € Jla ce HajaaT
peneBaHTHH pedepeHun Ha interworking, moceGHO
on crpana Ha WIMAX. PesynraToT e Toa mTo
aBTOPOT € UcOpcUpaH fa OfM BO JOKYMEHTHUTE
3a crnenuuKalMUTe Ha CHCTEMHTE 3a Ja TH
MpoHajae HaumHUTe 3a interwork Ha cucremmuTe.
OBoj HaumH Ha paboTa 3aB3eMa MHOTY BpeMe,
dunTpupajKku WIjafHULM CTPaHU CO MHOTY
KOMIUIEKCHM M JeTanHu uHpopmauuu. JoGpara
CTpaHa e jeka nH(popmalmuTe ce off IpBa paka u
MHOTY € JIECHO Jla ce NpHCTanu A0 JIeTaJIuTe Ha
cnenudukanuute. Paborara na IEEE 802.16e D6,

mTo Oellle W3BpIIEHA Off CTpaHa Ha aBTOPOT, CE
OyYeKyBalle na npefu3BIKa ofipefieHn
NMOTELIKOTUM, 3aToa IITO CTaHJApAOT € CKOpO
onobpen. Cemnak, akToT eka paboTaTa Ha OBOj
IpoeKTUpaH Ipouec € Bo ¢puHanHa pasa, ro
IpaBU NMPOEKTOT peuucu KoMmieTeH. OfpeaeHu
uH(poOpMAIM BO TPOEKTOT BO OFHOC Ha
MpEXHUOT eHTHTeT ce 3eMmeHu of 802.16-2004
CTaHJapfoT, IITO e KoMnaTtubusueH. Jlugepure Bo
uHIycTpujaTa U ekcneprute Bo WiMAX o6Gacra
ce MHOT'Y HEjacHH BO NPEIBUBYBAalkETO HA MIHUTE
interworking comynum. Ilopagum TOa, TykKa e
ONMILAH IpefsIor Koj ce Oa3upa Ha MH(pOpPMaLUH
Ha crenuduKanyjaTa U HacIeJHUTE OCOOMHM Ha
interworking-or.

2. OPEJJOTI:INTERWORKING HA WIMAX
CHUCTEM KOH UMTS CUCTEM

2.1. Apxurekrypa Ha Bucoko Huso

UMTS Core
Mpexa

S

Cauxka I1: Apxuiuexiiypa Ha interworking Ha
WIMAX Cucitiem kor UMTS Cucitiem (Bucoxo
Huso)

ApxurexkTyparta Ha Bucoko Huso 3a Interworking
Ha WIMAX Cucrem ko UMTS Cucrem e
npercraBeHa mopony, Ha Cmmka 1. WIMAX
Backbone Bo oBoj npensior komynunupa co UMTS
Core mpexara mnpexky UMTS Gateway (UGW).
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UMTS Core Mpexarta komyHunupa co WiMAX
Backbone npexy WiMAX Gateway (WiGW).

dyukmmjata Ha Gateway-ute e pga o6e3bepat
KOMYHHUKanuja momery mBe Moxkuu core/backbone
MpEXH.

2.2. Apxutekrtypa Ha Cpenno Hugo

Apxurekrypata Ha Cpegao Huso 3a Interworking
ma WIMAX Cucrem xon UMTS Cucrem,
npercraBena Ha Ciuka 2, TO ONMUIIyBa MPEIJIOrOT
3a (PYHKIMOHAIHOCTA U UHTepdejcuTe BO IEeTAIH.

ASA
Server(i)

Rutira~ki
Funkcii

Cauka 2: Apxuitiekiiypa Ha interworking xa
WIMAX Cucitiem kon UMTS Cucitiem (Cpeoro
Huseo)

2.3. Enementn Ha Mpexara

CJICIII/I OIIucC Ha (pYHKIII/IOHaJIHOCTa Ha MpPEXKHUTE
CIEMCHTH.

2.3.1. WiMAX Backbone

WiIMAX Backbone Bo 802.16 cneuucgukanujata e
AeUHUpaH KaKO MpeKHa KOHeKIWja IoMery
rpyna Ha efuHunu Ha BS mTo penar
aJMMHCTpaTUBHA KOHeKnwmja. Backbone moxke na
Ooupge Xu4Ha uiau Oe3xuyHa. ['pynara Ha equHULIN
Ha BS u backbone-or ja mpercraByBaaT mpexkara
Ha omepartopor. Backbone wmpeskata om 0OBOj
npeayor ce cocrom of Pyrmpauka Pynkumja,
MAC Menanep 3a MoOunHoctr u UGW.
Pytupaukara ®ynknmja m UGW ce eHTHTETH
neuHMpaHu CIEeUMjaJHO 3a OBOj IPEMJIOr.
Backbone wMpeskata e koHekTHMpana co ASA
Cepeep(u), WIMAX RAN u HWuteprer. ASA
CepBepoT € KOHEKTUpaH co OalkOoHe MpexkaTa
Ha ONepaTopoT, 3aToa IITO BO CrenuuKanymjara
e fepuHupaH BaKBUOT HAUMH.

2.3.1.1. UGW

Lenra ma UGW BOo ocHOBa € [a OBO3MOXH
interorking m handover-u co UMTS wmpesxute. Toj
ro W3BpIIyBa MOTPEeOHOTO CHUTHAJM3UpAmE Ha
WiGW Bo UMTS wmpexure. UGW ce cocTon of

nBa (PYHKIMOHATHU OJIOKOBU: MEHaIMEeHT Ha
UGW HO um AAA Tlopgppmika. MeHagMeHT Ha
UGW HO rm pasrienyBa J[OHECYBAaKETO Ha
ognyka 3a WIMAX - UMTS Handover i
mpoBepKaTa Ha aBTopW3anuWja Ha OapaHWoT
WiIMAX — UMTS Handover opn apyru onepaTopu.
AAA mopppmkarta tH pasriaenyBa AAA momery
oneparopure. Tpeba pa ce UMIUIEMEHTHpA
(pyHKIMOHATHOCTAa 3a PAllOPTUTE 3a MpecMeTKa
nomery onepaTopuTe, Ha Ip., KOJKY HOAATOLHM Ce
WCIpaTEeHN/CUMHATH HU3 MpeXKaTa Ha OIepaTopoT
Of] CTpaHa Ha KOPUCHUIUTE — IOCETUTEIIN.

2.3.1.2. Pymupauxa ®yuxyuja

OBa e JOrMYKU EHTUTET IITO T HpPEeTCTaByBa
pyrepure Ha WIMAX backbone wmpexara.
PytupaukaTta ¢pyHKIHja He OCHTypyBa JeKa
UCTIpaTEeHUTE afpecupaHd Mopaku Ke Oupar
AUCTpUOYMpaHH BO  IIpaBa  HACOKa, KOH
BUCTHHCKaTa jnokauuja. HacokaTta Moxe fa 6upne
koH BS Bo WIMAX cucremor mpeky wa
untepdejc, UGW mpeky uw wmHTepdejc wunm
MHTepHEeTOT NpeKy Wi nHTepgejcoT.

2.3.1.3. MAC Menauep 3a Mobuanociu

OBoj enture e onumadn Bo  802.16e
cnenudukanyjata Kako MeHagep Ha HO
nporecor kaj MAC HuBoro. Cemak, HerosaTa
(pyHKIIMOHATTHUCT € Haj KOMIETEHTHOCTa Ha
802.16e cnenmpukanmure. [Ipemmoror neduHmMpa
MAC MenanepoT 3a MoOUITHOCT Aa KOMYHHUIPA
co rpynata Ha BS Bo RAN mpeky Pyrmpaukara
dyuk1yja.

2.3.1.4. ASA Cepsep(u)

OBa e enturer pedunupan Bo 802.16e
crnienuguKanyjaTa ONMILIaH KaKo
AsprentusamuoneH Cepsep u  CepBep 3a

ABTopu3anyja Ha Yciayra Koj IITO ja yclayXyBa
menaTta Mpexa Ha omnepatopoT. Tue ce
OINIMOHATIHY IO crenuduKanyja 1 MOXe fAa ce
UMIUIEMEHTHPAAT KaKo AUCTPUOyUpaH CHTUTET.

2.3.2. UMTS Core Mpexca

UMTS Core Mpexkara mno cnenudukamnmja ce
COCTOM Of] ABa JIOMEHW H mofmoMeH: KpyxkHO
Komyrupan, Ilakercku Komyrupan u Ilop
Homenckuot IP Myntumenucku Ilopcucrem. Bo
OBOj mpepjor He ce pasriaegann KpyxkHO
Komytupannor [domen u IP MyaTumenuckuoT
IMopcucrem, nako IMS e npercraBen Ha Ciuka 2
3a Ja INOKaxe Jeka Toa Ke Oufe HpHUpOjiHa
KOHEKIIMja Ha KOMIUJIETHATa Bep3uja Ha MOJEIOT
Ha UMTS - WIMAX interworking. Cnopen Toa,
UMTS Core Mpexara ce cocrou ox WIiGW, PS
nomeH, IMS u PDG. HoBHOT eHTHTET Ha OBOj
npemior e WiGW.

2.3.2.1 PS Jlomen

PS omenor e pepunupan op UMTS
cnenuduUKanyjaTa U ro MpeTcraByBa JOMEHOT Ha



CN mTo ru pasriefyBa NaKeTCKd KOMyTHPAHUTE
YCIIYTH.

2.3.2.2. PDG

UMTS nakeTcku KOMYTHPAHUTE YCIYIHM MOXE fa
o6upgat npudartenn npeky PDG. PDG ke Tpeba ma
cofipxku pyTHpauka mHpopmanuja 3a WiMAX —
UMTS koHekTupaHute KopucHuuyu. Toj Ke ru
pyTupa MNakeTCKUTE HNOAATOLU INpUMEHU WU
ucnparesn kKoH PDG wmm omg  WIMAX
KOHEKTUPAHUOT KOPUCHHUK.

2.3.2.3. IMS

3a fma ce o0e3benu NOAApILIKA HA MyITHMeE[uUja
Tpeba ma ce opo3mMoxu WiMAX kKopucHUIIUTE J1a
KoMyHuIupaat Mery cebe npeky UMTS mpexara

Ha UMTS kopucHunmure # oOpaTHO, CO
uckopucryBawke Ha IP MynaTumenuckuor
ITopcucrem.
2.3.2.4 WiGW

dyukmmjata Ha WiGW e mcrta co Ttaa mro Germre
onuniana 3a UGW.

2.3.3. UE/MSS

UE/MSS e onpema Ha KOPHUCHUKOT MU MOOUIHA
CTaHWIa Ha NPETIUIATHUKOT MCKOPUCTEHa 3a Ja
ce ob6e36emu mpuctan koH WIMAX u UMTS
Mpexute. OnpemaTta uMa (PYHKMOHAJIHOCTH IITO
ja mpaBar criocoOHa 3a koHekumja u co WiMAX u
co UMTS. Bo oBaa ompema mOmAp>KaHU ce
MHOIITBO Ha co(pTBepU U (PYHKIMOHAIHOCTH KOU
ce MoTpeOHM 3a fa ce 00e30equ BaKOB MpHUCTAIL.
Hcro Taka BO ompemMaTa MOXe fAa ce HajaaT
EHTUTETH IITO IO MOAAPXKYyBaaT NMPOOJIEMOT CO
interworking, kako mmTO ce Mepemara W inter
cucremckuoT HO npep foHecyBame Ha OfiJlyKara.

2.3.4 Komenitiapu 3a Unitdepghejcoiti

i e uHTephejCcOT IITO IO MPETCTABYBa JTOTMUYKUOT
nuHK nomefy UGW m WIiGW. WuTrepdejcor e
JIOTUYKY 3aTOa IITO € KOHEKTUpaH co gsaTta GW
npeky MurepHeT. PakTOT AeKka KOHEKNHjaTa €
npeky MHTepHeT 06e30enyBa cKanaOUuiIHOCT.

3. DYHKIIMOHAJHOCT

3.1 Apxutektypa Ha Mpexara

Tyka, 3a na ce ob6jacHu KoM (PYHKIHOHAITHOCTH
MOXE Ja ce HajjaT Kaj OIOoKOoBHUTE, Ke Owuje
OnuIlaHa nofeTalHa apXuUTeKTypa Ha
TPEIIOKEHUTE (pyHKIMOHAITHA GJIOKOBH.
IMpepnoxenure OmokoBu ce UGW, WIiGW,
Pytupauka ®yukmmja u UE/MSS.

Kako pmopmatok, mpercraBer e WiMAX — UMTS
(WU) Home Agent 3a KOpHCHUIM NPETIUIATHALA
Ha Interworking mpucrar.

Wureprer  —Gi Gn g
GGSN

Menayep 3a MAC
Moduanocr

Jazon b

UE/MSS

Cauka 3: Apxuitiexitiypa Ha Mpexca 3a itakeilicku
Komyitiupan interworking

3.2. dynknmonamnoct na UE/MSS

IIpepnoror mecdunmpa UE/MSS nma Gume ompema
co aBoeH mMopt (WiMAX u UMTS) uckopucTeHa 3a
KOHEKTHpame KOH IIpuUCTalHaTa Mpexka 3a
interworking. JIBOjHHOT MoOf, 3a jga pabOTH BO
COIVIACHOCT CO KapaKTEPUCTUKUTE HA [CHEIIHUTE
MpeXH, O3HadyBa fIBE MHOXKECTBA Ha MPOTOKONU
u (pyHKIIMOHATHOCTH. dyHKIMOHATHOCTA
neuaupana 3a UE mw MSS Bo coopmBeTHHTE
crnienM(uKanum ceyure Ke Ouje uckopucreHa 6e3
71a ce IPOMEHH.

Ha Cnuka 4 Moxe fa ce BUAM HpeAJIOXKEHaTa
UE/MSS  apxuTekTypa cO  JOIOJHHUTEIHA
(pyHKIMOHATTHOCT f1a yHpaByBa CO MHTEPHOKWHT-
OT.

UE MSS
3GPP / Kontponta ®yniymja \ 802,168
ynximoranHoCT DyHKu@OHATHOCT
IHOC | ISC | I3AC

Cauxka 4: UEIMSS Apxuitiexitiypa

3.3. I'mapa @YHKIMOHAIIHOCT BO MOrJe[ HA
opykara Ha WiMAX — UMTS Handover

I'maBHata ¢yakmmonamaocr Ha UE/MSS e
npetcraBeHa Ha Cnuka 5. Ha Hea mMoxe fa ce



pugu pneka UE/MSS cekoram Ke ru npuma
cobpanute mepku o IHOC entmretor. OBHE
MEpKU KOHTHMHYMpaHO Ke OujgaT TecTUpaHH
HACIIPOTH CeTOT Ha Kpurepuymm 3a WIMAX —
UMTS Handover. Ako MepkaTa npedekopyBa Ha
Toa Ke ciegu AnroputaMm Ha Ilpen-opmnyka, mTo
omnyuyBa mamu WiMAX — UMTS Handover-ot ke
Oue W3BpIICH WK He. AKO OfjlyKaTa € Jja He ce
6apa WIMAX — UMTS Handover, moBTopHO ce
Bpakame Ha3zaj BO (pa3aTa Ha Mepeme. AKO e
onnyuyeHo pa ce moGapa WIMAX - UMTS
Handover, oBaa mopaka ce wmcmpaka O
UGW/WIiGW. Hononuurenno va UE/MSS_ID, ce
nperara “WUHO_Req” mopakara jfla TW JApXKW
napameTpuTe Kako nen: PLMN, Tun ma Kennja,
ID sa BS u bapawme Ha Ycayra. Osa e
uH(opMaluja feka Ke Oupe NOTpeOHO fa ce
no6apa KOHEKIMja IpeKy ofpeficHaTa MpexKa.

Mepeme ox IHOC

l Kpurepuymnre ne
ce mpeYeKopenn

IIpoBepka Ha
WUHO
pHTEPHYMHTE,

HE

IIpeyexkopenn
Kpurepuymu

Anroputmi
3a WUHO
Ipen-oxmyka

l

Bapame 3a
HE WUHO

A

Bapame 3a WUHO
(mapameTpn)

Y

Yexaj 32 opuyka
og GW

H3ppum WUHO < >

Opyka NOK

ITogroros
Ka Ha
WUHO

!

Couysano
HHBO Ha Q0S

W3Bpmm
WUHO

Cauka 5: I'nasna ¢pynxyuonaarociu na UE/MSS

Kora e wucnparena, UE/MSS deka 3a KkpajHa
omyyka. Ako ofiykarta e ma He ce m3Bpum HO,
¢pazata Ha Mepewe Ke Oupge INOBTOPHO
akTUBUpaHa. AKO KpajHaTa OfJjlyka € Ja ce
m3Bpum HO, nmoneceHa e paza Ha Iloproroska.
Ako Q0S HEMBOTO € 3a4yBaHO, IIOCIE
HNOATOTOBKUTE HA KOHEKIUUTE BO OffpefieHaTa
(uemHaTa) Mpeka, Ke Oupie goHeceHa (ha3zaTa Ha
N3ppuyBame. AKO He, HOBTOPHO Ke Oupe
IOoHeceHa (pa3zaTa Ha Mepeme.

W3HeceHNOT Tpejjior ceylTe € BaJHfIeH, 3aToa
mTo ce 6a3mpa Ha CTYUNTE 33 WHTCPHOPKUHT Ha
MOBP3aHUTE LENYJIapHATE MPUCTATHUA CUCTEMH
kako UMTS wu WLAN. Ilpernegor Ha
MOKHOCTHTE 32 MHTEPHOPKHUHT CO CHOpPEHyBame
Ha CHCTEMHUTE KakKo U Tpejtorot Ha ~Interworking
Ha WIMAX Cucremor ko UMTS Cucremor”
HOCH JIOIaTeH acheKT Ha OBOj cy0jeKT, 3aToa MITO
CeyIITe MMa MaJi NCIUTYBamka BO OBaa 00IacT.

daxror aeka npepmororT Hymm Mek Handover,
BepojaTHO €O  KpaTKO BpeMeTpacme  Ha
n3BpiryBaweTo Ha HO u manm 3aryOwm, ro npasu
fla TU MCIOJIHU TUNMYHUTE KPUTEPUYMH 3a UTHUATE
YCIIYIH.

4. 3AKJIYYOK

ACHEeKTOT Ha peanm3anyja Ha MPEJIoroT e
ancolIyTHO  BETYBAUYKH. Conynuja KaKo
IpejIoKeHaTa, UK CINYHA HA Hea, CUTYPHO € BO
TFPAHULMTE HA TOA IITO € MOXKHO BO MJIHMHA, KOTa
WIMAX ke ce craBu Bo ymorpeba. MHory e
€IHOCTaBHO apXWTEKTypaTa U (PYHKI[MOHATHOCTA
Ha ce UMIDIEMEHTHpaaT W ynorpeGaT BO
CHCTEMHUTE, 3aT0a IITO UCTHUTE CE YIIOTPEOINBHI BO
HEKOJIKY MpexXHU cucremu. He ce GapaaT HHUTH
roJIEeMH W3MEHH BO  MOCTOEYKUTE  Pajyuo
IOpUCTAllHM MpeXd, HUTH KoH core/backbone
mpexure. UE/MSS ro mpercraByBa MpEKHHOT
ypen mTo 6apa HajMHOTY BHEUMaHHE BO YCJIOBH Ha
pa3Boj m m3MeHH. Interworking dpyHKIOHATHOCTA
ja HCKOPHCTyBa IIOCTOEYKaTa (PyHKIMOHAIOCT
ommiana co UMTS u  WIMAX. Taka,
NONOJTHUTEITHATA (pyHKIMOHATTHOCT 3a
interworking He € MHOTY IpOIIMpEHA.
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Summary

INTERWORKING BETWEEN MOBILE WiMAX
(IEEE802.16e) & 3G

Mitko Bogdanoski*

! Ministry of Defence, b_mitko@yahoo.com

Abstract: Situation within the wireless network
technologies and solutions tend to converge.
Recently there are presented solutions which
make it possible to roam between networks.
Thus the distinct border between the different
technologies like 2G, 3G and WLAN is gradually
being washed out. The steps being made in this
area are contributions to the path into Next
Generation Networks.

The task is to take a look into the new
technology of WiIMAX to examine how it can
interwork with the existing UMTS technology.
To represent interworking a proposal, of how
handover between WiMAX and UMTS can be
carried out, should be presented.

Keywords —IEEE802.16e WiMAX,
Interwoking, Handover, UE/MSS

UMTS,
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