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{
"type": "object"™,
"properties™: {

l!id" : {
"type" : "string",
"description” : "Unique identifier of the session. Can be the IP address

of device, followed by a unique session identifier in the device."

}
"reprBandwidths":

"type": "array",
"description": "List of needed bandwidth for awvailable representations for
current play time. Ordered by increasing walues.",
"items":
"type": "integer",
"description": "The (@bandwidth attribute of one representation (information

retrieved from MPD) . Note that the client may also add some extra bandwidth margin
to better accomodate with future fluctuations."
}

}I’

"segmentDuration™: {
[0117] "type": "integer",
"description": "The duration of currently loading segment(s), in milliseconds

(information retrieved from MPD) ."
}i’
"preferredClientBandwidth": {
nErpels MiABegeREt,
"description": "The @bandwidth for the representation the client would try to
request if playing alone (information retrieved from MPD).",
}I’
"servicePriority":
"type": "integer",
"description": "This represents the priority of a streaming session. Allocation
of bandwidth is given first to higher priority services.",
"minimum": 1,
"maximum": 4
}
"preferredBandwidthDistributionScheme":
"type": "integer",
"description": "This represents the preferred bandwidth distribution algorithm
for a DASH client.",
}

I
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[0138] // DASH & i

on_reception (sessionDescription)
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[0139]

if sessionDescription.id not in all sessions
then

/o ERETERELATNE

send param(all sessions[my session_id])

fFOESTRER, TR I

session_start times([sessionDescription.id] = now()
end if
/TSR R FERER
all sessions[sessiconDescription.id] = sessionDescription

}

J/ EREFERNSEESNER, BTRENER
/B
select representation ()

{
/R BATEEREE P i B Y —

chosen representation = compute representation with normal algorithm()
all sessions[my session_id].preferredClientBandwidth =
chosen representation.get bandwidth()
if something changed in my session{()
then
send param(all sessions[my session id])
end if

/R 2 OBEATEMEELSY
remaining bw = linkCapacity
for p in 4..1 // GAMEFELAS
do
session list = get sessions_with priority(p)
session_list.reverse sort according to start times()
count = session_list.length
for session in session list
do
allocated = session.preferredClientBandwidth
i = session.reprBandwidths.index of (allocated)
£ FRFF B R R
while allocated > remaining bw / count and i > @
do
i-=1
allocated = session.reprBandwidths[i]
end while
if allocated > remaining bw
then
/4 EE SRR T ] R
session.allocated index = -1
else
remaining bw —-= allocated
session.allocated index = i
end if
count -= 1
end for
// BEEMEIL RS p MG =iE Sl Pt s
/R IR TR B e RS R A LR R
/1 RS o FIE P i B3R .
session list.sort according to start times() // F Tl EW 25
improvement made = True
while improvement made and remaining bw > 0
do
improvement made = False
for session in session list

do
if session.allocated index < session.reprBandwidths.length - 1
/AR ER
then
next bitrate = session.reprBandwidths[session.allocated index + 1]
if session.allocated index == -1
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then
current bitrate = 0
else
current bitrate =session.reprBandwidths[session.allocated index]
end if
if (next bitrate - current bitrate) < remaining bw
then // ESIGAILLEEE— S %
session.allocated index += 1
remaining bw -= next bitrate - current bitrate
[0140] improvement made = True
end if
end if
end for
end while
end for
return get representation for level (all sessions[my session id].allocated index)

1
I

[0141]  3R2. 4 5 7 oA LA 3R 2 IZ 4R

[0142]  HRHEA AW LR , £E MR SR o5 A 4™ 1 55— 58 0 R SR B AEAE G
BH SE MR 55 1 S A b 1) B R e 2 T B Bt R e T RE PR RO B (5 R R TR X 2%
AR TR 1 A B 7 A A A 5 38 R A AR I B — % P i B AR RO T A BRI
) BHE 2 1 ) B KT 5 7 9 o B KT 5 17 98 -5 B 2 1 O A0 P32 R AN T A 1) P9 2 )
i 7 1) B o o R 7 T 7 PR 98 AR I, e/ T B35 1T s 98 2 9L

[0143]  AXAE D22 AT T A B MR Je 2 W i 73 BE 22 Jim i 98 70 e AR BB T — SR A Y
AT TEI , B A BARYE e P Bt 2 T ) 2 7 dim v #d mT AR 98 o DAUARTR] A O 3, n R A
A AR TR B v D0 S 8 ) HUHE 2 T B 2% P i e e 2 e B SRR e 98 22 I e v DL e IR 55
o s A AE S S, TSR )32 (14 8 7 i A O AT RESRMAC 1) 3 L Bl 2 Ul ) e oKy 9 22
R (B 90 R N — RUIK & P i BUE)

[0144] XA A D0 R AE T, B 7 B B0 &% 1) e et DI S8 AR 2 1R I AR 28 A2 S B SE IR 55
I BE Al A5 2185 K AT RE R o £E B0 2 W6 IV 98 B 45 AT Ja PRAT Y 98 70 Be 1 R A e 1
S W HHE 2 U B BEo% BE BN AL G G 55 % 7 iR AR S A A 7 e i 9
[0145]  R3 fEoR 1 AR 7 b B A5 AL AT D 58— 98 o BC AR XK 22 BB 1 o

// DASH % ¥
on_reception(sessionDescription)
{
if sessionDescription.id not in all sessions
then
[0146] /1 BREFEAERNTE B
send param{all sessions[my session id])
/7 BRERBN, TR LGN
session start times([sessionDescription.id] = now(}
end if

[/ Tt EE BT RER
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all sessions[sessionDescription.id] = sessicnDescription

}

/7 GERSE RS E S SRR,
/1 W RS P
select representation ()
{
/R BATHEERGE P, AR —F
chosen representation = compute representation with normal algorithm({)
all sessions[my session_id].preferredClientBandwidth =
chosen_representation.get bandwidth ()
if something changed in my session{)
then
send param{all sessions([my session id])
end if

/BB 2 mECRRME P R ME O R, IBE IR P T
remaining bw = linkCapacity
for v in 4..1 // UBEFTEARSIL S LIEFR
do
session list = get sessions with priority(p)
session list.sort according to start times()
for session in session list
do
if remaining bw > session.preferredClientBandwidth
then // {RWIWEHTERARFG
session.allocated index =
session.reprBandwidths.index of (session.preferredClientBandwidth)
/7 PR R R
remaining bw -= session.preferredClientBandwidth
else
session.allocated index= -1 // R R TR R .
end if
[0147] end for
end for
/f RS L, EEESMWENENT, FESIEEH
/R HERERE, DEaheRRESIG TG
/0 FEE U AR s i B R A
[ T CERW RV T, HaRFsFRERegais ik
// ME RS g P iR e i) .

/B3 ARG RRRT S (BRI EHER) . RIS P it
improvement made = True
while remaining bw > 0 and improvement made do
improvement made = False
for p in 4..1 // DEFERELAER L1EFF
do
session list = get sessions with priority(p)
session list.sort Ecco:ding_to start times ()
for session in session list a
do
i = session.allocated index
if i < session.reprBandwidths.length - 1 // M&REK
bw_upgrade = session.reprBandwidths[i+1l]- session.reprBandwidths[i]
if remaining bw > bw upgrade then // B Rk
/) BEEBEITARRTD

Improvement made = True
session.allocated index += 1
remaining bw —-= bw_upgrade
end if
end if
end for
end for
end while

return get_representation_for level (all_sessions[my session_id].allocated_index)

H
[0148] 3. 75 5 7p B A Q2 A i 2 32 A
(01491 AR FGA K WY AT SE AT, £E REFR O “A 95 BEAS N7 I 58 = 98 0 R AR T TR )
S B2 ) i A it 2 TR BRI 5T AE A R B I SR I AR AF R L IR A4S EAT R I A B R IE

18
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AT T2 20 B e AT e/ i i i 98 2 » RIS AR EE A 3R 15 2 /Ny 0 (0 s A X
IS (R B8 o U SR AL W8 1A 7 58 AT Bl 55 2 i 64 FX) BT A 2 1 DE e AR B R 55
PLAE D s AR REAT YL Sett , SR A A6 BAT MR Se 2055 G 1) 2 ) o 2 [ £ 5 B3 5B iR 55
PRI it SRR E

(01501 K5, 2T AR 55 DL S AN 56 213 S ik 55 2 (O T AR AR 2T 2 K AR 1E ) 1a)) , 2
7 B A BB U T 23 R AT AT R AR B A A e DR e ) B i AT LR A T A
B A A 1) B /Nt B8 N BB I R RO

[0151] X R 20 s AL T AR A 5 7 i AT A2 06 (R 417 B8 K 2% AR 1, P &5 ) o e
38 AT H A P 1 — AN o AR AR MBI 98 W] T T s I S8 R 552 7 i vl RE A AL
RIBAT L fir /N 58 R SR PR A R 1 R

[0152]  RArp Jo 1 L% i e 4 AL FAAT B 28 =15 9 70 B AR S ) 38 s 1

// DASH %%
on_reception(sessionDescription)
{
if sessionDescription.id not in all sessions
then
/7 BREFEAERNE B
send param{all sessions[my session_ id])

/) EBETERFE, EEEITER ]

session_start times[sessionDescription.id] = now()
end if
// store session information for future use
all sessions([sessionDescription.id] = sessionDescription

}

// BEEETNSEEBHER,

/1 RTFRA RN 5

select representation ()

[0153] {
/1 BB BATRIERRE P im R e —
chosen representation = compute representation with normal algorithm()
all sessions[my session id].preferredClientBandwidth =
chosen_ representation.get bandwidth()
if something changed in my session{()
then
send param{all sessions[my session_id])

end if

/] B2 MEREENE P mRftRNTE, U
/] BRILEHRE P ITE.

remaining bw = linkCapacity
for p in 4..1 // PAMEFFERSILES LEH
do
session list = get sessions with priority(p)

session_list.sort_according to start times()
for session in session list

19
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[0154]

[0155]
[0156]

do
if remaining bw > session.reprBandwidths[0] then

session.allocated index = 0 // PHERRES —Fxr

/1 (BN
remaining bw -= session.reprBandwidths[0]
else
session. allocated index = -1 // WHET
end if
end for
end for

/1 ERA L, EREBNHFREOENFT, ExiEoN
/4 rRHEERANTE, AR SUR S IET I

// FHUBMEER ST MRS ET.

/) ERBWEABEHEILT, BERFEBEARLEHEIE (LK
/1 AR RS LS b I R )

/7 W3 AR RS (BRI AR . IRmE I E i T

improvement made = True
while remaining bw > 0 and improvement made do
improvement made = False
for p in 4..1 // CAREFERSLELE FIEE
do
session_list = get sessions_with priority(p)

session list.sort according to start times()
for session in session list
do
i = session.allocated_ index
if i < session.reprBandwidths.length - 1 // M&EK
bw upgrade = session.reprBandwidths[i+1]- session.reprBandwidths[i]
if remaining bw > bw upgrade then // G I Tk
// EEHETTARRG

Improvement made = True
session.allocated index += 1
remaining bw -= bw upgrade
end if
end 1if
end for
end for
end while

return get representation for level(all sessions[my session id].allocated index)
}

Ry 98 o BRI 1 FR S s (12 4

FITAS 7 7 i e 26 308 SR L At 2 7 0 8 9% 5% T LA 8 98 0 R 7 5 o AR LI i 98 73

H I T LA AE B P i 1 24 ) O 28N A 2 7 i B8 AR S A5 B R

[0157]
[0158]
[0159]
[0160]
IR
[0161]
[0162]
[0163]
C2:
[0164]
[0165]

FESCLEAE LT , 224 98 70 R SFA IR e 2 18] W] REAFAE PP R

X AT LABLAS [ ) 7 ORI, 1 4 -

vk =tk EUSSIE PRSIV 2 € =Nk 0w & T AT

o BT % 7 i B T H 98 0 R 5 SN IE AL A BRI BRI SE i — A

o LA — LA MG B B R 98 20 K ik
FEAE LA R 75 81 7 1 B = AN [R] A9 17 58 20 s
U ERBATTH5 R FA A 76 LA i 1 1) BILRS 21K (1 808 2 15 1 PN 2 7 i B %% C LA

B P CIE R P C22 A 1% T H A S 1h i B B R
FRC1.2=10Mbit/s
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[0166] FKIRC1.1=8Mbit/s

[0167]  FEIRC1.0=4Mbit/s

[0168] service priority=Premium ({I)5)

[0169] & F'uiC2:

[0170] KIRC2.1=6Mbit/s

[0171]  FEIRC2.0=2Mbit/s

[0172] service priority=Premium ({IJ5)

[0173] i FH = FpAS[R) (19 77 58 40 FCABE =X, FE R 28N B A 14AMb it/ s ) AT F A 56 5 5
RGN

[0174] o« BixQ1-~P 3L PrE HdE i B mm /e g, B bA 14Mbi t/ s B °] FH AT 58 4]
GRTECLANC2IN PN B 2 1 2 (B~ F 35 3 i , RPN TMbit/s .

[0175]  FF % FimCl, /N T 3045 T 7TMbi t /s i B KT 55 B RS2 5 R IR C1 . R R B
AMbit/s, RIEE P umClAI G4 43 FlAMbi t/ s B 7 5 .

[0176]  XFF % FimC2, /N T 345 T TMbi t /s i f KT 55 BoR S 5 R I8 C2 . 1A R B )
6Mbit/s, Rl P umCLAT a4 43 Bie6Mbi t /s H iy B, X B T Hg A B R ow .

(01771 AMbit/sHy Al T 98 F R X 98 B Za % P CL, RN P imCLAE R F imC2 2 | K
EHAT BVH B XA B4 2 7 umC L) HY 95 5E % 39 N 21 5 B8 4 (1) BT R /s CL . LAHXS B
8Mbit/s.

[0178] @z, A] Ay vE 0ok -

[0179] % FuiCl=>C1.1 (8Mbit/s) ;% F¥iC2=>C2.1 (6Mbit/s) ; IR % =0Mbit/s;
WA B TR T8 70 Be 2 BN 26 S35 AR 2 T B A i NN I 285 1) At 25 2 i 1% o
[0180] o ABE2-FRMEE 7 FH A

[0181] % FumCl 4 Bl 1OMbit/ s, 5 H T Hfpe  Fi 8 R nCL . 21 e KAt T B SR AT,
RN Se K IEAE B VH R AMbit/sH AT SE A R L Bz 2 P C20 /N T8 AE T-AMbi t /s
7 TR 2 502 OB UK BT E R s AN M) 2Mbit/ s

[0182] &z, A A FE B 43 Boin F

[0183] % FiCl=>C1.2; % FiiC2=">C2.0; T4 H5 55 = 2Mbi t/s  MREIEATAR 77 57 4 e A
B IR s 2 1 F AR 1], B R 171 08 7 e 2 FL At 25 7 o 1 5 R AR S 0 55 9 B4
21

[0184]  « BIF3-MESBEAN:

[0185] /)WL d A% i CLANC2 ) B (I 35 B3R, 40 W A 4Mbit/s (C1.0) A1 2Mbit/s
(C2.0) , 7 T 8Mbit/s TR UL , 15 PN B4 2 18 R % 18 ok G o) 447 56 43 I (% 7 3mCl
FJC1.1 (8Mit/s) , LK C2.1 (6Mbit/s)) #HE 2 I 1Y i R w o

[0186] &z, AT FF FE () 43 BL i T

[0187] 2 FuCl=>C1.1; % ' iC2=>C2.1; & % =0Mbit/s

[0188]  4nSAR e 4t Xt B A DL T Wl B9 80 206, 28 =% P i NN X 48

[0189] % FiiC3:

[0190]  FEIRC3.2=5Mbit/s

[0191]  FEIRC3.1=3Mbit/s

b

=

21
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[0192]  FI/RC3.0=2Mbit/s
[0193] service priority=Premium ({I)5)

[0194] {5 F = FhASIR) R 5 9 40 FC AR 2, B AT 14Mbi t/sFREVHT B8, 5 5 IO 0 AR AR -

[0195] o« i1 -"Fayydt =,

[0196] P& EdE ik B Bt ook, FrLL 14Mbi t/s 5 ] FHAE SEMIAE4ECL . C2FIC3 ) =
AR A3 40, RIAEN4 . 66Mbit/s.

[0197] % FCl A e 20 FicdMbit/s (R45C1.0) , BRNX B B A /N T4.66Mbit/s 55
[y — RN

[0198] %% FruC2[R ik 20 Ao eMbit/s (IR45C2.0) , BRINIX & B A /N T4.66Mbit/s A5 5
[y — RN

[0199] % PuC3PR bk M L aMbit/s (RZSC3.1) , AR 2 B A /N T4.66Mbit/s [ 5
[ ERIN

[0200]  SMbi t/sH7T T8 4% o 19 S 7E WX 4% L1 % P i C LT 2 ) 3 Sl B 45 1 S Aty 4 40 i
AMbit/sHIFI R B8, O P imClE ek is T H AR 2 1GE B B R e B g
5 B 8Mbi t/ s MU RICL . 1587 6

[0201] Gz, m] F 58 43 Be i R

[0202] % P1CI=>C1.1 (8Mbit/s) ;& J1C2=>C2.0 (2Mbit/s) ; % S C3=>C3.1
(3Mbit/s) ;s P45 %6 = 1Mbit/s

[0203] o #ER2- KM 5 A

[0204] & P umCLpE /3 FC10Mbit/s, 5 F T H e B E R RCL . 20 SR 56 LR A XS B,
R BB S R IEAS B VH B AMbi t/ s T 55 ol s DAAE R P ¢ C2RIC3 | i dis 2 1t 2 [\) 3t
K U A C2I B R 2 E B A B 02,0 BRI 2Mbi t/ s B L T 2% P i 15 46 C3
WA BCF TC2. 0 R 2Mbi t/ s 56

[0205] Gz, m] F 5E A 4 BR R

[0206] % J3iCl=>C1.2; % JiiC2=">C2.0; % S 5iC3=>C3.0;

[0207] R T =0Mbit/s

[0208]  « BIF3- M5B

[0209] )P AFAN%5 P uiC L C2 FHC3 Y e AT Wi 223K, 43l 9 4Mbit/s (C1.0) « 2Mbit/s
(C2.0) F12Mbit/s (C3.0) , B N6Mbit/sIrIFIA % , 435 P i 5 4 CLANC3 1 £ 85 2 16 g
i 38 1 BN A A S 20 (% S ERCLICL. 1T (8Mbit/s) , L A% i 4 C3[IC3 . 1 (3Mbit/
s)) BEFE T B 4 1) i RN

[0210] & P 1CI=>C1.1 (8Mbit/s) ; & J13C2=>C2.0 (2Mbit/s) ; % S ¥ C3=>C3.1
(3Mbit/s)

[0211]  FRH T =1Mbit/s

[0212]  7EDIRS330H, 441 B 43 BL2h B 21 , (45 Be 8 71 2D IR S 340 IS A7 40 2= 1
[0213] A BRI SRt ER AL | — PRV AL, FL AoV X 26 B i ADASHES P iy 2 51
B TR T N 2 b AR 7 P REE Bk BT AR AT I RO 20 2 AR Y Y A
FEER  LLIX Pl 7 20, mr DASE I BT FH I 4% 77 6 10 B8 P IR e 22 A 7595 7 o e 8 A LU 72 24T
TE AR [F) X 28 77 b — L G <P A I 00 T B8 4 R IR 45 A 3R 2 o ] DA AE BRIDRE & AR B 508 2 5 4R

=
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TN AR A B B St A5 5 [ B 0 2 Ul I AR AT 451 s A5 2 0 2% o ) T ) At 1T
RN B 219 25 FP I LR AEREAT IR AN 2> T 5 SR, 17 5 RE 6 48 S0 70 o 45 IR AE BT IO At

E

[0214]  BARC AL L SR 2 Lt B IR 7 A KW B AR B AN IR T 2 S i

11, 7 B AU EARN 531110 5 1B HOR A2 B 1), F AR RV A

[0215] it B /R 242 5¢ TMPEG - DASHIH IR 1 B3R 7= 9], LR R BR A 1) A2 , A% W AT B .

EENERENSBEINA RS TR %6/l = EZ ST

[0216]  #EZ25 F IR Ui W R SE MBI , VF 2 53 SMIAE SO AR RURE X T AR N g 7R
B 2 AR Ul A St O LA 10 75 3085 IF AN B AERR )4 B 1) 9 B, A % W )

B 5 Hh1 T BRSSO 2 5K i R o 2R 3t 23 2 K 1 B0 T 5 oK B AN 5] S i 491 18 A ) R Ak ] LA L

#e.
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