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 المستخلص

 

خلاٌب صغٍشح ِثً ٔمبط اٌٛصٛي ، رُ اعزّبد ٔشش 5Gِع رضاٌذ اٌطٍت عٍى ِعذي اٌجٍبٔبد فً شجىبد اٌّسّٛي 

رىٌٕٛٛخٍخ ٌزسسٍٓ اٌىفبءح  وّفبرٍر   ثبٌزٛاصي ِع خلاٌب اٌّبوشٚ (D2D) ، ٚارصبلاد خٙبص ٌدٙبص(FAP) فٍّزٛ

أزذ اوجش اٌزسذٌبد فً ِسزمجً  5G.  فً أٔظّخ 0101ثسٍٛي عبَ  ِشح 0111اٌطٍفٍخ فً رسمٍك سؤٌخ اسزٍعبة 

 ٘ٛ اٌزسٍٍُ ِٓ شجىخ إٌى شجىخ. رسشن أخٙضح الارصبي اٌّسٌّٛخ  (HetNet) اٌشجىبد اٌلاسٍىٍخ اٌغٍش ِزدبٔسخ

(UE)  ٍٍُثٍٓ ِخزٍف ٔمبط اٌٛصٛي ٌسزبج إٌى آٌٍخ رس (HO) ٌضّبْ خٛدح اٌخذِخ (QoS)  خٛدح ٚ

 أثٕبء اٌزدٛاي. ٔظشا لاخزلاف اٌشجىبد اٌلاسٍىٍخ اٌغٍش ِزدبٔسخ اٌّزبزخ )ٚ اخزلاف اٌزىٌٕٛٛخٍب   (QoE)اٌزدشثخ

(. ِٓ أخً HetNetرسٍٍُ ِشزشن ٌّىٓ أْ ٌعًّ فً أي ثٍئخ ) ٚاٌعٍٍّبد (، وبْ ِٓ اٌصعت رصٍُّ ٚرٕفٍز إخشاء

، وٛزذح  (Software Defined Network-SDN) اٌزعبًِ ِع ٘زٖ اٌّشىٍخ، ٔمزشذ خطخ إداسح رسٍٍُ ِعزّذح عٍى

، ٚرمًٍٍ رأخش اٌّسر ، ِّب ٌسّر ٌّسزخذًِ  رسىُ ِشزشوخ ٌّىٓ أْ رسبعذ فً اوزشبف ٚ اخزٍبس اٌشجىبد اٌّدبٚسح

ٚعلاٚح عٍى رٌه، فإْ سٍٛن   .D2D اٌّسّٛي اٌزٌٓ ٌعبْٔٛ ِٓ خٛدح ارصبي ِٕخفضخ الإشبسح، الارصبي عٓ طشٌك

 Fuzzy) وً ارصبي، ٚ زشوخ الأخٙضح، ٚزبٌخ إٌظبَ رزغٍش ِع اٌٛلذ. ٌٍزىٍف ِع ٘زٖ اٌجٍئخ اٌذٌٕبٍِىٍخ، ٔمزشذ

TOPSIS) وشٚ ، اٌفٍّزٛ ٚ الاسرجبط اٌخٍٛي ِٓ خٙبص ٌدٙبص ِع بخ ٚخٛاسصٍِخ رسٍٍُ ثٍٓ خلاٌب اٌّلاخزٍبس اٌشجى

اٌزشوٍض عٍى اٌّسزخذٍِٓ اٌزٌٓ ٌزٛاخذْٚ عٍى أطشاف زذٚد ٔطبق اٌخٍٍخ، الأوثش إشىبٌٍخ فً إطبس ٔظبَ اٌخٍٛي. 

وّعبِلاد  MOS ٌزمطع ، اٌجطبسٌخ، ٚ، اBER ، اٌزأخٍش، عشض إٌطبق اٌزشددي،SINR  اٌخٛاسصٍِخ رسزخذَ

ٌٍشجىبد اٌّششسخ. أخٙضح الارصبي اٌّسٌّٛخ رخزبس اٌشجىخ راد أعٍى   ٌسسبة خٛدح اٌخذِخ ٚ رمٍٍُ خٛدح اٌزدشثخ

اٌذسخبد، ٚرزخز اٌمشاس إٌٙبئً ٌٍزسٍٍُ. ٚثبلإضبفخ إٌى رٌه، رغطً ٘زٖ اٌذساسخ أٌضب اٌزخفٍف ِٓ اٌزشٛش إٌبرح ِٓ 

عٍى أطشاف زذٚد ٔطبق (Frequency reuse) س اٌمٕبح عٓ طشٌك رمسٍُ اٌّٛاسد ٚاعبدح اسزخذاِٙب اٌزشبسن فً ٔف

اٌخٍٍخ ٚاٌزسىُ إٌّبست فً ِسزٌٛبد اٌطبلخ. إٌٙح اٌّمزشذ ٌّىٕٗ ضّبْ ِزطٍجبد خٛدح اٌخذِخ، ٌٚعضص الأداء اٌعبَ 

اٌّسزخذَ ٌٛضر ٘زٖ اٌزسسٍٕبد فً شجىخ ّٔٛرج اٌّسبوبح  .، ٌٚمًٍ ِٓ اززّبي اٌسدت ٌٍشجىبد، ٚسضب اٌّسزخذَ
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ABSTRACT 

With the increasing demand on data rate in 5G mobile networks, the deployment of small cells 

such as Femto Access Points (FAP) and Device-to-Device (D2D) communications in parallel 

within the Macro-cells have been adopted as key technologies for improving spectral efficiency 

towards the vision of 1000x capacity in 5G systems. FAPs alone cannot sufficiently support data 

rate to users equipment (UEs) in crowded areas. Such UEs may benefit from Device-to-Device 

(D2D) assistance from nearby devices. One major challenge in future heterogeneous networks 

(HetNet) is mobility and handover management. Due to various HetNets available, the mobility 

of the User Equipment (UE) needs an intelligent Handover (HO) process to ensure the Quality of 

Service (QoS) and Quality of Experience (QoE). In handover discovery, the UE cannot be aware 

of the dynamic context information of different access networks, which increases the delay and 

drains the UE’s limited battery. For the handover decision, the traditional handover decision 

may result in a large number of handovers and high handover blocking probability. After the 

handover is executed and the resources allocated to the UE, co-channel users may introduce 

high interference limiting the system performance. For these reasons, Software Defined 

Networking (SDN) based Fuzzy TOPSIS handover algorithm is proposed for the handover 

decision and network selection in the context of LTE Femtocells and D2D. The SDN assists in HO 

discovery and decision. The Fuzzy TOPSIS determines whether to perform a handover or not and 

then selects the best candidate network based on both the QoS and QoE scores, respectively. 

Frequency reuse and appropriate power control are applied in order to reduce the co-channel 

interference. Results show that the proposed algorithm reduces the number of unnecessary 

handovers, blocking probability and improves user throughput and handover discovery and 

decision delay. 

 

 


