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12. Tém tit nhirng két qua méi ciia ludn an

Luan an da c6 nhitng dong gép nhu sau:

e Thir nhat: Pé xuat co ché luu trit va truyén video cong tac da tang c6 quan tim dén
hanh vi va mdi quan hé xa hoi cia ngudi ding (SCS) théng qua viéc tan dung hiéu
qua tai nguyén luu trir va tai nguyén phd tan san c6 cua cac phan ti trong mang 5G
siéu day dic. Két qua nay dwoc cong bd trén tap chi Mobile Networks &
Applications [C1] va duoc trinh bay tai hoi nghi Heterogeneous Networking for
Quiality, Reliability, Security and Robustness (Qshine2018) [C2].

e Thir hai: P& xuit co ché luu trit da phéan giai va truyén video cong tac co quan tam
dén nhu cau nguoi ding (CRS) thdng qua viéc tan dung hiéu qua tai nguyén luu trit
va tai nguyén pho tan san co cua cac phan tir trong mang 5G siéu day dic. Pac biét,
CRS cai tién co ché SCS bang cach 1) thay d6i thdng sé danh gia QoS tir dung lwong
phan phéi thanh chat luong video thu dugc, 2) tan dung hiéu qua hon tai nguyén luu
trir va phd tan va 3) dé xuat thuat giai di truyén dé giai bai toan tbi wu luu trir va
truyén video mot cach hiéu qua. Két qua nay duoc cdng bd trén tap chi IEEE
Communications Letters [C3] va duoc trinh bay tai hoi nghi Recent Advances on

Signal Processing, Telecommunications & Computing (SigTelCom2020) [C4].



13. Kha niing ving dung trong thye té

Cac nghién ctru lién quan dén ludn an 1 nhimg két qua nghién ctru quan trong, cu
thé 1a dé xuit c4c mo hinh luu trit da ting két hop véi chia sé tai nguyén tdi wu theo dinh
huéng nguoi ding nhim nang cao hiéu qua truyén video trong mang 5G siéu day dic.
Poéng gop nay mang gia tri tham khao hitu ich cho cong déng nghién ctru thudc linh vuc
luru trit va chia sé tai nguyén cho cac tmg dung truyén video trong mang 5G siéu day
dic. Két qua cta ludn an ciing cho thiy nhiing phat hién méi phuc vu cho viéc thiét ké
t61 wru va trién khai giai phap luu trir va chia sé tai nguyén nham mang lai loi ich cho

nha mang, nha cung cap ndi dung va nguoi dung.

14. Hwéng nghién ciru tiép theo
Trong tuong lai, luan 4n can dugc nghién ctu tiép lién quan dén mo hinh hé thong,

tiéu chi danh gia va thuat giai, cy thé nhu sau:

(1) Cai tién mo hinh hé théng: Mot hé thdng hoan thién hon s& 13 hé thdng phai 1) xem
xét dén cac video v6i cac mirc phan giai khac nhau dé luu trir hiéu qua hon tai cac
tram nén nho femto (FBS), 2) tan dung tai nguyén pho tan hiéu qua hon cho truyén
thong tir thiét bi dén thiét bi (D2D) va 3) xem xét dong thoi dén cu xtr, moi quan hé
x3 hoi va nhu cau ngudi ding cling nhu yéu t6 di chuyén ciia ngudi ding. Ngoai ra,
mot téng lwu trit nita can duoc xem xét dén do 1a luu trir tai cac thiét bi bay khong

nguoi lai (UAV — Unmanned Aerial Vehicle).

(2) Tiéu chi danh gia: Can xay dung bo thong sd danh gia chit lwong trai nghiém nguoi
ding (QoE — Quality of Experience) véi nhitng tiéu chi khat khe hon. Bo tiéu chi
nay khéng chi don thuin 14 dung lugng phan phdi hay cht luong phat lai video, ma
con la ty 1€ truy xudt thanh cong video, tinh lién tuc cling nhu su 6n dinh chat luong

trong qua trinh phat lai.

(3) Thuat toan tdi uu: Vi tinh phtrc tap khi hé thong duoc mé rong hoan thién hon va bd
thong s trai nghiém nguoi dung (QOE) dénh gia hiéu suat hé théng phc tap hon, thuat
toan di truyén (GA — Genetic Algorimn) can duogc nghién ciru thém dé co nhiing cai
tién hon vé d9 chinh x4c va thoi gian thyc thi. Ngoai ra, cling can tim hiéu thém cac
thuat toan phu hgp khac theo xu thé hién nay nhu may hoc, hoc sau,... dé giai quyét bai
toan t6i wu va so sanh hiéu qua voi thuat gidi GA da ép dung nham chon lua thuat giai

t6t nhat dé trién khai hé thong.
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12. Summary of new contributions of the dissertation
The two main contributions of the dissertation are summarized as follows:

1) Propose a social-aware cooperative video caching and video delivering (SCS)
scheme by exploiting the available caching storage and spectrum resources in
multi-tier 5G ultra-dense network (UDN). The results were published in Mobile
Networks & Application journal [C1] and presented at the Heterogeneous
Networking for Quality, Reliability, Security and Robustness conference (Qshine
2018) [C2].

2) Propose a user-demand-aware multi-rate cooperative video caching and delivery
(CRS) scheme by efficiently exploiting the available caching storage and spectrum
resources in multi-tier 5G UDN. In particular, the CRS improves the SCS by 1)
considering the video playback quality as the objective function, which is more
visual than the video delivery capacity formulated in the SCS, 2) gaining higher
opportunistic reuse of storage and spectrum resources, and 3) applying genetic
algorithm (GA) to solve the optimal problem in large-scale 5G UDN. The results
were published in IEEE Communications Letters [C3] and presented at the Recent
Advances on Signal Processing, Telecommunications & Computing conference
(SigTelCom2020) [C4].

3. Ability to apply in practice
The studies of the dissertation have achieved some important results, specifically

proposed a joint multi-tier caching and resource sharing optimization to improve the video
streaming performance in 5G UDN. These results provide the research community with



useful insights into the field of video caching and resource sharing in 5G UDN.
Importantly, the results show some findings that can be applied to designing and
implementing the video caching and resource sharing solution to benefit the mobile
network operators, content providers, and mobile users.

4. Further research

Some future research directions that can be developed from the dissertation given below:

1)

()

©)

Improving the system model: A more effective system model needs to 1) consider
videos with different versions for higher caching performance in multi-tier 5G
UDN, 2) utilise spectrum resources for device-to-device (D2D) communications
and 3) take into account both social- and user-demand-aware as well as user
mobility. In addition, another important caching tier at unmanned aerial vehicles
(UAV) must be added.

Improving evaluation criteria: A set of parameters to evaluate the quality of user
experience (QoE) with strict criteria needs to be proposed. This set is to maximise
not only the video delivery capacity or video playback quality, but also the video
access rate, continuous playback, and playback stability.

Improving algorithms: when the system is expanded and becomes more complicated
together with strict QoE evaluated, the GA needs to be further studied in terms of
proper accuracy and execution time. In addition, emerging algorithms such as
machine learning, deep learning, etc. should be studied and compared to the current
GA to select the best algorithm for solving the large-scale optimization problems in
5G UDN.
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