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ٌرٍث١ح اٌطٍة اٌّرضا٠ذ ػٍٝ الاذصاي ػاٌٟ اٌسشػح ٚاٌرغط١ح اٌشاٍِح فإْ الاذجاٖ اٌحاٌٟ ٘ٛ ٌذِج شثىرٟ 

فٟ ح١ٓ أْ ِٛتا٠ً ٚاٞ ِاوس ٘ٛ ِّثً  . 3Gِغ اٌج١ً اٌثاٌث   (mobile WiMAX)وس ِٛتا٠ً ٚاٞ ِا

ٌىٕٗ ٠فرمش اٌٝ اٌث١ٕح اٌرحر١ح ٌٍشثىح الأساس١ح، فإْ شثىاخ اٌج١ً اٌثاٌث  (4G)شثىاخ اٌج١ً اٌشاتغ 

(UMTS) اسرفادج  ٚتاٌراٌٟ، فإْ اٌذِج ت١ٓ اٌشثىر١ٓ ٠حمك أفضً. ذّرٍه ت١ٕح ذحر١ح ِٕرششج ػٍٝ ٔطاق ٚاسغ

ٌىٓ ػ١ٍّح اٌرص١ُّ ٚاٌرٕف١ز ٌث١ٕح ستط ِشٔح ت١ٓ اٌشثىاخ غ١ش . ِٓ ِضا٠ا وٍرا اٌرم١ٕر١ٓ ٠ٚمضٟ ػٍٝ ػ١ٛتّٙا

اٌّرجأسح ٟ٘ ِّٙح صؼثح، لأٔٙا ذرطٍة تزي جٙذ شاًِ ٌرمذ٠ُ خذِح ػا١ٌح ٚسٍسح ٌّسرخذَ اٌٙاذف اٌّحّٛي 

. ت١ٓ اٌشثىر١ٓ( VHO)خ ػذج ِشاوً اٌرس١ٍُ اٌشأسٟ فٟ ٘زا إٌطاق ذٕاٌٚد دساسا. ػٕذ ذغ١١ش شثىح الاذصاي

ً  ِٓ ٘زٖ اٌذساساخ ِشىاِٚغ رٌه، ٌُ ٠رٕ ح اسذفاع ذىٍفح الإشاساخ أثٕاء اٌحفاظ ػٍٝ اٌرٕمً اٌّشْ ٍٚي أ٠ا

ٚجٛدج اٌخذِح، ٚاٌرٟ لذ ٠ىْٛ ٌٙا ذأث١ش سٍثٟ ػٍٝ اٌث١ٕح اٌرحر١ح ٌٍشثىح ٚ اسرٙلان اٌثطاس٠ح ٌٍجٙاص اٌّررٕمً 

(MS.) 

 mobileِغ دػُ ٌجٛدج اٌخذِح، ذُ الرشاح ت١ٕح ستط ت١ٓ  (VHO)ِٓ أجً ذحم١ك ذس١ٍُ سأسٟ ِشْ 

WiMAX ٚUMTS   ٍٝتالاػرّاد ػIMS  تالاضافح إٌٝ آ١ٌح ٌٍرس١ٍُ اٌشأسٟ تاسرخذاَ تشٚذٛوٛلاخ ،

MIP-SIP ذشوض ػٍٝ خفض ٘زٖ ا١ٌ٢ح . اٌّذِجح ٚاٌّرذاخٍح ٌرٛف١ش اٌشفاف١ح أثٕاء اٌرٕمً ٚدػُ جٛدج اٌخذِح

فٟ شثىح ECLM) ) ػٓ طش٠ك ذمذ٠ُ ِىْٛ جذ٠ذ  IMSذىٍفح الإشاسج ػٍٝ وً ِٓ اٌجٙاص اٌّرٕمً ٚ ٚشثىح 

IMS  ًٚاٌزٞ ٠ّىٓ أْ ٠ذسن اٌّؼٍِٛاخ اٌّشفمح فٟ سسائMIP ٚرشجّٙا إٌٝ سساٌح ٠SIP (ٚتاٌؼىس ) ِٓ

حٍٛي ٍصً ٚذم١١ُ ٌِفذح١ًٍ  هَ وزٌثحث ٠مذٌ٘زا ا. ١ٔاتح ػٓ اٌجٙاص اٌّرٕمً IMSب  أجً ذٕف١ز اٌرسج١ً

اٌّذِجح  ١MIP-SIPح إٌٝ أْ اسرخذاَ تشٚذٛوٛلاخ ّٚلذ أشاسخ إٌرائج اٌشل. اٌّمرشحح ٚاٌرحمك ِٓ صحرٙا

ِٓ ح١ث اٌٛلد  ٠IMSّىٓ أْ ٠ٛفش أداء أفضً تاٌّماسٔح ِغ حٍٛي اٌرس١ٍُ اٌشأسٟ الأخشٜ ٚاٌّسرٕذج إٌٝ 

 .ػٍٝ جٛدج اٌخذِح ٚاٌرٕمً اٌّشْ ٚذىٍفح الإشاساخ ِغ إِىا١ٔح اٌّحافظح
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Abstract 
 

 

Nowadays, the current trend is to integrate mobile WiMAX with 3G networks in order to meet 

the growing demand for high-speed connectivity and ubiquitous coverage. While mobile 

WiMAX is the representative of 4G but lacks the core network infrastructure, 3G (UMTS) 

infrastructure is being widely deployed. Thus, integrating the two networks will make the best 

use of advantages of both technologies and eliminate their stand-alone defects. However, design 

and implementation of seamless integration architecture for heterogeneous networks is a 

challenging task, as it requires comprehensive effort to provide mobile user with seamless 

experience while switching between access networks. Several studies reported in literature 

addressed the problems of integration and vertical handover (VHO) between the two networks. 

However, none of these approaches addressed the problem of high signaling cost while 

maintaining seamless mobility and QoS, which may have a negative effect on the network 

infrastructure and Mobile Station (MS) battery consumption. In order to realize seamless VHO 

with QoS support, an IMS-based integration architecture for mobile WiMAX and UMTS is 

proposed with VHO mechanism using cross-layer MIP-SIP protocols to provide transparent 

mobility and QoS support. This cross-layer scheme focuses on reducing signaling cost on user 

terminal and IMS network by introducing a new IMS entity (ECLM) which can realize 

information appended in MIP messages and translate it into SIP message (and vise versa) in 

order to perform IMS registration on behalf of MS. Detailed analysis and evaluation of the 

proposed solution is presented and validated. The numerical results indicated that cross-layer 

MIP-SIP can provide the best VHO performance compared to other IMS-based solutions in 

terms of latency and signaling overhead while maintaining QoS and seamless mobility. 

 

 


