LAMPIRAN 1

%Perhitungan Bandwith
%Payload Paket Video dan Audio
%Bcodecv1=128000;
%Bcodecv2=256000;
%Bcodecv3=384000;

Bcodecv4=128000;
Bcodecv5=384000;
Bcodecv0=[Bcodecv4:128000:Bcodecv5];

Bcodeca=48000;
pb=0.00000001;
fr=0.033;
H_RTP=96;
H_UDP=64;
H_IP=320;
max_PLv=2032;
max_PLa=368;
PLv1=BcodecvO*fr;
PLv2=BcodecvO*fr;
PLv3=BcodecvO*fr;
PLa=Bcodeca*fr;

%Jumlah Paket Video dan Audio
Pvl=PLv1l/max_PLy;
Pv2=PLv2/max_PLy;
Pv3=PLv3/max_PLy;
fix_Pvl=ceil(Pvl);
fix_Pv2=ceil(Pv2);
fix_Pv3=ceil(Pv3);
Pa=PLa/max_PLa;
fix_Pa=ceil(Pa);

%Besar Paket Video dan Audio

Pv_sizel=PLv1 + (fix_Pv1*(H_RTP + H_UDP + H_IP));
Pv_size2=PLv2 + (fix_Pv2*(H_RTP + H UDP + H_IP));
Pv_size3=PLv3 + (fix_Pv3*(H_RTP + H_UDP + H_IP));
Pa_size=PLa + (fix_Pa*(H_RTP + H_UDP + H_IP));

%Besar Paket Video Streaming
Pvs_sizel=Pv_sizel + Pa_size;
Pvs_size2=Pv_size2 + Pa_size;
Pvs_size3=Pv_size3 + Pa_size;
Pvs_size_bytel=Pvs_sizel/8;
Pvs_size_byte2=Pvs_size2/8;
Pvs_size byte3=Pvs_size3/8;

%Bandwidth Video Streaming
Ba=Pa_size.*Bcodeca./PLa;
Bvl=Pv_sizel.*Bcodecv0./PLv1;
Bv2=Pv_size2.*Bcodecv0./PLv2;
Bv3=Pv_size3.*Bcodecv0./PLv3;



Bvsl=Ba+Bv1i,;
Bvs2=Ba+Bv2;
Bvs3=Ba+Bv3;
Bvs_kbps1=Bvs1/1000;
Bvs_kbps2=Bvs2/1000;
Bvs_kbps3=Bvs3/1000;

%Grafik

figure (1)

plot(Bcodecv0,Bvs_kbps1,-r', BcodecvO,Bvs_kbps2,'Bcodecv0,Bvs_kbps3,'-"r')
grid on

title('Grafik Bandwidth Video Streaming Terhadap Bate yang Berubah-ubah’);
xlabel('Bit Rate Codec (bps)’)

ylabel('Bandwidth Video Streaming (kbps)’)

LAMPIRAN 2
% PERHITUNGAN DELAY PROSES ENKAPSULASI DAN DEKAPSIASI

%server

Pvs_size_byte1=1206;

Pvs_size _byte2=1854;

Pvs_size byte3=2502;

MTU=1500;

header_eth=14;

header UDP=8;

header_IP=40;

FCS=4;

C_server=10"9;

N_frame_eth_serverl=Pvs_size bytel/MTU;
N_frame_eth_server2=Pvs_size byte2/MTU;
N_frame_eth_server3=Pvs_size byte3/MTU;
W_frame_serverl=Pvs_size bytel+(2*(header UDP-+helRieheader eth+FCS));
W_frame_server2=Pvs_size byte2+(2*(header UDP+helieheader eth+FCS));
W_frame_server3=Pvs_size_byte3+(2*(header UDP+meHeteheader_eth+FCS));
tel1=(W_frame_serverl-Pvs_size_bytel)*8/C_server;
tel2=(W_frame_server2-Pvs_size_byte2)*8/C_server;
te13=(W_frame_server3-Pvs_size_byte3)*8/C_server;

%PDN-GW

header GTP=8;

C_PDNGW=10"8;

FCS=4;

W_data_ PDNGW1=W _frame_serverl-(2*(header UDP+hedldeheader eth+FCS));
W_data_ PDNGW2=W_frame_server2-(2*(header_UDP+hedideheader_eth+FCS));
W_data_ PDNGW3=W_frame_server3-(2*(header_UDP+hedldeheader_eth+FCS));
td1=(W_frame_serverl-W_data PDNGW1)*8/C_PDNGW,;
td2=(W_frame_server2-W_data_PDNGW?2)*8/C_PDNGW,
td3=(W_frame_server3-W_data_PDNGW3)*8/C_PDNGW,
MSS=MTU-header_GTP-header UDP-header_IP;

N_dtgrm_PDNGW1=W_data PDNGW1/MSS;

N_dtgrm_PDNGW2=W_data_ PDNGW2/MSS;

N_dtgrm_PDNGW3=W_data_ PDNGW3/MSS;

W_dtgrm_PDNGW1=W_data PDNGW1+(2*(header_GTP+heddieP+header_IP));



W_dtgrm_PDNGW2=W_data PDNGW2+(2*(header_GTP+heddieP+header_IP));
W_dtgrm_PDNGW3=W_data_PDNGW3+(2*(header_GTP+heddeP+header_IP));
N_frame_eth_ PDNGW1=W_dtgrm_PDNGW1/MTU,

N_frame_eth PDNGW2=W_dtgrm_PDNGW2/MTU,;

N_frame_eth PDNGW3=W_dtgrm_PDNGW3/MTU,;
W_frame_PDNGW1=W_dtgrm_PDNGW1+(2*(header_eth+FCS));
W_frame_PDNGW2=W_dtgrm_PDNGW2+(2*(header_eth+FCS));
W_frame_PDNGW3=W_dtgrm_PDNGW3+(2*(header_eth+FCS));
te21=(W_frame_PDNGW1-W_data PDNGW1)*8/C_PDNGW;
te22=(W_frame_PDNGW2-W_data_PDNGW2)*8/C_PDNGW,;
te23=(W_frame_PDNGW3-W_data PDNGW3)*8/C_PDNGW;

%SGW

C_SGW=10"8;

FCS=4;

W_data_SGW1=W_frame_PDNGW1-
(2*(header_GTP+header_UDP+header_IP+header_eth}~CS)

W_data_ SGW2=W_frame_PDNGW2-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
W_data_SGW3=W_frame_PDNGW3-
(2*(header_GTP+header_UDP+header_IP+header_eth}CS)
td21=(W_frame_PDNGW1-W_data SGW1)*8/C_SGW,;
td22=(W_frame_PDNGW2-W_data SGW2)*8/C_SGW;
td23=(W_frame_PDNGW3-W_data SGW3)*8/C_SGW,
N_dtgrm_SGW1=W_data SGW1/MSS;
N_dtgrm_SGW2=W_data_SGW2/MSS;
N_dtgrm_SGW3=W_data_SGW3/MSS;

W_dtgrm_SGW1=W_data SGW1+(2*(header GTP+header_Wbib&der_IP));
W_dtgrm_SGW2=W_data_SGW?2+(2*(header_GTP+header_Wbib&der_IP));
W_dtgrm_SGW3=W_data_SGW3+(2*(header_GTP+header_Wbib&der_IP));
N_frame_eth SGW1=W_dtgrm_SGW1/MTU,;

N_frame_eth SGW2=W_dtgrm_SGW2/MTU,;

N_frame_eth SGW3=W_dtgrm_SGW3/MTU,
W_frame_SGW1=W_dtgrm_SGW1+(2*(header_eth+FCS));
W_frame_SGW2=W_dtgrm_SGW2+(2*(header_eth+FCS));
W_frame_SGW3=W_dtgrm_SGW3+(2*(header_eth+FCS));
te31=(W_frame_SGW1-W_data_SGW1)*8/C_SGW,;
te32=(W_frame_SGW2-W_data SGW2)*8/C_SGW;
te33=(W_frame_SGW3-W_data_SGW3)*8/C_SGW,;

%eNB

C_eNB=155.52*(10"6);

header PDCP=1;

header_ MAC=0.5;

header RLC=2;

W_data_eNB1=W_frame_SGW1-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
W_data_eNB2=W_frame_SGW2-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
W_data_eNB3=W_frame SGW3-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
td31=(W_frame_ SGW1-W_data _eNB1)*8/C_eNB,;
td32=(W_frame_SGW2-W_data_eNB2)*8/C_eNB,;
td33=(W_frame_SGW3-W_data_eNB3)*8/C_eNB,;
N_dtgrm_eNB1=W_data_eNB1/MTU,;



N_dtgrm_eNB2=W_data_eNB2/MTU,;
N_dtgrm_eNB3=W_data_eNB3/MTU,

W_frame PDCP1=W_data eNBl+header PDCP;
W_frame_PDCP2=W_data_eNB2+header_ PDCP;
W_frame_PDCP3=W_data_eNB3+header PDCP;
N_frame_RLC1=W_frame_PDCP1/40;

N_frame RLC2=W_frame_PDCP2/40;

N_frame RLC3=W_frame_PDCP3/40;

W_frame_ RLCtot1=31*42;

W_frame RLCtot2=47*42;

W_frame_RLCtot3=63*42;
N_frame_MAC1=W_frame_RLCtot1/(40+header_RLC);
N_frame_MAC2=W_frame_RLCtot2/(40+header_RLC);
N_frame_ MAC3=W_frame_RLCtot3/(40+header_RLC);
W_frame_MAC=42+header_ MAC;
W_frame_eNB1=W_frame_ MAC*31;
W_frame_eNB2=W_frame MAC*47;
W_frame_eNB3=W_frame_MAC*63;
te41=(W_frame_eNB1-W_data_eNB1)*8/C_eNB;
te42=(W_frame_eNB2-W_data_eNB2)*8/C_eNB;
te43=(W_frame eNB3-W_data_eNB3)*8/C_eNB;

%UE

C_UE=3.6*(10"8);

W_data_UE1=W_frame_eNB1-(6*header GTP)-(8*headerP}J(B*header_IP)-
(2*header_PDCP)-(42*header_RLC)-(42*header_MAC);
W_data_UE2=W_frame_eNB2-(6*header_GTP)-(8*headerP)(B*header_IP)-
(2*header_PDCP)-(42*header_RLC)-(42*header_MAC);
W_data_UE3=W_frame_eNB3-(6*header_GTP)-(8*headerP}JB*header_IP)-
(2*header_PDCP)-(42*header_RLC)-(42*header MAC);
td41=(W_frame_eNB1-W_data UE1)*8/C_UE;
td42=(W_frame_eNB2-W_data_UE2)*8/C_UE;
td43=(W_frame_eNB3-W_data_ UE3)*8/C_UE;

te_totl=tell+te21+te31+tedl;
te_tot2=tel2+te22+te32+te4?2;
te_tot3=tel3+te23+te33+te43;
td_totl=td1+td21+td31+td41;
td_tot2=td2+td22+td32+td42;
td_tot3=td3+td23+td33+td43;

%PERHITUNGAN DELAY TRANSMISI

cr=3.84*(10"6);

rf1=0.01,;
tt11=W_frame_serverl*8/C_server;
tt12=W_frame_server2*8/C_server;
tt13=W_frame_server3*8/C_server;
tt21=W_frame_PDNGW1*8/C_PDNGW,
tt22=W_frame_PDNGW2*8/C_PDNGW,
tt23=W_frame_PDNGW3*8/C_PDNGW,;
tt31=W_frame_SGW1*8/C_SGW,
tt32=W_frame_SGW2*8/C_SGW,



tt33=W_frame_SGW3*8/C_SGW,
tt41=(W_frame_eNB1*8)/((cr*rf1/2560)*C_eNB);
tt42=(W_frame_eNB2*8)/((cr*rf1/2560)*C_eNB);
tt43=(W_frame_eNB3*8)/((cr*rf1/2560)*C_eNB);
tt_totl=tt11+tt21+tt31+tt41;
tt_tot2=tt12+tt22+tt32+tt42;
tt_tot3=tt13+tt23+tt33+1t43,;

%PERHITUNGAN DELAY PROPAGASI

d_server PDNGW=5000;
d_PDNGW_SGW=5000;
d_SGW_eNB=5000;
d_eNB_UE1=1000;

c=3*10"8;

tpl=2*d_server PDNGW(/c;
tp2=2*d_PDNGW_SGWIc;
tp3=2*d_SGW_eNB/c;
tp41=31*d_eNB_UEl/c;
tp42=47*d_eNB_UE1/c;
tp43=63*d_eNB_UE1/c;
tp_totl=tpl+tp2+tp3+tp41;
tp_tot2=tpl+tp2+tp3+tp42;
tp_tot3=tpl+tp2+tp3+tp43;

%PERHITUNGAN DELAY ANTRIAN

miu_PDNGW1=C_PDNGW/(W_frame_PDNGW1*8);
miu_PDNGW2=C_PDNGW/(W_frame_PDNGW2*8);
miu_PDNGW3=C_PDNGW/(W_frame_PDNGW3*8);
miu_SGW1=C_SGW/(W_frame_SGW1*8);
miu_SGW2=C_SGWI/(W_frame_SGW2*8);
miu_SGW3=C_SGW/(W_frame SGW3*8);
miu_eNB1=C_eNB/(W_frame_eNB1*8);
miu_eNB2=C_eNB/(W_frame_eNB2*8);
miu_eNB3=C_eNB/(W_frame_eNB3*8);

ro0=0.1;

rol1=0.9;

ro=[ro0:0.1:rol];
lamda_PDNGW1=miu_PDNGW1.*ro;
lamda_PDNGW2=miu_PDNGW?2.*ro;
lamda_PDNGW3=miu_PDNGW3.*ro;
lamda_SGW1=miu_SGW1.*ro;
lamda_SGW2=miu_SGW?2.*ro;
lamda_SGW3=miu_SGWa3.*ro;
lamda_eNB1=miu_eNB1.*ro;
lamda_eNB2=miu_eNB2.*ro;
lamda_eNB3=miu_eNB3.*ro;

twll=lamda_ PDNGW1./(miu_PDNGW1*(miu_PDNGW1-
lamda_PDNGW1))+(1/miu_PDNGW1);
twl2=lamda_PDNGW2./(miu_PDNGW2*(miu_PDNGW2-
lamda_PDNGW?2))+(1/miu_PDNGW?2);



twl3=lamda_PDNGWa3./(miu_PDNGW3*(miu_PDNGW3-
lamda_PDNGW3))+(1/miu_PDNGW?3);
tw21l=lamda_SGWL1./(miu_SGW1*(miu_SGW1-lamda SGW)mju_SGW1);
tw22=lamda_SGW?2./(miu_SGW2*(miu_SGW?2-lamda_SGW2)jmju_SGW?2);
tw23=lamda_SGW3./(miu_SGW3*(miu_SGW3-lamda_SGW3)jmju_SGW3);
tw31l=lamda_eNB1./(miu_eNB1*(miu_eNB1l-lamda_eNB1)yafiu_eNB1);
tw32=lamda_eNB2./(miu_eNB2*(miu_eNB2-lamda_eNB2))rfiu_eNB2);
tw33=lamda_eNB3./(miu_eNB3*(miu_eNB3-lamda_eNB3))#fiu_eNB3);
tw_totl=twll+tw21+tw31;

tw_tot2=tw12+tw22+tw32;

tw_tot3=tw13+tw23+tw33;

%PERHITUNGAN DELAY CODEC
ta=0.04;

tv=0.3;

t CODEC-=ta+tv;

%PERHITUNGAN DELAY TOTAL

t_totl=t CODEC+te totl+td_totl+tt_totl+tp totl+tetlt
t_tot2=t_ CODEC+te_tot2+td_tot2+tt_tot2+tp_tot2-+tetlt
t_tot3=t_ CODEC+te_tot3+td_tot3+tt_tot3+tp_tot3+tet

%GRAFIK

figure (1)

plot(ro,t_totl,-*r',ro,t tot2,'-*b',ro,t_tot3,'-*y

grid on

title('Grafik Delay End-to-End Terhadap Faktor (dalsi Dengan Bit Rate yang Berubah-ubah);
legend('Bit Rate=128 kbps','Bit Rate=256 kbps'H&ite=384 kbps")

xlabel (‘Faktor Utilisasi')

ylabel ('Delay End-to-End (s)’)

LAMPIRAN 3
% PERHITUNGAN PROBABILITAS PACKET LOSS

%server

Pvs_size byte1=1206;

Pvs_size byte2=1854;

Pvs_size_byte3=2502;

MTU=1500;

header_eth=14;

header UDP=8;

header_[P=40;

FCS=4;

C_server=10"9;

N_frame_eth_serverl=Pvs_size_bytel/MTU;
N_frame_eth_server2=Pvs_size byte2/MTU;

N_frame_eth_server3=Pvs_size byte3/MTU;
W_frame_serverl=Pvs_size_bytel+(2*(header_UDP+meHeteheader_eth+FCS));
W_frame_server2=Pvs_size_byte2+(2*(header_UDP+meHeteheader_eth+FCS));
W_frame_server3=Pvs_size byte3+(2*(header UDP+heHieheader eth+FCS));



tell=(W_frame_serverl-Pvs_size bytel)*8/C_server;
te12=(W_frame_server2-Pvs_size_byte2)*8/C_server;
te13=(W_frame_server3-Pvs_size_byte3)*8/C_server;

%PDN-GW

header GTP=8;

C_PDNGW=10"8;

FCS=4;

W_data_ PDNGW1=W_frame_serverl-(2*(header UDP+hedideheader_eth+FCS));
W_data_ PDNGW2=W_frame_server2-(2*(header_UDP+hedldeheader_eth+FCS));
W_data PDNGW3=W_frame_server3-(2*(header_UDP+hedldeheader_eth+FCS));
td1=(W_frame_serverl-W_data_PDNGW1)*8/C_PDNGW,;
td2=(W_frame_server2-W_data_ PDNGW2)*8/C_PDNGW,
td3=(W_frame_server3-W_data PDNGW3)*8/C_PDNGW,;
MSS=MTU-header_GTP-header UDP-header_IP;

N_dtgrm_PDNGW1=W_data_ PDNGW1/MSS;

N_dtgrm_PDNGW2=W_data PDNGW2/MSS;

N_dtgrm_PDNGW3=W_data PDNGW3/MSS;

W_dtgrm_PDNGW1=W_data PDNGW1+(2*(header_GTP+heddeP+header_IP));
W_dtgrm_PDNGW?2=W_data PDNGW?2+(2*(header_GTP+heddeP+header_IP));
W_dtgrm_PDNGW3=W_data PDNGW3+(2*(header_GTP+heddieP+header_IP));
N_frame_eth_ PDNGW1=W_dtgrm_PDNGW1/MTU,;

N_frame_eth PDNGW2=W_dtgrm_PDNGW2/MTU,;

N_frame_eth  PDNGW3=W_dtgrm_PDNGW3/MTU,;
W_frame_PDNGW1=W_dtgrm_PDNGW1+(2*(header_eth+FCS));
W_frame_PDNGW2=W_dtgrm_PDNGW2+(2*(header_eth+FCS));
W_frame_PDNGW3=W_dtgrm_PDNGW3+(2*(header_eth+FCS));
te21=(W_frame_PDNGW1-W_data PDNGW1)*8/C_PDNGW;
te22=(W_frame_PDNGW2-W_data_PDNGW2)*8/C_PDNGW,;
te23=(W_frame_PDNGW3-W_data_PDNGW3)*8/C_PDNGW,;

%SGW

C_SGW=10"8;

FCS=4;

W_data_SGW1=W_frame PDNGW!1-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
W_data_SGW2=W_frame_PDNGW?2-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)

W_data_ SGW3=W_frame_PDNGW3-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
td21=(W_frame_ PDNGW1-W_data SGW1)*8/C_SGW;
td22=(W_frame_PDNGW2-W_data SGW2)*8/C_SGW;
td23=(W_frame_PDNGW3-W_data_SGW3)*8/C_SGW,;
N_dtgrm_SGW1=W_data SGW1/MSS;

N_dtgrm_SGW2=W_data SGW2/MSS;
N_dtgrm_SGW3=W_data_SGW3/MSS;
W_dtgrm_SGW1=W_data_SGW1+(2*(header_GTP+header_Wb&der_IP));
W_dtgrm_SGW2=W_data SGW2+(2*(header_GTP-+header_Wbib&der_IP));
W_dtgrm_SGW3=W_data_SGW3+(2*(header_GTP+header_Wb&der_IP));
N_frame_eth_SGW1=W_dtgrm_SGW1/MTU,;

N_frame_eth_ SGW2=W_dtgrm_SGW2/MTU,;

N_frame_eth SGW3=W_dtgrm_SGW3/MTU,;
W_frame_SGW1=W_dtgrm_SGW1+(2*(header_eth+FCS));
W_frame_SGW2=W_dtgrm_SGW2+(2*(header_eth+FCS));
W_frame_SGW3=W_dtgrm_SGW3+(2*(header_eth+FCS));



te31=(W_frame_SGW1-W_data SGW1)*8/C_SGW;
te32=(W_frame_SGW2-W_data_SGW2)*8/C_SGW,
te33=(W_frame_SGW3-W_data_SGW3)*8/C_SGW,

%eNB

C_eNB=155.52*(10"6);

header_PDCP=1,

header_ MAC=0.5;

header RLC=2;

W_data eNB1=W_frame SGW1-
(2*(header_GTP+header_UDP-+header_IP+header_eth}FCS)
W_data_eNB2=W_frame_SGW2-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
W_data_eNB3=W_frame_SGW3-
(2*(header_GTP+header_UDP+header_IP+header_eth}CS)
td31=(W_frame_SGW1-W_data_eNB1)*8/C_eNB,;
td32=(W_frame_SGW2-W_data_eNB2)*8/C_eNB,;
td33=(W_frame_SGW3-W _data eNB3)*8/C_eNB,;
N_dtgrm_eNB1=W_data_eNB1/MTU,;
N_dtgrm_eNB2=W_data_eNB2/MTU,;
N_dtgrm_eNB3=W_data_eNB3/MTU,;
W_frame_PDCP1=W_data_eNBl+header_ PDCP;
W_frame_PDCP2=W_data_eNB2+header_PDCP;
W_frame_PDCP3=W_data_eNB3+header PDCP;
N_frame RLC1=W_frame_PDCP1/40;
N_frame_RLC2=W_frame_PDCP2/40;
N_frame_RLC3=W_frame_PDCP3/40;
W_frame_RLCtot1=31*42;

W_frame_RLCtot2=47*42;

W_frame_RLCtot3=63*42;

N_frame MAC1=W_frame_ RLCtotl/(40+header RLC);
N_frame MAC2=W_frame_ RLCtot2/(40+header_RLC);
N_frame_MAC3=W_frame_RLCtot3/(40+header_RLC);
W_frame_MAC=42+header_ MAC;
W_frame_eNB1=W_frame_ MAC*31;
W_frame_eNB2=W_frame_MAC*47;
W_frame_eNB3=W_frame_MAC*63;
te41=(W_frame_eNB1-W_data eNB1)*8/C_eNB;
te42=(W_frame_eNB2-W_data_eNB2)*8/C_eNB;
te43=(W_frame_eNB3-W_data_eNB3)*8/C_eNB;

%Payload Paket Video dan Audio
%Bcodecv1=128000;
%Bcodecv2=256000;
%Bcodecv3=384000;

Bcodecv4=128000;

Bcodecv5=384000;
BcodecvO=[Bcodecv4:128000:Bcodecv5];
Bcodeca=48000;

pb=0.00000001;

fr=0.033;

H_RTP=96;

H_UDP=64;



H_IP=320;
max_PLv=2032;
max_PLa=368;
PLv1=BcodecvO*fr;
PLv2=BcodecvO*fr;
PLv3=BcodecvO*fr;
PLa=Bcodeca*fr;

%Jumlah Paket Video dan Audio

Pvl=PLv1l/max_PLv;

Pv2=PLv2/max_PLyv;

Pv3=PLv3/max_PLv;

fix_Pvl=ceil(Pvl);

fix_Pv2=ceil(Pv2);

fix_Pv3=ceil(Pv3);

Pa=PLa/max_PLa;

fix_Pa=ceil(Pa);

%Besar Paket Video dan Audio

Pv_sizel=PLv1 + (fix_Pv1*(H_RTP + H_UDP + H_IP));
Pv_size2=PLv2 + (fix_Pv2*(H_RTP + H_UDP + H_IP));
Pv_size3=PLv3 + (fix_Pv3*(H_RTP + H_UDP + H_IP));
Pa_size=PLa + (fix_Pa*(H_RTP + H_UDP + H_IP));

%Besar Paket Video Streaming
Pvs_sizel=Pv_sizel + Pa_size;
Pvs_size2=Pv_size2 + Pa_size;
Pvs_size3=Pv_size3 + Pa_size;
Pvs_size bytel=Pvs sizel/8;
Pvs_size_byte2=Pvs_size2/8;
Pvs_size_byte3=Pvs_size3/8;

%packet loss server
Pb=10"-8;
p_VS1=Pvs_sizel*pb;
p_VS2=Pvs_size2*pb;
p_VS3=Pvs_size3*pb;

%BIT ERROR RATE
PG=12;

NF=7;

Pt=46;

Lt=2;

Lr=0;

Gt=18;

Gr=0;
K=1.381*10"-23;
T=300;

B=10*10"6;
R=3.6*10"6;
c=3*10"8;

f=2.310"9;

d=1000;

M=64;
No=10*log10(K*T)+10*log10(B)+NF;
lamda=cf/f,



FSL=20*log10((4*pi*d)/lamda);

Pr=Pt-FSL-Lt-Lr-Gr-Gt;

SNR=Pr-No;

Eb_per No=SNR-10*log10(B/R);
x=sqrt((3*Eb_per_No*log2(M))/(M-1));
BER=((6*(sqrt(M)-1))/(sqrt(M))*log2(M))*(0.5*erfc(xsqrt(2)));

%packet loss LTE

p_LTE1=(W_frame_eNB1*8)*BER;
p_LTE2=(W_frame_eNB2*8)*BER;
p_LTE3=(W_frame_eNB3*8)*BER;

%total packet loss

p_totl=1-((1-p_LTE1)*(1-p_VS1));
p_tot2=1-((1-p_LTE2)*(1-p_VS2));
p_tot3=1-((1-p_LTE3)*(1-p_VS3));

%grafik
plot(BcodecvO,p_totl,-*r',BcodecvO,p_tot2,'-*roBecvO,p_tot3,-"r")

grid on

title('Grafik Probabilitas Packet Loss TerhadapMate yang Berubah-ubah);
xlabel('Bit Rate Codec’)

ylabel('Probabilitas Packet Loss")

LAMPIRAN 4

%Payload Paket Video dan Audio
Bcodecv1=128000;
Bcodecv2=256000;
Bcodecv3=384000;
Bcodeca=48000;
pb=0.00000001;
fr=0.033;
H_RTP=96;
H_UDP=64;
H_IP=320;
max_PLv=2032;
max_PLa=368;
PLv1=Bcodecv1*fr;
PLv2=Bcodecv2*fr;
PLv3=Bcodecv3*fr;
PLa=Bcodeca*fr;

%Jumlah Paket Video dan Audio
Pvl=PLv1l/max_PLyv;
Pv2=PLv2/max_PLy;
Pv3=PLv3/max_PLv;
fix_Pvl=ceil(Pvl);
fix_Pv2=ceil(Pv2);
fix_Pv3=ceil(Pv3);
Pa=PLa/max_PLa;
fix_Pa=ceil(Pa);



%Besar Paket Video dan Audio

Pv_sizel=PLv1 + (fix_Pv1*(H_RTP + H_UDP + H_IP));
Pv_size2=PLv2 + (fix_Pv2*(H_RTP + H_UDP + H_IP));
Pv_size3=PLv3 + (fix_Pv3*(H_RTP + H_UDP + H_IP));
Pa_size=PLa + (fix_Pa*(H_RTP + H_UDP + H_IP));

%Besar Paket Video Streaming
Pvs_sizel=Pv_sizel + Pa_size;
Pvs_size2=Pv_size2 + Pa_size;
Pvs_size3=Pv_size3 + Pa_size;
Pvs_size bytel=Pvs sizel/8;
Pvs_size_byte2=Pvs_size2/8;
Pvs_size_byte3=Pvs_size3/8;

%Bandwidth Video Streaming
Ba=Pa_size.*Bcodeca./PLa;
Bvl=Pv_sizel.*Bcodecvl./PLv1;
Bv2=Pv_size2.*Bcodecv2./PLv2;
Bv3=Pv_size3.*Bcodecv3./PLv3;
Bvsl1=Ba+Bvi;

Bvs2=Ba+Bv2;

Bvs3=Ba+Bv3;
Bvs_kbps1=Bvs1/1000;
Bvs_kbps2=Bvs2/1000;
Bvs_kbps3=Bvs3/1000;

% PERHITUNGAN DELAY PROSES ENKAPSULASI DAN DEKAPSWASI

%server

MTU=1500;

header_eth=14;

header UDP=8;

header_[P=40;

FCS=4;

C_server=10"9;

N_frame_eth_serverl=Pvs_size_bytel/MTU;
N_frame_eth_server2=Pvs_size_byte2/MTU;

N_frame eth_server3=Pvs_size byte3/MTU;
W_frame_serverl=Pvs_size_bytel+(2*(header UDP+meHeteheader_eth+FCS));
W_frame_server2=Pvs_size_byte2+(2*(header_ UDP+meHeteheader_eth+FCS));
W_frame_server3=Pvs_size byte3+(2*(header UDP+heHieheader eth+FCS));
tell=(W_frame_serverl-Pvs_size bytel)*8/C_server;
tel12=(W_frame_server2-Pvs_size_byte2)*8/C_server;
tel3=(W_frame_server3-Pvs_size byte3)*8/C_server;

%PDN-GW

header GTP=8;

C_PDNGW=10"8;

FCS=4;

W_data_ PDNGW1=W_frame_serverl-(2*(header_UDP+hedldeheader_eth+FCS));
W_data PDNGW2=W_frame_server2-(2*(header_UDP+hedldeheader_eth+FCS));
W_data PDNGW3=W_frame_server3-(2*(header_UDP+hedldeheader_eth+FCS));
td1=(W_frame_serverl-W_data_ PDNGW1)*8/C_PDNGW,
td2=(W_frame_server2-W_data_ PDNGW?2)*8/C_PDNGW,
td3=(W_frame_server3-W_data PDNGW3)*8/C_PDNGW,



MSS=MTU-header_GTP-header_ UDP-header_IP;

N_dtgrm_PDNGW1=W_data_ PDNGW1/MSS;

N_dtgrm_PDNGW2=W_data_ PDNGW2/MSS;

N_dtgrm_PDNGW3=W_data PDNGW3/MSS;

W_dtgrm_PDNGW1=W_data PDNGW1+(2*(header_GTP+heddieP+header_IP));
W_dtgrm_PDNGW2=W_data_PDNGW?2+(2*(header_GTP+hedd®P+header_IP));
W_dtgrm_PDNGW3=W_data PDNGW3+(2*(header_GTP+heddieP+header_IP));
N_frame_eth PDNGW1=W_dtgrm_PDNGW1/MTU,;

N_frame_eth_ PDNGW2=W_dtgrm_PDNGW2/MTU,;

N_frame_eth_ PDNGW3=W_dtgrm_PDNGW3/MTU,;
W_frame_PDNGW1=W_dtgrm_PDNGW1+(2*(header_eth+FCS));
W_frame_PDNGW2=W_dtgrm_PDNGW2+(2*(header_eth+FCS));
W_frame_PDNGW3=W_dtgrm_PDNGW3+(2*(header_eth+FCS));

te21=(W_frame_ PDNGW1-W_data PDNGW1)*8/C_PDNGW;
te22=(W_frame_PDNGW2-W_data PDNGW2)*8/C_PDNGW;
te23=(W_frame_PDNGW3-W_data_PDNGW3)*8/C_PDNGW,;

%SGW

C_SGW=10"8;

FCS=4;

W_data_ SGW1=W_frame PDNGW1-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
W_data_SGW2=W_frame_PDNGW2-
(2*(header_GTP+header_UDP+header_IP+header_eth}+CS)
W_data_SGW3=W_frame_PDNGW3-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
td21=(W_frame_PDNGW1-W_data SGW1)*8/C_SGW,;
td22=(W_frame_PDNGW2-W_data SGW2)*8/C_SGW,
td23=(W_frame_PDNGW3-W_data_SGW3)*8/C_SGW,;
N_dtgrm_SGW1=W_data SGW1/MSS;

N_dtgrm_SGW2=W_data SGW2/MSS;

N_dtgrm_SGW3=W_data SGW3/MSS;

W_dtgrm_SGW1=W_data SGW1+(2*(header_GTP+header Wb&der_IP));
W_dtgrm_SGW2=W_data SGW2+(2*(header  GTP+header_Wbib&der_IP));
W_dtgrm_SGW3=W_data SGW3+(2*(header_ GTP+header_Wbib&der_IP));
N_frame_eth SGW1=W_dtgrm_SGW1/MTU,;
N_frame_eth_SGW2=W_dtgrm_SGW2/MTU,

N_frame eth SGW3=W_dtgrm_SGW3/MTU;
W_frame_SGW1=W_dtgrm_SGW1+(2*(header_eth+FCS));
W_frame_SGW2=W_dtgrm_SGW2+(2*(header_eth+FCS));
W_frame_SGW3=W_dtgrm_SGW3+(2*(header_eth+FCS));
te31=(W_frame_SGW1-W_data SGW1)*8/C_SGW;
te32=(W_frame_SGW2-W_data_SGW2)*8/C_SGW,;

te33=(W_frame SGW3-W_data SGW3)*8/C_SGW;

%eNB

C_eNB=155.52*(10"6);

header_ PDCP=1,

header MAC=0.5;

header RLC=2;

W_data_eNB1=W_frame_ SGW1-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
W_data_eNB2=W_frame_SGW2-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)



W_data_eNB3=W_frame_SGW3-
(2*(header_GTP+header_UDP+header_IP+header_eth}FCS)
td31=(W_frame_SGW1-W_data_eNB1)*8/C_eNB,;
td32=(W_frame SGW2-W_data_eNB2)*8/C_eNB,;
td33=(W_frame_SGW3-W_data_eNB3)*8/C_eNB,;
N_dtgrm_eNB1=W_data_eNB1/MTU,;
N_dtgrm_eNB2=W_data_eNB2/MTU,;
N_dtgrm_eNB3=W_data_eNB3/MTU,;
W_frame_PDCP1=W_data_eNBl+header_ PDCP;
W_frame_PDCP2=W_data_eNB2+header_PDCP;
W_frame_PDCP3=W_data_eNB3+header PDCP;
N_frame_RLC1=W_frame_PDCP1/40;
N_frame_RLC2=W_frame_PDCP2/40;

N_frame RLC3=W_frame_PDCP3/40;

W_frame_ RLCtot1=31*42;

W_frame_RLCtot2=47*42;

W_frame_RLCtot3=63*42;

N_frame MAC1=W_frame RLCtotl/(40+header_RLC);
N_frame_MAC2=W_frame_RLCtot2/(40+header_RLC);
N_frame_MAC3=W_frame_RLCtot3/(40+header_RLC);
W_frame_MAC=42+header_ MAC;
W_frame_eNB1=W_frame_MAC*31;
W_frame_eNB2=W_frame_MAC*47;
W_frame_eNB3=W_frame_MAC*63;
te41=(W_frame_eNB1-W_data eNB1)*8/C_eNB;
te42=(W_frame_eNB2-W_data_eNB2)*8/C_eNB;
te43=(W_frame_eNB3-W_data_eNB3)*8/C_eNB;

%UE

C_UE=3.6*(10"6);

W_data UE1=W_frame_eNB1-(6*header_ GTP)-(8*headerP}J(B*header_IP)-
(2*header_PDCP)-(42*header_RLC)-(42*header_MAC);
W_data_UE2=W_frame_eNB2-(6*header_GTP)-(8*headerP}J(B*header_IP)-
(2*header_PDCP)-(42*header_RLC)-(42*header_MAC);

W_data UE3=W_frame_eNB3-(6*header_GTP)-(8*headerP)(B*header_IP)-
(2*header_PDCP)-(42*header_RLC)-(42*header_MAC);
td41=(W_frame_eNB1-W_data UE1)*8/C_UE;
td42=(W_frame_eNB2-W_data_ UE2)*8/C_UE;
td43=(W_frame_eNB3-W_data_UE3)*8/C_UE;

te_totl=tell+te2l1+te31+tedl;
te_tot2=tel2+te22+te32+te4?2;
te_tot3=te13+te23+te33+te43;
td_totl=td1+td21+td31+td41;
td_tot2=td2+td22+td32+td42;
td_tot3=td3+td23+td33+td43;

%PERHITUNGAN DELAY TRANSMISI

cr=3.84*(10"6);

rf1=0.01,;
tt11=W_frame_serverl*8/C_server;
tt12=W_frame_server2*8/C_server;
tt13=W_frame_server3*8/C_server;
tt21=W_frame_PDNGW1*8/C_PDNGW,



tt22=W_frame_PDNGW2*8/C_PDNGW,
tt23=W_frame_PDNGW3*8/C_PDNGW,;
tt31=W_frame_SGW1*8/C_SGW,
tt32=W_frame_SGW2*8/C_SGW,
tt33=W_frame_SGW3*8/C_SGW,
tt41=(W_frame_eNB1*8)/((cr*rf1/2560)*C_eNB);
tt42=(W_frame_eNB2*8)/((cr*rf1l/2560)*C_eNB);
tt43=(W_frame_eNB3*8)/((cr*rf1l/2560)*C_eNB);
tt_totl=tt11+tt21+tt31+tt41;
tt_tot2=tt12+tt22+tt32+tt42;
tt_tot3=tt13+tt23+tt33+1t43;

%PERHITUNGAN DELAY PROPAGASI
d_server PDNGW=5000;
d_PDNGW_SGW=5000;
d_SGW_eNB=5000;
d_eNB_UE1=1000;

c=3*10"6;
tp1=2*d_server_PDNGWI/c;
tp2=2*d_PDNGW_SGWIc;
tp3=2*d_SGW_eNB/c;
tp41=31*d_eNB_UE1/c;
tp42=47*d_eNB_UE1/c;
tp43=63*d_eNB_UE1/c;
tp_totl=tpl+tp2+tp3+tp41l;
tp_tot2=tpl+tp2+tp3+tp42;
tp_tot3=tpl+tp2+tp3+tp43;

%PERHITUNGAN DELAY ANTRIAN

miu_PDNGW1=C_PDNGW/(W_frame_PDNGW1*8);
miu_PDNGW2=C_PDNGW/(W_frame_PDNGW2*8);
miu_PDNGW3=C_PDNGW/(W_frame _PDNGW3*8);
miu_SGW1=C_SGWI/(W_frame SGW1*8);
miu_SGW2=C_SGWI/(W_frame_SGW2*8);
miu_SGW3=C_SGW/(W_frame_SGW3*8);
miu_eNB1=C_eNB/(W_frame_eNB1*8);
miu_eNB2=C_eNB/(W_frame_eNB2*8);
miu_eNB3=C_eNB/(W_frame_eNB3*8);

ro0=0.1,;

rol=0.9;

ro=[ro0:0.1:rol];
lamda_PDNGW1=miu_PDNGW1.*ro;
lamda_PDNGW2=miu_PDNGW?2.*ro;
lamda_PDNGW3=miu_PDNGWa3.*ro;
lamda_SGW1=miu_SGW1.*ro;
lamda_SGW2=miu_SGW?2.*ro;
lamda_SGW3=miu_SGWa3.*ro;
lamda_eNBl=miu_eNB1.*ro;
lamda_eNB2=miu_eNB2.*ro;
lamda_eNB3=miu_eNB3.*ro;
twll=lamda_PDNGW1./(miu_PDNGW1*(miu_PDNGW1-
lamda_PDNGW1))+(1/miu_PDNGW1);



twl2=lamda_PDNGW?2./(miu_PDNGW2*(miu_PDNGW2-
lamda_PDNGW?2))+(1/miu_PDNGW?2);
twl3=lamda_PDNGW3./(miu_PDNGW3*(miu_PDNGW3-
lamda_PDNGW?3))+(1/miu_PDNGW3);
tw2l=lamda_SGW1./(miu_SGW1*(miu_SGW1-lamda SGWI)mju_SGW1);
tw22=lamda_SGW2./(miu_SGW2*(miu_SGW2-lamda_SGW2))mju_SGW?2);
tw23=lamda_SGW3./(miu_SGW3*(miu_SGW3-lamda_ SGW3)mju_SGW3);
tw3l=lamda_eNB1./(miu_eNB1*(miu_eNB1l-lamda_eNB1)yafiu eNB1);
tw32=lamda_eNB2./(miu_eNB2*(miu_eNB2-lamda_eNB2)yafiu_eNB2);
tw33=lamda_eNB3./(miu_eNB3*(miu_eNB3-lamda_eNB3)yafiu_eNB3);
tw_totl=twll+tw21+tw31;

tw_tot2=tw12+tw22+tw32;

tw_tot3=tw13+tw23+tw33;

%PERHITUNGAN DELAY CODEC
ta=0.04;

tv=0.3;

t CODEC=ta+tv;

%PERHITUNGAN DELAY TOTAL

t_totl=t CODEC+te totl+td_totl+tt_totl+tp_totl+tetlt
t_tot2=t CODEC+te_tot2+td_tot2+tt_tot2+tp_tot2+tetlt
t_tot3=t_ CODEC+te_tot3+td_tot3+tt_tot3+tp_tot3+tet3

%PERHITUNGAN TIME OUT INTERVAL

header_frame=8;
tI1=((W_frame_eNB1l+header_frame)*8)/C_UE;
tI2=((W_frame_eNB2+header_frame)*8)/C_UE;
tI3=((W_frame_eNB3+header_frame)*8)/C_UE;
tpl=tp_totl;

tp2=tp_tot2;

tp3=tp_tot3;

t prol=te totl+td totl+tw_totl;
t_pro2=te_tot2+td_tot2+tw_tot2;
t_pro3=te_tot3+td_tot3+tw_tot3;

t outl=(2*tp_totl)+(2*tl1)+t prol;
t_out2=(2*tp_tot2)+(2*tl2)+t_pro2;
t_out3=(2*tp_tot3)+(2*tI3)+t_pro3;

%PERHITUNGAN KONSTANTA
al=1+(t_out1/tl1);
a2=1+(t_out2/tl2);
a3=1+(t_out3/tl3);

% PERHITUNGAN PROBABILITAS PACKET LOSS

%packet loss server
Pb=10"-8;
p_VS1=Pvs_sizel*pb;
p_VS2=Pvs_size2*pb;
p_VS3=Pvs_size3*pb;



%BIT ERROR RATE

PG=12;

NF=7;

Pt=46;

Lt=2;

Lr=0;

Gt=18;

Gr=0;

K=1.381*10"-23;

T=300;

B=10*10"6;

R=3.6*10"6;

c=3*10"8;

f=2.310"9;

d=1000;

M=64;
No=10*log10(K*T)+10*log10(B)+NF;
lamda=c/f;
FSL=20*log10((4*pi*d)/lamda);
Pr=Pt-FSL-Lt-Lr-Gr-Gt;

SNR=Pr-No;
Eb_per_No=SNR-10*log10(B/R);
x=sqrt((3*Eb_per_No*log2(M))/(M-1));
BER=((6*(sqrt(M)-1))/(sqrt(M))*log2(M))*(0.5*erfc(Xsqrt(2)));

%packet loss LTE

p_LTE1=(W_frame_eNB1*8)*BER;
p_LTE2=(W_frame_eNB2*8)*BER,
p_LTE3=(W_frame_eNB3*8)*BER,;

%total packet loss

p_totl=1-((1-p_LTEL1)*(1-p_VS1));
p_tot2=1-((1-p_LTE2)*(1-p_VS2));
p_tot3=1-((1-p_LTE3)*(1-p_VS3));

%PERHITUNGAN THROUGHPUT
T1=(1-p_totl)./(tl1*(1+(al-1).*p_totl));
T2=(1-p_tot2)./(tl2*(1+(a2-1).*p_tot2));
T3=(1-p_tot3)./(tI13*(1+(a3-1).*p_tot3));
T1 kbps=T1*W_frame_eNB1*8/1000;
T2 _kbps=T2*W_frame_eNB2*8/1000;
T3_kbps=T3*W_frame_eNB3*8/1000;
%GRAFIK 128,256,384

figure

plot(ro,T1_kbps,-*r',ro,T2_kbps,-*g',ro,T3_kbp%¥")

grid on

title('Grafik Throughput Terhadap Faktor Utilisgsi'

legend('Bit Rate=128 kbps','Bit Rate=256 kbps'Hte=384 kbps')
xlabel ('Faktor Utilisasi')

ylabel (‘'Throughput (kbps)")



LAMPIRAN 5

PERCOBAAN PERFORMANS! VIDEO STREAMING OVER LAN (LOCAL AREA
NETWORK)

1.1 Tujuan Percobaan

« Mengetahui performansi video streaming yang melipadwidth, delay, packet 1oss,

throughpui.

1.2 Peralatan yanqg Diperlukan

2 unit CPU sebagai Server dan Client
Software H.264 Encoder

Software VLC Media Player

Software Wireshark

1.3 Prosedur Percobaan

I. Convert File
1. Buka aplikasi H.264 Encoder
2. Pilih normal quality

3. Encode
BEE
H.264
Video Source
I e
Qutput File
I e
Encoding Setting
-
-
"
-
-
i
=
-

Progress

www . h264encoder.com




4. Cek file (buka file> media info)
B= 5

Details | apout |

H E [lebih besar 10.mp+

Sove to text file

o

I. Streaming Video (Server)
1. Buka aplikasi VLC Player
2. Klik Media - streaming

2 VLC media player

Media Playback Audio Video Tools View Help

BEE

[¥] OpenFie... Ctrl+0
B Advanced Open File... Ctrl+shift+0
[C3 Open Folder... Ctrl+F
(=) Open Disc... crl+D
22 Open Network Stream. .. Ctrl+N
Open Capture Device. ., ctrl+C

Open Location from dipboard ~ Cirl+V

Recent Media L4
Save Playlist to File,.. Cirl+Y
Convert [ Save... Ctrl+R

Y] Streaming...

# qQuit Ctrl+Q

3. Klik add - pilih file yang sudah diconvert

4. Pilih mode stream

G B3

= File ] ipisc | %® Metwork | EEf Capture Device |
File Selection

ou can select local files with the following list and buttons.
C:\Pecuments and Settingsab telkem\Desktop AW _VIDEO STREAMINGY=... Add...

Choose one or more media file to open |

I™ Use a subtitles file

[ Browse. ..

Font size: |Mormal
Text alignment: [Center

[ Show more options

Stream |™ Cancel




5. Pilih RTP (MPEG Transport Stream) di new destimat® klik add > masukkan

IP client—> klik stream

£ Stream Output 7l x

Source

Destinations

Destinations

dh RTP/TS x

This module outputs the transcoded stream to a netwark via RTP.

Address | 192.168. 1.100]

Base port 5004~

Transcoding options

Activate Transcoding

Profile Video - H. 264 + AAC (MP4) hd -9 X E

Previous Next

Options

Stream Cancel

6. Tunggu hingga file selesdai distreaming.

I1. Streaming Video (Client)
Buka aplikasi VLC Player sebelum file distreamiragicerver

2. Klik Media - Buka stream jaringan (Ctrl+N» masukkan URL jaringa®» play

=10 x|

[ File ] (=ipisk % Jaringan ] [E5} Capture Device ]

—Protokol Jaringan -
Masukkan URL jaringan:
|rtp:f/@:5004

I Tampilkan piiban tambahan

Play  |*] Batal

I
o |

M o[ m|we| mfes(m| x|
I

3. Ketika file sudah distreaming dari server, makanwbs client akan segera

memainkan file yang dikirim.



Performansi Video Streaming
1. Buka aplikasi wireshark sebelum file disetraming darver-> client
2. Setelah file selesai distreaming ke client, simpapiik dengan wireshark

3. Perhitungan bandwidth

o e
Fle Edit View Go Captre Analyze Sfatistis Telephony Took [nternals Help

PR] vroworemmsoems i
-/ -
i"' Forward Direction | Reversed Drection |
No £ ‘ |Max Jiter(ms) ¢ |Mean Jitter {ms) ‘ |Pb7
¥ Analysing siream from 192.168.1.101 port 1189 to 192,168.1,100 port 5004 SSRC = 0xFECD81AB o i 3
- Packet 4 |seauenoe ) |De\ﬁ(ms) At IHIhered Jitter(ms) ¢ |Skew(ms] 1 |IP BV {kbps) ~ |Markev it |smus 1 |ﬂ
s ; G g rom
|| e A4 357 137 87162 1920,10 s [ok]
e 488 13 87782,10 1930,34 SET [0K]
78 e 483 1% 87582, 1930,94 s [ok]
78 5,86 121 87782,08 1930,34 SET [0k]
775 11,87 1,00 87582, 1930,94 s [ok]
7750 488 117 87782, 1941,78 SET [0K]
7751 53 113 87782,10 1941,73 s [ok]
7752 5,87 1,09 8778160 194,79 SET [0k]

7

Ma delta =0,00 ms at packet no, 0

May jtter = 0,00 ms. MeanJiter = 0,00 m.

Max skew =87787,85ms.

Total ATP packets = 29373 (expected 23373) Lost RTP packets = 3(0,01%) Sequence errors =3
Duration 304,22 s (-4 ms dock dift, corresponeing to 89395 Hz (-0,00%)
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Filter: I LI Expression... Clear  Apply

o, |Trme !Source IDeshnahnn |Prntnc01 |Langﬂ’| II.nfn
1 0.000000 Elitegro_93:fb:09 cCisco-Li_54:77:b3 ARP 42 who has 192.168.1.17%
2 0.000786 i i 7 3 Eli

_93:fb:09 ARP 60 192.168.1.1 is at 68:

_{ol =l

5 3.990854 192, NB SYNC. XM
6 4.740046 192. File NB SYNC. XM
7 3.490230 192, Mame: C:\Users\user\Desktop\AWE_VIDEQ STREAMING\capture packetrip.pcap NB SYNC. XM
8 B.983743 (Cisc Length: 40766723 bytes 168.1.10C
9 8.983769 ETit Format: \Wireshark/tcpdumpl... - libpcap D0 is at ¢
10 17.846812 192. Encapsulation: Ethernet TP/1.1
11 17.847544 1092, Packet size Imit: 65535 bytes rP/1.1
12 17.849493 192, TP/1.1
13 17.849495 192. Time TP/1.1
14 17,850223 192.  Firstpacket: 2012-01-30 16:25:16 rP/1.1
15 17.850954 192. Last packet: 2012-01-30 16:30:52 re/i.1
16 17.851839 102, Elapsed: 00:05:35 rP/1.1
17 17.852714 192, rP/1.1
18 17.853535 192. capture rp/1.1
19 17.854683 192. Interface: Realtek PCle GBE Family Controller re/1.1
20 17.855327 192.  Droppedpackets: unknown rP/1.1
21 22.039874 192. Capture filter: none : commlim
22 22.039950 Elit 168.1.101
23 22.040674 DTS pisplay n
“_I Display filter: none
# Frame 29: 1370 byte: Ignored packets: 0
e : Al :87:fc:
et gol [ B || e | 50 Gozes
@ User Datagram Protoe Fadets 29654 23654 0
# Real-Time Transport Between first and last packet 335,495 sec
[ ISO/IEC 13818-1 PID-  aug, packetsfsec 88,380
g ;:gﬁii ﬁgi:; :;g; Avg, packet size 1358, 745 bytes
@ TS0/TEC 13818-1 prp- Bvtes 40282235
Eeesaaaan s nsan N Avg, bytesfsec 120097,948
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