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Abstract GRE (Generic Route Encapsulation) encapsulation is used as the tunneling protocol for the data plane in
WiMax network, while the key option is applied on R4 and R6 for providing the DPid(Data Path ID) of the tunnel. DPid
assigned by the Data Path Function uniquely identifies a particular tunnel for user payload,and it’s area of validity is the
NAP. This paper proposed a concept of DPid Server for the effectiveness of the DPid, which is used to store and manage
all of the DPids in the NAP, and then a dynamic approach of DPid distribution was presented to guarantee the DPid’s u-
niqueness and safety-reliablely distribution in the NAP, This approach simplifies the processes of DPid distribution, re-

duces the management difficulty and maintenance costs, Furthermore, this paper also analyzed the design and perfor-

mance of this approach.

Keywords Data path ID, WiMax, Dynamic distribution, DPid server, Lifetime

WiMax 4+ W HUREER A GRE hil™ , T ER/ N
T 5ER BS #1 ASN-GW(R6) Z [d] LA F& ASN-GW Fil ASN-GW
ROZEMEEEH . BAENHESIEREE BT UKE
PRAAN R TE . IR A GRE HE:0UH L BB E BT B3
¥ GRE Key!), GRE Key 5 ASN-GW H1 BS &
ASN-GW #1 ASN-GW Z [l X H. 7 WiMax &% ¥, GRE
key Bi5E U, Data Path ID(DPid), & —1> 32 MV TS5
2 iy BS 5 ASN-GW H ) Data Path Function M —$55, &
B O 23 NAP(Network Access Provider, 4% 32 A 12
BEREEYD . WAM{FIE DPid Byof 4 , B Y RT LB p i 7] B

AR T —F WiMax R4S HEIREBER RN SE
SHEL T, FH LLARIE DPid 76 NAP o BN 9 A 30 bE, S8
DPid f1 %4 /5257 BL .

1 HEEEEE

1.1 Data Path FE X,
Y- MRS S — R R AR T

FRS H#1.2010-01-15 R{E B #§.2010-04-21
M RRTE” (KGCXI-YW-19) ¥R,

% F(1985—
WAREZ GRS (S BANH,; MEFEAI73) .5,

B B BB AR FR A BRI T

WE 1 R, WiMax &4 Y588 (Data Path) 25
ENT 58 BS fil ASN-GW (R611) 2 8] A & ASN-GW #l
ASN-GW (RA™D) 2 [i) 5 B 98 15 4 3B A 17 P B S 18 R e 7.
ST L T A BT R RS S B AR

Rl R6 R4 R3
| ! | |
Payload |1 E | orwarding | Routi
| ! ! |
GRE RE GRE | 1P
802.16 I 802.16 i GRE |G ]‘T’ ‘—T’
MAC 1 i = i
14 P |
]
802.16 l
PHY | | he |
! + 0
MS ASN GW (Serv.) ASN (Anc) HA

B HREETheEo

1.2 Data Path #f3%
WiMax 38 61 B 3 2 4% . % F§ GRE (Generic Routing
Encapsulation,, 3@ FA # iy 5125 BhisO) B, B sos = an e 2

AR HF B E AT E ‘WA EERH R TR B S BHEIKBWM XBEAFR Y

). 5B A, R TT 1 T 50 0 5 B E-mail : lijun_4521@163. com; & 1976 —), 5, BIBF A 5y, EEASETT M AT
BITSE 5L BRI W A AR L EE S B EE S RRIB1965—), 5, TR R,

LS, FEHEF AR B BA70—), B B R A BIW, BB AN T — (R R B R A SR

- 116 -



BN » GRE 33k WO ¥t . A0 40 %A 22 1

0 19 20 3t
[ 13k [ GRESK]

variable

WICHEX

%l 2 GRE 33
Hrft GRE LR wiAs A0l 3 FiRt .

012345678901234567890123456789°¢01
0| OTllsl Reserved |ololo Protocol Type
Key = Data Path ID
Sequence Number (H[#)

B3 GRE kg

Xt ASN-GW Fil BS(R6) LA K ASN-GW Fl ASN-GW(R4)
Z BB R F GRE $3etiLdled , B8 (5 B Y R IR 41 4
%% GRE Key, GRE Key g3 ASN-GW #I BS 5% ASN-GW #I
ASN-GW Z[alZ X Hy, 7E WiMax & %54, GRE key # & X
J% Data Path 1D,
1.3 Data Path ID B8

Data Path ID 2&—A4> 32 (I EAF SR, FRME—FRiR
— BRI, B i BS 8 ASN-GW 1 Data Path Function
ME—FE D AR R NAP,

WA 4 fiR, YA LERLL TS A RPREN , 5E
T AR BB R AR I R R R WAVE B S E R —
PRI, EZOHE R Data Path ID MR, U & B3 SBOME A
TH PO HE 7 2R T, T A 2 T AR A AN , W SRR BB
LU Bk 54 E  [H itk , — A58 #8) Data Path 1D 43¢
RER BB NEE,

NAP aGW2 NAP
DPidZ;g’ﬁ i aGW

. . RN

20— i M

- - DPid3 = 3T s N \DPidd =
Ii % #

1iRe . ; ‘ 4 \\
?‘gﬁ’ é{BS g BS
[

| |
gmsa

gMSft
B4 BEBEZIHRE

97 4 DPid e i H 3L, WiMax #ri 1 #8 DPid & %
W NAP RN —E, (HHRBFH L —F A B RRRY
£, A% Data Path ID B8 %4k R 55, 25 H — Fb WiMax
BER B AR B A BT B, LLSEBL DPid &8 £, 0§64
fic.

2 DPid Zhi4E Rt

2.1 RERNM

T RERIEEER RN E 2N, RAT -/ & 48
BIBEEY, 3FR T DPid AR 47 28 MOMES, T8 5 DPid Ay 4> fic
MEM, NF W EARIET & P 8 r Mg — 4 BisEEm
FRIRFE NAP 5B M —HE

5 #& Data Path ID 53 BE R G M — M EWE,, ZRE W
AR S M & ASN-GW, &3 BS, DPid Server, H &
DPid Server & DPid pool BB LK, /e h— N BB B0,
A5 AAA SR &M — N Bk E. 5256, &
i1 ASN ZhERIJE BS fl ASN-GW F55 DPid Client.

I T8
§

ASN-GW

DPid pool

e e e e e e —

DPid Server

& 5 Data Path ID 4} EL RSB K

2.2 Rt

Data Path ID 2 E H MM — S ERR, —ExXEY
Syt REREERIE S MS 87 B E et Bk il 8 — 14
AR DPid, X ERIE DPid #2244, B i 18 B % [{
MS 3R ¥ 196 45 B2 1 17 B 37 Ik 0 B 08 3 T AR R4 T i b
e,

A SCHR B B B AR R S AR R o LA AR B,

A:DPid T4 K, 144~ DPid £ 4 2 ME X DPid
H.

lifetime: DPid F4EH 4 4 #, B0 T # R 5 36 480
A # FiX &6 DPid T8, BT8R it B ok

r: A A BIE , 2 DPid TR AR T ¢ 5, DPid Cli-
ent B4 DPid B TS Lt fT 42 20 B VE 5k DPid F R
fE.

7:DPid %818 , DPid Client 1 i 7 %% 25 IR DPid /%
DT y [ER £ REFR DPid 14 HiE 8 1E, 7T UEAIE W 2
B 2] KB R P 8 AR SE R

K5 FBIF AT LU T 2B XS Data Path ID #4708 F
B,

(1)DPid Server 1|45 DPid pool,

(2)% 3 DPid Client #3R 14 B, ¥ DPid THE IS4
# DPid Client(BS 8 ASN-GW),

(3)ASN Zh BB MG JE (BS B ASN-GW) % 2 ¥ 42 38 38 19
(FD # 7T, M DPid Server 3400 S BUE X 18] T B —1{H
VE R 2 (35 3237 /1 Data Path ID,

(424 DPid & M 89 7 J§ DPid (/20 TR — M BME v
Oy}, DPid & /343 £ 3 B 9 DPid T4 HiF,
DLARE 3 R — B 20 R A F P 3 AR 32 BRI (Y DPid &
Fsie ] B DPid {id bRt , & % 4 MS I Data Path 76
541 DPid MBI .

(5)24 DPid Client 1 f) DPid F4& lifetime B4 , i ¥ 38
TBEIELEMH, W) DPid Client & 24 fr 1L 249 B i, B
DPid F4E lifetime,

(6)DPid Server 1] DPid pool, &3 —- DPid F&4 4y
WL, N E 3R EOl DPid T,

i, L {QDEER . 5

(a)¥% DPid FYBUETER 1~2%2 L4 A N BprR) 4 s T4
SR REFTERE, B1,a],(a+1,220,[22+1,31], -+, A E
N*);

(b A —3k DPid THEHEE, A TREI B A% DPid

Client B THFE..
Bl 6 EXTHRATHITRES.
| serial number | statusbit | lifetime | DPidclient ]
int bool struct timeval struct sockaddr_in

B 6 DPid Pool ZH{58
o 117 »



Serial Number:DPid 845 L% T —- DPid HJEUHE
X 18], W45 R nCint EDFEX B [(r—Da+1,n4], 4
B4 BSL AR M BST AR K MS, % 2 300 8 1 A B 3
I SLI , Data Path ID A LR [ (n—Da+1,na ]
FMAERAE, T H A ARG HBmE,

Status Bit: DPid F4# F 5 & RS A0, F ki §
—A~DPid FHEREWH., WE X —1 bool B flag, ik
flag=1 5H{L3R )tk DPid F4E B 284y Bl th 2=, flag=0 %%~ DPid
FHW] (B DPid Server 0] LL7E flag=0 B} W7 1 38 7= (52 X 7
) DPid T4 4rBE 2.

Lifetime: DPid T4 04453, R4 T #0147 16 % 7 3 A
B i Flix 8 DPid FAER, © T4 BEig 4 K i s B 33 ok
X~ B X R DPid 74, a2 2 X —AHari
i time_num #, B8, X-MEMPATT LR -2 BE—
B, NE# L Z I —ZI T s itat, M4 430 0 B,
DPid Client 7] LA#E 45 FE 551 AE 8, DPid Server 2xE B XY
R lifetime {8, )2 2 , DPid Server ¥ £: i |8 % )37 #9 DPid F
££,314 flag 1 E 0,

DPid Client; Fik#5/~ X DPid FEMHEN £, |
DPid F44# 45 DPid Client By — M 6 R, R I HE %
#1#) DPid Client {86 F 78 B A fr A E i #2 .

Z ., DPid Server &) DPid pool gL 85758 K. .

FROWEFEEHREEYE 1 ID XA (H DPid -+
££)F—A ASN ZHEEM ST (DPid Client) 2 8] i B 5 56 2, 40
aGW1 ) DPid BB FE R 1,27, aGW2 f) DPid HU{E i
ERA+1,20], B— DPid Client B sh L1 )5 , #f 2 fa] DPid
Server K%K B, i DPid T4,

B 7 44 T DPid pool B4rFt it e, Bt — LB T SR’
(2R EAR T AE:

(a)DPid Client [f] DPid Server % 1% DPid £ RKE A
DPid_set_req,

(b)DPid Server & JH 4 J5 DPid pool, & # — 4> H & #
DPid 74, 3 [E R DPid_set_rsp 18,4, , 14 & F434 DPid /Y H
H X A4 A B .

(c)DPid Client Zi£HIATH 8 DPid_set_ack, FER FF G 2E
A aY THE.

< #HRIPid pool -
N—> RETTRIE

Y

52 Bl DPid T
EHT

BUHE S ghsE

Status bit#0, &
A #5 DPid pool

FHlifetinefd FEHARHRE

E 7 DPid F4E B FEE

o, 7e 88 (3) R G L T 4B . DPid Client ) B3 15 5
B DPid F 535 4 Ee B R KT, BB 36 45—~ DPid ()40
F=1 D RE — SR indicator(BRIAME R 0, M ESr T —
25t DPid B A hr iR A9 5 His 18 1 1, indicator B D, F
FoRk DPid BRE B &aElh . LmBALE, BB
I8 § (T 8 ST i), Data Path 1D EH00 26 M 43 BC I A] 55 5 10
DPid T4 5UH , XA AT L3k 5] DPid pool 4 Hfdi A, 2 HA4

- 118 -

DPid ¥4 /Y indicator ¥334 0 i, (HA] 55 A 588 (6) , 34T DPid
FAE AR PRI
#1 DPid& ks
Data Path ID

Indicator

H—, BB B

(a)DPid Client [a] DPid Server %1% DPid T4 4 fyiiE
HE/RTE R lifetime_update_ind,

(b)DPid Server ik T4 5. , [FAJ F# DPid T4 X5 9 1i-
fetime {H ,

B 7 el DPid T RRRE L RIEE 7, F T B
A

(D FEEE Y DPid FER%H S,

(b)7E DPid B R HUH DPid Client BIZ85E .

(0% DPid T8 1% B LS IWIRAS , Bl status bit & 0, [ #}
Wik B4 DPid pool,
2.3 BREimiE

WA 8 firs 4 DPid Server 5 AAA Server ZERl— 1)
RS, BT A ) Data Path ID $185 0B R G W H
ERIELT SR, '

P, ()]
S - kN > é -

DPid Server

B1l#DPid pool

dpid_set_rsp (set & lifetime)
dpid_set_ack

DPid Client

LN
THEG A Gy vt Ref
< lgeime ST

AHAT A
HRE AR AR B
DPid T4

dpid_set_req

gy

{ lifetime_update_ack

EHE

lifetime_update_ind

{EDPId T HRMIFTFEiE
A 4-DPidR BT

FER (D B REE
U, I Eindicator=1

R EEITN

[ Bmorid, itindicator=0 |

AT,

RS B — »

v 1
B 8 DPid s 4B R AT ERER
DPid Server 134> 5 DPid pool;
He® DPid Server 2315 B, ¥ & X lifetime,

HHR 1
HIR 2
A, 7 {H;
IR 3
B4
P )

DPid Client(41 BS 5, ASN-GW) J3 #13F AR ;

DPid “FAE SR

HIWF 74 lifetime B/ /NT ¢, MR/NTF ¢, WA
(F44% 149 7O



HEFE B B AT AW R R R KR T2 R AR R i
S TSR . A SCE TR AAT g R ] S B R B B R4
TR HRCA T8 B AT S B R B )R, SRR R T R D 1) B
B4 B R T B G I I R BR AR B, T EL4A H T AT R AR A
AIEEME TR A B 225 0 E Bk B R O ISO/TEC 9126 JRE
BRIRAY 18 MR E A M B A B E A A8 R %
Do BFRL AR SRR R AR HUA P A TR SE R AR A —
EWSENME.

2 % X W

[1] 1SO/IEC 9126-1. Information Technology-Software quality char-
acteristics and metricsPart 1;Quality Model [ S]. 2001

[2] 1IEEE STD 982. 1. IEEE Standard dictionary of measures of the
software aspects of dependability [S]. 2005

[3] Lee Dalju,et al. An effective software reliability analysis frame-
work for weapon system development in defense domain [C]//
ISSRE. 2008:279-280(Fast Abstract) -

[4] Li Ming, Smidts C S. A ranking of software engineering meas-

ures based on expert opinion [ J]. IEEE Transactions on Soft-
ware Engineering, 2003,29(9) :811-825

[5] Li Haifeng,L.u Minyan, Li Qiuying. Software Reliability Metrics
Selecting Method Based on Analytic Hierarchy Process [C] /
The 6-th International Conference on Quality Software, 2006
337-346

[6] Tripp L L. International standards on system and software in-
tegrity [ J]. StandardView,1996,4(3);146-150

[7] ISO/IEC 15026. Information technology-System and software
integrity levels [S]. 1998

[8] #ZH HMWEETHRERM (M JLE. HRR¥E MR,
1995

{91 Smidts C,Li M. Validation of a Methodology for Assessing Soft-
ware Quality [ R]. UMD-RE-2002-07. College Park; Univ. of
Maryland, May 2002

[10] ERZ4EHEERMR (R]. EERBIRE. 2004

[11] Debra S. Sample Implementation of the Littlewood Holistic Mo-
del for Assessing Software Quality [ C] //Proceeding of Reliabil-
ity and Maintainability. 1998

(E#% 118 7)
Bl RZ - HHTENETHAN ID SHEGH. &
R EE SR 6, T AEfr BT , BB MFE AR 7,
H#E47 DPid 48 [ £k

86 DPid FHEA AT B,

B8 7 DPid Server %] DPid pool, &3 —4> DPid ¥
SEAEMPL L, W EER R DPid F4;

#¥R 8 DPid Client ¥ B 15 8|9 DPid F 5 #% 41 &2 At []
U 74 » Bt % 8 — 4~ DPid ¥R B #8754 indicator;

BB Bah&im MS kRS EE i (WD 2T 5

JE98 10 DPid Client M DPid F4 H{F B — 123 I {EAE
Sy (HD 257 A kB AR IR, R & indicator=1;

FHB| 11 HIHF DPid Client $ # 7] f§ DPid B R & /b F
7 INBEF y, WGEA S 4, HFEF I DPid T4, K2, R
FHEATHRAE

B 12 REEIAKE MS [HiE B4 4 i $A 7 S i
PRI '

#% 13 DPid Client B g IFER B9 B95:8 8 #9478, 5F
oIt DPid i & iss RARAS, BIE indicator=0;

#3814 HWr DPid Client A F DPid BERE L F
AT WRETF A+y, M AR 7, 3517 DPid T8 Bk
Y, R 2 W% A B UE 6, 474 A B BT RAE .

3 DPd IS ERTRERMES

MEHE—P DPid FEL(n—DA+1,m], YEHENSBE T4
BS(&; ASN-GW) i, IR 4 M BSCASN-GW) A ) MS, %523k
T AR 3 B 7 i, Data Path ID R BRAE T AR [ (n—
Da+1,ma ] §4E 2 {4, 5 DPid Server #' 1 &4~ DPid -+
FEREA LN, B R F B —4 DPid % 24 fi, &%
RME—1,

HRIFE AXEL T —F WiMax R4 89508 8 H AR
REYEHAS LN, LISEBE DPid 424 T SE40 I, B 1A X
THE:

1. 3833 DPid Client 55 DPid Server Z A4 RXE, H

58 i DPid M43 e IS 4%, 87k T DPid 53 ECR#, %
15T DPid B8 i Mg A

2. @it E DPid A, B & B A U 43t DPid,
5 T DPid A

3. R ENFHACE , Rk T DPid Mz ),

AXEMEERERBRI REWE/ DB T . A1
—FHEH AR Data Path ID B8, F— £ 0BT F m £ 8
SESIAIEE B %05 8, i Data Path ID 4% 9% £ 14718 3]
H—EEYINsE,

2 % x m

1] WiMAX Network Working Group. WiMAX Forum Network
Architecture(Stage 3: Detailed Protocols and Procedures, Ver-
ston 1. 3. 0)[R]. California, 2008

[2] WiMAX Network Working Group. WiMAX Forum Network
Architecture (Stage 2 : Architecture Tenets, Reference Model and
Reference Points, Part2, Version 1. 3. 0)[ R]. California, 2008

[3] WiMAX Network Working Group. WiMAX Forum Network
Architecture (Stage 2 ; Architecture Tenets, Reference Model and
Reference Points, Abbreviations, Version 1. 3. 0) [ R]. Califor-
nia, 2008

[4] Solomm I D, Mobile IP; The Internet Unplugged[ M, 32 B2 i#%,
. JbE UM AR, 2000

[5] WiIMAX Network Working Group. WiMAX Forum Network
Architecture(Stage 2 ; Architecture Tenets, Reference Model and
Reference Points, Partl, Version 1. 3. 0)[R]. California, 2008

[6] #AHRE, 4 E5T. WiMAX $ A R0 M4t s m R ).
AL fERH,2007,5(11) :49-52

(7] #HBed, M. 05, % WIMAX SRS R M]. J65t.
A B R Ak , 2007

(8] #kITsd,.ZERHME, KF. WiIMAX ML EMERTL]]. BE TR
AR 5¥rHEdL,2006,19(04) . 58-61

(9] BEEL.% 8 M. WIMAX R4 g8 R ]]. B R4E
15 ,2007,28(182) :50-53

(10] ARG . BER. BBEUEIM]. JUat. i F Tolk i RAE 2003

. 149 -



