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301 Acquire the total number of hardware cores Y of a base station and the
number of cells N that need to be supported by the base station
Determine, according to a relationship between the number of cells N that
need to be supported by the base station and the total number of hardware
cores Y of the base station, a number of hardware cores M1 for processing
cell MAC layer scheduling

Determine, according to the total number of hardware cores Y of the base
station and the number of hardware cores M1 for processing the cell MAC
layer scheduling, a number of hardware cores M2 for processing user data,
wherein M1 + M2<Y
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(57) Abstract: The present invention discloses a data processing
method and apparatus for an air interface protocol data plane. The
method comprises: acquiring the total number of hardware cores
Y of a base station and the number of cells N that need to be sup-
ported by the base station; determining, according to a relationship
between the number of cells N that need to be supported by the
base station and the total number of hardware cores Y of the base
station, a number of hardware cores M1 for processing cell MAC
layer scheduling; and determining, according to the total number of
hardware cores Y of the base station and the number of hardware
cores M1 for processing the cell MAC layer scheduling, a number
of hardware cores M2 for processing user data, wherein M1 + M2 <
Y. The total number of hardware cores are appropriately allocated,
and are specifically divided into M1 hardware cores for processing
cell MAC layer scheduling, and M2 hardware cores for process-
ing user data. Classification and parallel processing of a multi-core
processor is utilized to achieve the purposes of a high throughput,
multiple cells, and multiple users on an LTE air interface protocol
stack data plane.
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—F AR TR IE A IR AL T R AR E

AP FEZRAEWTHFOOAIOERZYTYEEHE. RiF 54
201710044159.7. & B0 % AR A “—Fr AL = 0 W 3035 @ 09 SRAB AL 22 5 R AR
By EE A PFGR AR, AR RET| EAsEREIFT,

FAAR X
K& B35 B LTE ( Long Term Evolution, KA 3t ) SARAR, LHEP A
"ﬂzﬁ'ﬁ_J— 2 B B R o 69 23R AL 3 /i‘gx ",

HZHEAR

LTE %A SR BEHHFERRZ —, E—FEABDSRF A
B ot R RE AR, RERBETT A ZAWE: HEE L. #4454
BB L2 Fa & E L3, B 1T,

LTE L4813 2 0 WX 69335 & L2 .45 PDCP(Packet Data Convergence
Protocol, 42B4 4L )& . RLC(Radio Link Control, 7 £k 448442 %) #0)
E#F+ MAC(Media Access Control, BEAREEANIE 4] 11X) & . PDCP & i 7 83 K
HEYE MRS . TR Y . Ao E /% . PDCP SN ( Serial Number, &%)
. BAEER. MBHBEEBFE T X FF AR, RLC HE R 5T
TM(Transparent Mode, &4 X). UM(Unacknowledged Mode, FF#iAREX)
F2 AM(Acknowledged Mode, AR R) AR X EIE 64, FAB69 55K,
WIE, L. F 4 A ARQ(Automatic Repeat Request, B 3 &4 K)F 6k,
MAC il & R wiZ 38 S s, THEEE 8 A 5% . HARQ
(Hybrid Automatic Repeat Request, ®4& A EHiERK). Sh&HEE. F#H L5
B Fofk e Kt 5 2h B

EIA ) LTE = 1 s s e mAE L AL T, T FAT8REE 4,
PDCP #fk A £ & 69445 .38 4o PDCP K 3/43 & BAT KR 45 FFhn % e K £ 4
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RLC; RLC #t:k & PDCP #7258 353% %) B IR 5448 2 UARYE MAC E 49
A KRBT BIA. HAL I A 49 RLC k3015 &, HARL
KA I B IR 20, R MAC B¥k A RRFEZ 4158 L eg3dr 2 A
BMb iz, A MAMEILT—AE 4 TB (Transport Block, 4#r3k) R~
Fafb A X, WA EE. WA, WA MAC K343 &A= MAC #4113 &
7%, MAC PDU ( Protocol Data Unit, W-XZ3E4T) 6934E, & MAC &
HET MG TB AR RE, 2320 LKL IES| 4%,

FEIA 69 LTE 2 9 Pl 693035 @ IR L AAR ¥, s T EA780EtE4a,
MAC B4 _EAT4 03] 694038 147 MAC k3%, AR, B MG 435
& %3] RLC, R84485 A G 8 MAC #4412 8 & %3] MAC ##/%; RLC #f
BB S IE AT 5 RLC k3%, ©40)5 £ %3] PDCP; PDCP 3303 69 4
WEHATHE R . BBK/EY% . A% PDCP k3, REHHFEaxFERI LA,

EFBEWILT, LTE B4k F LATT 5 S0Mbps, FATT &
100Mbps, ZEHRBFEESFILT, & F F ARG RS BIEA T RATEHIG Ao,
Bl BT LA A7 i st ik & & B3 i, RRASEZ A P REMFIARSG. A
7, I HARE 2G A2 3G E 2 XA B RMA T IR S BRI LER
LR E A R RAR R S RAR AT R, AL LTE Gk R eg i fe a9 2K,

b PR, A NZE DX EIBERRM L EHLGEL, PR, %
B P44 LTE AsEiX &4 &% K.

B A

AE PR —FA S E O PRI DG HIBE LT ERRE, NGk
RAAHAF TP B REMAEHLSEE. 20K, 2H P4 LIE
AR SEIR &R F R ey 1AL,

F—Fr @, ALY FARBIRME AT E O PSR d e BRI Tk,
L35

R SE G BAF AL G A Y Ao PT iR R b T B 09N E N;
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WRABEPTIEASEE Z L H D REE N AR A aEEHR Y 69X
%, A TRE) R MAC &R BRI MI;

ARAEPT AR sh R MFAZ BB Y APl A T2 RK7 19 42 4] MAC
BB B R A A7 B ML, # R T AL R PR AR AR S M2, B, ML+ M2
<Y,

BAEM, ARABPTIEASEE B X0 REE N Fprid Asheg s A S 40
Y t9k A, AR TRAENR MAC BRE QB ML, &%

HBABEFA D R & — A3 AT R MAC BB, AR & —A
REAFAZAL B P RAE RN, HE Y RERTH T 2N;

A Y 22N B, #HE R TAENR MAC BREGRAZI ML A N, #
TR T AR PR R AL M2=Y-N.

BAEW, Pridoy ikif 644

2 Y <2N B, ARIE—AILNR MAC B E 651445 0k B A R R4
e RN, AR TAENR MAC BRI ML, ML AR DT N2
QRS AR R TR P AR G R M2=Y-M1,

BAEHL, PTR# e f) TR PR GEAZE M2 25, L%

AT TR K sE W N R 60 ROR LR AR A Fa ) PRI R AR A

¥ REEEAZAHF LA K MAC BRE6 ML A4 E, KA
P B AR RAZIE LI PR 69 M2 AN EARAZ B

TR AL 22 ) P AR 69 AR AR 69 AT R BRI AR P AR RAR B ) P
a3 E .

BAEHL, PTRARIEALZE R P AR 69 A AL 64 T AT R B NPT A A P 23R
SAZME R Py E, O

HBAEFEAF P BRI RARAIC KNG P, W CENGA PRV
F P A RARLAANE AFT N P &G R P R IELRAR A,

HABBA R P AR RAZ L TR B KN 49 BT B A2 4269 CPU £ 3 %
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Fr, HRK CPUF# AT 5R ) CPU ¥ fi 72 2R T BME, NI&ATE
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F g, AK Y FEAG LR —Fr AT R O BRI & e SR AL R
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F—hE R A TARBATEESET B HF K E N Fpridhsbeg
AR Y XA, 2R TAE R MAC &R Z G4 ML,

F R R TAREPTEASEG R SR Y AT AR AR
BEART 19 45 4] MAC EB 69 AE 4248 ML, #45E TR IE R P 33509 A 44 4%
H M2, H9, MI+M2<Y.

BAEsh, F—HEga, BT

HBABEFA D R & — A3 AT R MAC BB, AR & —A
PGSR P ARG RN, AT Y TR TH T 2N;

£ Y 22N B, #E A TAE )R MAC BiREGREMFZHE ML H N; %
T U T AR PR GG AR AL M2=Y-N,

BAxdh, PTA%—HZ LALLM T:

2 Y <2N B, ARIE—AILNR MAC B E 651445 0k B A R R4
G RN, AR TR MAC EBRE ORI ML, ML AT N2
W EERG B R R R R TR P AR R A M2=Y-M1.

BAEH,, PTREEXOFFERELT, AT:

AT TR K sE W N R 60 ROR LR AR A Fa ) PRI R AR A
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¥ RAE EAZE I E AL R MAC BB 6 ML A4 L, A
PR RAR I E AT P AR 69 M2 A4 B

ARAE AL TR R P AR GG AR AZ 60 R AT IR NPT IR R P B R AR ) P
a3 E .

BAEN, PTAGRERET, TR T:

HBAEFEAF P BRI RARAIC KNG P, W CENGA PRV
F P A RARLAANE AFT N P &G R P R IELRAR A,

A,

HABBA R P AR RAZ L TR B KN 49 BT B A2 4269 CPU £ 3 %
B, 4% CPU 34 A7 S 49 AR A L 30 B 09 R P 4038 RAZAAE A #F AR P
69 P A IR AR

A,

HABBA R P AR RAZ L TR B KN 49 BT B A2 4269 CPU £ 3 %
T, Z# K CPU F ¥ 7 #1 5 &> CPU F#) 5 fr 2 £ #3888 BIME, NPTk
R K CPU “F ¥ f 7 69 8 4% 30 F 69 ) P 3548 RAZ L0649 7] PR % Z Pk 0N
CPU P34 R 4 49 AR AZ L 30 B 09 ) P 4 ¥E A2 40,

HZ5dE, RPHFERGERET AL, 64 2V AAEE,
MR BAG Pk 2 — AL BB FHE; P, Pk 6B
HAWATEE Y — AL BHAT RS, TR L E ) — AL R
AT, DAEFTIE E ) — AR B A AT A P 3 F e 69 4T3 = 1 i I &
G ERAB R Tk,

A LA GIEARAE T —FPAE 5 K Wit AN, PR AR B Kbkt
FAUT i3 kAR AFAEAT AT AT A, PR FAUT AT A R 1%
It At B ALHHAT A W 3 5246 0] 69 413 2 0 WX 48 i 69 BB AL 28 77 i3

AW EARGIERGET — it FAAR S Fob, Fridit FAAR 5 & oh 45
AR AR A BAVCT R AR Ly A s, BTR T AV R

T EAT PATIR A, S AT FAUT PAT IR BT FAAT R, AR P
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AT A F 3 536 45) 69 4T3 2 0 Wi 38 & a9 BB 2L 28 7 ik

KK R AP FAE—F 4T3 E O Wi IE B IE L B 5 R EE, K
BRASE AL S Y Ao TR b E 2 L F 0 D R F Ny ARBATEESETF
ZRFNPERENRITAASEOEMABER Y 09X F, HEA TRENR
MAC BB RAFAZ S ML, AREPT AR SE 9B AZ B4 Y o Pt ) T4 32
N RIEAR B 35 6) MAC B 6L AZ S ML, #5E F) T AL 38 ) P 3535 69 AL
A M2, EF, M+ M2<Y, @it 476 o0, By
AR R MAC BRI A%, 8EH ML vABKLFE R P 438 69 A8 4%,
HEH M2 AR S AZATE B o K FHATA B A B LTE = 2 Wil R348 @ &
Bek. 3R, 2R PAEH,

it P 59

AT EIEREWINARAR N ERB T GEARTE, FTEFEapbidd
i E B R ey B AR B A, /5 Uik, T @8R e B ARL
BF) 4 — e SR, AT ARG S B HEAAT R, ERTHAEMR TS
BUATIR T, BT AARIE X 26 T ) SRAF A 6y P

B 1 4 A% B8R EA4RA4EE LTE L &KBAZ 5 2 Wil 6 4038 @ ;

B 2 4 A& B B4R 69 —FF LTE = 2 Wil 9 235 @ R R M= F B

B 3 A AKRK I EA AL — P42t 2 1 PhlEIE @ e B AL R
FrER;

B 4 A KK FAG| A — P42 2 1 Pl IR @ e B AL R R
ASK

B 5 A ARL I FEAEG R — A4S 2 O a3t @ ey BB L R B 4
7 E A

B 6 A AT E PR —Fr b M FER.
FLAR 5K 5677

HTAERLPOB G, BRFEFRE T InERE, TEOREEHETK
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KRt —F it tmdgik, R, P48 69 SR ARR B —3 0 546
B, R EHA ., KT ARLAF LIRS, AAUREBRARAARL £
B i 7 B RTAR T BT RAF 69 BT R 28 SR, AR B T AR AR 4
L,

AL P F A P8 IR SERP N A BB Fhsh, ARK L E3Ee—FH X,
BE—THALLEERY, AdHHBE MY, SHFHa L5
AT G H AR LELIER S,

T & 5t AK B8R S Ae ) 648 K KR AT,
HmRmJHD@m}mﬂmMMmmPmmiﬁ%ﬁ%ﬁkﬁﬁﬁ
. FRKE%E. & PDCP k32 &, ©) LB (ML E) AAEIHMBELE

B

N

oy
[
o

PDCP_DL THD ( PDCP Down Link Thread, PDCP FAT& 3 &42): R
MmE. KAEYE. ¥ PDCP k32 8. £REF. @ TF & (RLC) # X 44%
&5 Th ik

RLC_UL THD (RLC Up Link Thread, RLC EATX 3242 ): 7 5t KFK,
TH. EHA. 47 ARQ. & RLC k313 &5 4k

RLC_DL THD ( RLC Down Link Thread, RLC FATA &A% ): 71t oK.
A, T8, F4T ARQ. ¥4e RLC k312 &5 48

MAC_UL THD (MAC Up Link Thread, MAC EATR LA ): #i T4454%
B E B SRR A R BB 45 . & MAC k312 65 T4k

MAC_DL THD ( MAC Down Link Thread, MAC FATRAZE&A2 ): #i 7wH
GARATE A BAR AR B, A, A MAC k313 &F ke

MAC_SCH_UL THD ( MAC Schedule Up Link Thread, MAC /% _E474
WEAR): AT LT MACHE. LAERAF I

MAC_SCH_DL THD ( MAC Schedule Down Link Thread, MAC #&E F 47
A EEAZ ) R T/ MAC A, TAERF A

A K BR E A PR P IR KA @35 PDCP LATA ® &4 PDCP_UL
7



WO 2018/133625 PCT/CN2017/118081
THD.PDCP TF 474 32 4542 PDCP_DL THD.RLC 474 ¥ £42 RLC_UL THD.

RLC FAT4 2 442 RLC_DL THD. MAC 4743 442 MAC_UL THD. MAC
TFATA B ZA MAC_DL THD, ) RKiAZ &4 0.3 L4T MAC B 442
MAC_SCH_UL THD %A F 47 MAC 8 % 442 MAC_SCH_DL THD.

KA R F B RAE AT 0 P AR @ A RABE L 5 AR BT
P mARAFRAMy, B 2 BT AR AR T —AF LTE 2 1t 69 238 & 4044
RMTFEE, LFEGTHAANZEEA S1+S2, — M AEALE L A24,
SIASWAZ A TR STAA P 2344240, S2 AAWAZH FAZE S2 AN R
SgARg., BERRARABRALERFRBEEEASE, AR ZHRAEES
BT B IR B R K AZLRIA B % X LTE 2 2 WU dE & &5+, %)
R. Z2HAFe98 4,

A A A —F AT E O WA B SISk, WA 3 BT
T, AR FEHA R — P AT 2 0 USRI @ 6 BRI
ZH, @i

I 301: RRASERIZER Y FEEE B XL H I RHKEN.

R, EHASENARRNZNGRE, FRRFZER Y. &imikst
EH PR, FEDREEN.

IR 302: ARIEHASEE B X IF N REE N AL ER Y 69X
%, HEATRENR MAC BB SR AZ 5 MI;

BB 303: ARAERSEGRAAR G Y Ao TAE R MAC BB 695 14
A ML, R TR PG AZH M2, £ F, M+ M2<Y,

EARH, FH 302 F, RFEHADR SR =R AT R MAC EH
B, ABRBA DR &R —AREAAZ R PRI RN, AT Y RERTH
F 2N, sbif, AT S R BHH, b5 EEAN D RIFAALERERIR
RN RGH PRE, —ADREE AP RIEEARE R A P2
¥ .

FEY>2N B, BB TRE )R MAC BB EQRAAZI ML H N, #
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TR T AR PR R AL M2=Y-N.

seit, DROAEARAEAE RS A N A, R AT A T AR
B P E#AE, §T Y-N>N, FFRAFEAEERTREFTIREK, B Rl
BT AR A THRER P HBEEE, ERFEATTUBRL—NIRE
VECE—AN R PRI RAR R AL P AR,

Bldm, FsEeyREAZ $ 4k Y=8, Aske) R4 E N=3, &1 F Y>2N, |
B TA R MAC R AZ S ML=3, F TR P 3456 B3
M2=5, BpNROfE&RAZAEE S A 3 AL, B 5 AR TRAEA
PR L9, SARMRRRTEHRKRA,LET P HFEEEA, TURE
FELFFORA P TR EE, Rikey, —ANDREVRE AR
SL B P AR AR

2 Y <2N B, ARIE—AILNR MAC B E 651445 0k B A R R4
G RN, AR TR MAC EBRE ORI ML, ML AT N2
QRS AR R TR P AR G R M2=Y-M1,

BB, —ASDRFESARLLERAN DR A PR, 2V FER N2 A
AR A E N ROR AR, RIRBEAAZR TEHER P SRR,

Bk, 5 N2 KRR, F2ifre BRE, #ldo, D RE N=3,
N N/2=1.5, bt M1 & & LEEL, BP M1=2.

FEANGA, ERHERER Y BV GHFELT, —AREIK MAC &
GG PR AZ AT VA BASA LN RARS, BP T A B i — AN RIA B AR
LA IE A0 By R PR, RS RARIR A

4 NSY-M1 B, BPRIABEAAZE K TRF TR, sbidf AT
AR THER P RIBEEARL, EREALTTARL—ADNEE VB
BN P HABE R R P Y.

Bldm, FsEeREAAL S 4L Y=T, Asbe) N R4E N=4, &1F Y<2N,
KA —A R R MAC BER L GRAFAZ y AN N RIR Z5 BP —AS /s KB £
ALK AAS DR R PR, St A TR MAC &R AR A% 3K
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MI1=2, B TR P3P GRMAZH M2=5, & T N<M2, F4& 5 A
TR AANDREG R P AR

Fde, KSEOGREAAZ S Y=9, AsEey ) REE N=5, &F Y<2N,
R — AL R MAC BB G RAAZ A AN RIR S, BP—As s R E 2%,
ALK AAS DR R PR, St A TR MAC &R AR A% 3K
M1 &) EERE A 3, B FAEA P AR RS M2=6. BT N<M2, Fi4&
6 NNEEAFAZ ] T A 5 ARG P AR,

4 N>Y-M1 &, BPRIeaEAZ A0 T R 3L, SLid QAR AL T 230 3K
WA TAHER P BFERARE, T —AH P BFERBALEE S AR
a9 P,

Bldm, FsEeREAAL E 4K Y=5, Aske) N R4E N=4, &1 F Y<2N,
R — AL R MAC BB G RAAZ A AN RIR S, BP—As s R E 2%,
ALK AAS DR R PR, St A TR MAC EiFE 6 R A% 3K
MI1=2, B TR P HIEGRMAZH M2=3, & T N>M2, F4& 3 A4
TR AANDREG R P AR

FEVPGE, 5 N>Y-MI, H N2 REZFEHK, ML LT #4776 F
B, JESRTIRA]. B, FASEegRMFAZ S8 Y=6, R F N=5, £
KA FRAENR MAC BB E AL ML =) FEREA 2, WA -FAAEA
P EAE R M2=4, T N>M2, FI& 4 NRE4AZR TAE S NP R
a9 P,

FEHANZL, ELTE 24 F, AbFTEXFNAFEAH LB ETH
TR, AWEZEEHOA P B & P RIBEARE, T RRIEZEMAL R T
B, Ak, HR 303 25, LF BARBLER PRI GEAAL G R FTRE
BN P RFERAZEGR P OEE. R T4 E 0 R @ e B L R T
i, RE I EHBIERET AR P HE RO H LT RIS AL 5 T340
=Tk,

Frik—: WRBEANR P HIBEIREICFEANGA PR, BLENGA P
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ARV G P RAERARLAAE A FTENT PG P RAE LA,

BARH, HAF P BABEERARI R OENG A FAS, FAA P HIE LA
WEN—AFR P S n—, BR—AR P S BR—. BREANIA P,
B M2 AP P RFEARRATRZBILRGTEAN PE S RV 9R P HIELAE
AR AN PR PR EAE, SRR, B, &P HE
SARLA LG R P EHILAARR, f2d FTEHANAR P LGFRE, HFEZ L0
RE), BHEAFALEG RATT Re A — A R

Tk

HRIBEEAR P RAERAR ML FORT R KA 69 BT B AR AZ 69 CPU F3 57
. ¥ CPU B3 47 S 0 B A% L3 B0 ) P 3R RAZ A A BN P
G R P RAE AR,

EAR M, A P SAEAAZAILE T A B KW 697 B A 4% 69 CPU 34
AR, B P EAR, &8 CPU PRI AR 69 s A% L3R E 0y
B P35 AR RAZLAAE A BTN PR P EAERARE, sby kARt ik — %I
A%, A2 KRR B AR AL FL AT 344

Tk =

ARIEEEA B P 3R R AR 4010 TR T AT K N 89 BT B AR AR A% 64 CPU -39 4L 22
AT, ERAK CPU P34 A #75 % s CPU 34 fi -2 2 #8287 BME, W&
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