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1. Introduction
In this contribution, we discuss characteristics of the traffic shown in agreed use scenarios for UDC study.

2. Traffic characteristics of UDC use scenarios
The following cases can be considered to use UDC for UL transmission.
Case1 (Non-encrypted traffic): The application data which are not encrypted at application layer, e.g. web surfing, text uploading, online video and text over instant messaging etc.

Case 2 (VoLTE SIP signaling): SIP signaling for VoLTE, which is neither compressed nor encrypted, e.g. INVITE, PRACK etc.

Case 3 (HTTPS traffic w/o RoHC): Packet header could be compressed if ROHC is not used even the application data is encrypted,e.g. the TCP/IP header can be compressed by UDC.

The following examples show the characteristic of traffic in the above use scenarios. 
a) HTTP

Normally, POST or GET message is applied for requesting the HTTP service. Two examples for POST and GET are shown below. 

POST format:

POST *********** HTTP/1.1
Accept: */*

Accept-Language: zh-cn

host: *********
Content-Type: application/x-www-form-urlencoded

Content-Length: **
Connection:close 

GET format:

GET ****************** HTTP/1.1
Accept: */*

Accept-Language: zh-cn

host: *******
Content-Type: application/x-www-form-urlencoded

Content-Length: **
Connection:close

Referring to the above message formats.  POST and GET formats are very similar. The following is comparison of two POST messages from captured data (words in red are different, other parts are same).
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FOST multi dns resolve RTTP/L.1

Comnection: close

hans: v=2.0erand=80euc=acdb37£A0e6odEc3108eaRdRd51o3T8achver=a-1. 6. S6aver-androld-ta
User-Agent: Dalvik/1.6.0 (Limu; U; Android 4.4.2; HONOR H30-LOL Build/Honori30-Lol)
Host: herpdns. danuoyi. thoache. con

Accept-Encoding: gzip

Content-Type: application/x-vw-forn-urlencoded

Content-Length: 65

heepans. damioyi. cheache. con
acescdn.n. tachao. con
acs.u. tachao. con

[E- Wzar tainyDesktop gl et Bl

POST /multi_dns_resolve HITP/L

Comnection: close

hans: v=2.0erand=80cuc=91ca7645aled6laaa3thof SdscoaSETachver=a-L. 6. Seaver-androld-ts
User-Agent: Dalvik/1.6.0 (Limux; U; Android 4.4.2; HONOR H30-LOL Build/Honori30-Lol)
Host: 140.205.156.59

Accept-Encoding: gzip

Content-Type: application/x-vww-forn-urlencoded

Content-Length: 299

v.alican.con
ul.alicdn.con
quz.alican.con
qu3.alican.con
qud.alican.con
ing0L. taobaocdn.
ing02. taobaocn.
- tacbaocdn, com
. tacbaocdn. com
~wing. tachao. com
. wing. tachao. com
. wing. tachao. com
. wing. tachao. com
-umcan. cn
gtus0L.alicdn. con
e tachaocdn. con
a.thedn.cn





From the comparison, many match common data could be found.  if the previous POST message is used as the dictionary for the later one, the message can be compressed while  improving the transmission efficiency. Even in the same message,  some common data is visible. For example “content” is visible several times in the same message.
b) SIP

The following signals are UL SIP signals:

· INVITE

· PRACK

· UPDATE

· ACK

· BYE

· REGISTER

1) An example of  INVITE 
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B [INVITE tel:15902909494; phone-context=ims. mc000. mecd60. 3gppnetwork. org SIF/Z. 0

£: <tel:+8615902922424>; tag=1834487522

t: <tel:15902909494; phone-context=ims. mc000. mecd60. Sgppnetwark. org>

(CSeq: 760745687 INVITE

i: 1834487511 17532205682409:880d:600:180:beab: a9ad: 99F4:d221

[v: SIP/2.0/TCP [2409:880d:600:1£80:beab:a%ad: 99F4:d221]:8903; branch=z9hG4bK3173933356

Max—Forwards: 70

Im: <(sip:+86159029224248[2409:880d:600:1£80:beab:ad9:99£4:d221] :8903; user=phone>; +z. 3gpp. icsi-ref="urn%3hurn-T43A3gpp-service. ims.
icsi.mmtel”;audio; video; +g. 3gpp. mid-call; +g. 3gpp. srvcc-alerting; +g. 3gpp. ps2cs-srvec—orig—pre-alerting

Route: <sip:[2409:801d:21 11:9900; 11>, <sip:orig@[2409:801D:0021:0001:0000:0000:0001:0021]:0; transport=tep; 1r>
[P-Access—Network-Info: 3GPP-E-UTRAN-TDD; utran—cell-id-3gpp=4600091A1901D404

Security-Verify: ipsec-3gpp;alg=hmac-md5-96;prot=esp; mod=trans; ealg=nul1; spi-c=2327114935; spi-s=4001827968; port -c=9950; port-s=9900

Proxy-Require: sec-agree

Require: sec-agree

P-Preferred-Tdentity: <tel:+8615902922424>

|A11ow: INVITE, ACK, CANCEL, BYE, UPDATE, PRACK, NESSAGE, REFER, NOTIFY, INFO
c: application/sdp

Accept: application/sdp, application/3gpp-imstxml
P-Preferred-Service: urn:urn-7:3gpp-service. ims. icsi. mutel
a: *;+g. 3gpp. icsi-ref="urn%3hurn-T%3A3gpp-service. ins.

l: 100rel, replaces, precondition

P-Early-lledia: supported

1: 641

[v=0
o=root 1044 1000 IN IP6 2409:880d:600:180:beab:adad: 99F4:d221

=rtpmap:104 ANR-WB/16000/1
firtp:104 mode-change-capability=2; max—red=0
rpmap: 102 ANR/8000/1
firtp:102 mode-change-capability=2; max—red=0
rpmap: 105 telephone-event /16000/1
firtp:105 0-15
a=rtpmap:100 telephone-event/8000/1
a=fmtp:100 0-15
jos local none

qos mandatory local sendrecy
iqos optional remote sendrecy
sendrecy
a=maxptine:240
a=ptime:20]





Comparison of two INVITE messages (words in red are different, other parts are same).
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50250545 4; Phone - CORTEX Lo LS | IR0 RECAG0 - GPPRETHOTE 67 STP/E.0
634487522

+ 15902909494 phone-Contex t= s IACO0D. BECAS0. SgPPRETHOLE . 0L g>
Cseqs 760745567 TNVITE
1: 1834487511_17532205602409: 880d: 600: LEB0: beas: agad: 99£4: 4221
i STP/2.0/TCP [2409:880d: 600: 1£80: beas: a9a9: 99£4: d221]: 8903 branch
Mex-Forwards: 70
i <sipi+86159029224248[2409: 5801 600: : 42211 8903 ;user=phone> +9.
1653, WNCeL" 8107 €0 4. 39U BLd-CALLr+q. SGpD. STVCC-alETEANY: 4. S0V PS2ES-STVCE
Route: <sip:([2409:801d:21:1::1:21]:9900; 1r>,<ip: origB(2409: 5013 00213 00013 000D: 000D,
P-Access-Network-Tnfo: 3GPP-E-UTRAN-TOD; utran-cell-id-3gpp=4600091A19010404
Security-Verify: ipsec-3pp;alg=hnac-ndS-96;prot=esp;nod=trans;ealg=null;spi-c=23271

SNGABK3L7393335

Proxy-Require: sec-agree
Require: sec-agree

P-Preferred-Tdentity: <tel:+8615902922424>

Allow: INVITE,ACK,CANCEL,BYE,UPDATE, PRACK, MESSAGE, REFER, NOTIFY, INFO

©: application/sdp

Acoept: application/sdp, application/3upp-instxnl

P-Preferred-Service: urn:urn-7:3gpp-service. ius.icsi.matel

a: *3+g.3pp. 1csi-ref="urn’3kurn-7+3A3gpp-service. ins. icsi.uatel” ;audio
k: 100rel,replaces,precondition

P-Early-Media: supported

1: 64l

oot 1044 1000 TN IP6 2409:8804:600:
oI

a=rtpuap:102 AMR/8000/1
02 node-change-capability
tpnap: 105 telephone-event/16000/1
05 0-15
tpnap: 100 telephone-event/8000/1
uep: 100 0-15
urr:gos local none
urr:gos remote none
es:qos mandatory local sendrecy
es:qos optional remote sendrecy
a=sendrecy
axprine

TR L,

s o000, nocd60. Sgppnetuork . org S1F/:

£: <rel:+86L5902922424>  tag=1834703L18
i <tel:15902909494;phone-context=ins. mnc000. necd60. gppnetyork. org>

Cseq: 760961283 TNVITE

1: 1834703107_17532205602409: 8804: 600: LEB0: beas: agag: 99£4: 4221

v S12/2.0/TCP (2409:880d: 601 1221128903 ;branch=29hGAbK19868678¢
Mex-Forwards: 70

i <sip:+86159029224248[2409: BE0: 600: LEAD beak: a9a9: 99£4: d221]: 8903 suser=phone> 1+3.
iC51.mmtel” ;audio;video +g. 3gpp. nid-Call +g. 3gDp. STVCC-alerting; +g. 3gpp. pS2Cs-sTvec-
Route: <sip:([2409:801d:21:1:31:21]:9900; 1r>,<3ip: origB[2409: 501D: 00213 000L: 0000: 00OC
P-Access-Network-Tnfo: 3GPP-E-UTRAN-TOD; utran-cell-id-3gpp=4600091AL9064702
Security-Verify: ipsec-3gpp;alg=hnac-nd5-96;prot=esp;uod=trans;ealg=null;spi-c=2327]

Proxy-Require: sec-agree
Require: sec-agree

P-Preferred-Tdentity: <tel:+8615902922424>

Allow: INVITE,ACK,CANCEL,BYE,UPDATE, PRACK, MESSAGE, REFER, NOTIFY, INFO

©: application/sdp

Acoept: application/sdp, application/3upp-instxnl

P-Preferred-Service: urn:urn-7:3gpp-service. ius.icsi.matel

a: *3+g.3pp. 1csi-ref="urn’3kurn-7+3A3gpp-service. ins. icsi.uatel” ;audio
k: 100rel,replaces,precondition

P-Early-Media: supported

1: 64l

-0
root 1045 1000 TN IP6 2409:880d:600: LEGO: beat: a9ad: 99£4: 4221
qc vore

Il IP6 2409:880d: 600: LEBO: beat: a9a0: 99£4: 4221

~rtpuap:102 AIMR/8000/1
£utp: 102 mode-change-capability
rtpnap: 105 telephone-event/16000/1
Eutp: 105 0-15
rtpnap: 100 telephone-event/8000/1
~futp:100 0-15
curriqos local none
curriqos remote none
des:qos mandatory local sendrecy
des:qos optional remote sendrecy
a=sendrecy
a=naxptine:240

a=ptine:20





2) An example of PRACK message
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[
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[FRACK _sip: [2409:801D: 0021 :0001 :0000: 000030001 :0021] : 9900; Hpt=90c2_16, CxtLd=3, IRC=EEFFEFFE—FEEEEEEE SIF/2.0
(Cal1-ID: 1834487511 17532205682409:880d:600: LFB0:beab: a%a0: 00F4: d22
[From: <tel :+8615002022424>; tag=1834487522
ITo: <tel:15002909494; phone context=ins. mc000. mecd60. gppnetwork. ore>; tag=xkkZedws
(CSeq: 760745688 PRACK
[P-Access—Network-Info: 3GPP-E-UTRAN-TDD; utran-cell-id-3gpp=4600091A1901D404
[Feature-Caps: *;+g. 3gpp. srvec; +a. 3gpp. md-call; +g. 3gpp. srvec-alerting
[ContentLength: 0
SIP/2.0/TCP [2409:880d:600:1£80:beab:adad: 99£4: d221] :8903; branch=z9hG4bE3063710886
Max—Forwards: 70
Securi ty-Verify: ipsec-3gpp; alg=hmac-nd5-96; prot=esp; mod=trans; ealg=nul1; spi~c=2327114935; spi~s=4001827968; port—c=9950; port-s=9900

[RAck: 1 760745687 INVITE
[Route: (sip:[2409:801D:0021:0001:0000:0000:0001:0021]:9900; transport=tcp; 1r; Hpt=90c2_116;Cxt1d=3; TRC=FFEFFFFE~FFFEFFFE; X-HuBZbUaCo
ki e=10248>

[Proxy-Require: sec-agree

[Require: sec-agree]





Comparison of two PRACK messages (words in red are different, other parts are same).
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FRACK sip: (7405 801D 00ZL: G00L: 0000 ]
Call-TD: 1834457511_17532205602409: 880d: 600: L£80: beas: agad: 99£4: :550d:

From: <tel:+8615902922424>;tag=1834487522 <tel:48615902922424> ; Lag=183470311

To: <tel:15902909494;phone-contex t=ins. mnc000. nocdsD. JuppneCHork . org> ; Cag=xkkZedint <tel: 15902909494 phone -contex t=ins. mno000. nocdsD. JuppnetHork . org> ; Lag=yak 18286
Cseq: 760745688 PRACK : 760951284 PRACK

P-Access-Network-Tnfo: 36PP-E-UTRAN-TOD; utran-cell-id-3gpp=4600091A19010404 P-Access-Network-Tnfo: 36PP-E-UTRAN-TDD; utran-cell-id-3gpp=4600091A19064702
Feature-Caps: *3+g.3pp. STVCC 3. 3gpp. nid-call ;+g. 3gpp. STvec-alerting Feature-Caps: *3+g.3pp. STVCC 3. 3gpp. nid-call ;+g. 3gpp. STvec-alerting

Content-Length: 0 Content-Length: 0

v S18/2.0/TCP [2409:8800: 600: 1£80: beas: a9a0: 99£4: d221]: 8903 branch=z9HG4bR306371085 || v: SIP/2.0/TCP [2409:880d: 600: 1£60: beat: a9a9: 99£4: d221]: 8903 ;branch=29hG4bK201399697
Mex-Forwards: 70 Mex-Forwards: 70

Security-Verify: ipsec-3gpp:alg-huac-ndS-96:prot-esp;mod=transsealg-null;spi-c=23271 ||Security-Verify: ipsec-3upp;aly-huac-ndS-96;prot=esp uod=trans;ealg=null;spi-c=2327]

Rick: 1 760745687 INVITE Rick: 1 760961283 TNVITE
021: 0001: 0000: 0000: 0001: 00211: 9900 transport=tcp; L ;Hpt=90c2 || Route: <sip:[2409:801D:0021:0001;0000;0000;0001:0021]:9900; transport=tep; Ly Hpt=90cs

okie=10248> okie=10253>

Proxy-Require: sec-agree Proxy-Require: sec-agree

Require: sec-agree Require: sec-agree





3) An example of UPDATE message
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s Current »d

[a=naxpt ine :248
tine:20

SO RO B0 BEO BB

[UPDATE sip: [2409:801D:0021:0001:0000:0000:0001:0021]:9900; Hpt=90c2_16; Cxt1d=3; TRC=FFFFFFFF-FEFFFFF SIP/Z. 0
(Cal1-ID: 1834487511 17532205682409:880d:600:1£80:beab:a9ad: 99F4:d221

j [From: <tel:+8615902922424>; tag=1834487522

ITo: <tel:15902909494; phone-context=ims. mc000. mccd60. Sgppnetwork. org); tag=xkkZedws

j[CSeq: 760745689 UPDATE
j [P-Access—Network-Info: 3GPP-E-UTRAN-TDD; utran-cell-id-3zpp=460009141901D404

Content-Length: 512
<sip:+86169029224248[2409:880d:600:1£80 :beab :adad: 99F4: d221] :8903; user=phone>; +g. 3gpp. icsi ref="urn3Aurn-T43A3gpp-servi ce. ims.
i.mtel”; audio; video
SIP/2.0/TCP_[2409:880d:600:1£80:beab:a9a9:994:d221]:8903; branch=z9hG4bK2T85860785

Max—Forwards: 70

Security-Verify: ipsec-3gpp;alg=hmac-md5-96;prot=esp; mod=trans; ealg=nul1; spi-c=2327114935; spi-s=4001827968; port -c=9950; port-s=9900

<sip: [2409:801D:0021:0001:0000:0000:0001 :0021] :9900; transport=tcp; Lr; Hpt=90c2_116; Cxt1d=3; TRC=FEFEEFEf~FEFFEFEE; X-HuBZbUaCo

10248>

|A11ow: INVITE, ACK, CANCEL, BYE, UPDATE, PRACK, NESSAGE, REFER, NOTIFY, INFO

application/sdp
Require: sec-agree, precondition

s [Proxy-Require: sec-agree

[v=0
oot 1044 1001 IN IP6 2409:880d:600:1£80:beab:adad: 99£4:d221
C VOIP
N IP6 2409:880d:600:1£80:beab:adad: 99£4:d221

10
tpmap: 104 ANR-WB,/16000/1
mtp:104 mode-change-capabi li ty=2; max-red=0
05 telephone-event/16000/1
105 0-15
qos local sendrecy
qos remote none
os mandatory local sendrecv
:qos mandatory remote sendrecv
endrecy.





Comparison of two UPDATE messages (words in red are different, other parts are same).
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[ Wzar ai e sktop gz, et <] ¢ & 2012721 9:25:28 | [ sers\aiuaiDeskiopipi et

RORTE 31p7 12405750107 0051 03017 00570007 0301L; 0031 17 3300 - 3053 T8 EreTass e -Fa]
1634357511_17532205602409: 0504 600 LEG0: beat: 493519941 0251 Ca1L-Tp: 1834703107_L7532205682409: 3500 60
ol 4asL5902522420 s tag-LoTAdTS20 Fron: <vel:406L502522426; Lag-Lea4T0I L

To: cuel:15902909494;phone-context-ius. anc000. uceds). Iuppnetuork  org> tageikzedn ||Ta <tel:15902909434;phone-context-ius. uncO00. uccddd

760745689 UFDATE Coea: 760561285 URDATE
F-hccess-Network-Tnfo: SGFP-E-UTRAN-TOD; utran-cell-ii-3gup-4s000SIALE0IDA0 F-hcessNetwork-Tnfo: SGFP-E-UTRAN-TOD; ubran-cell-ia-3qp-ds00031AL906A702
Content-Lengtn: 512 Content-Lengtn: 512
A1 <aip:406L59025224248( 2409: 0 600: 1EG0 beas: 989199545 5t <sip:486159029224240(2409: 8500 600: 1£60: beas: a9a9: 99£4: A221]: 8903 suser-phone> 4.
S C———— S C————
v $I7/2.0/TCP [2409:0504:600: LEG0:beas: :az211:05035 91 STB/2.0/TCP [2408:8804 600: LE60: bea: a9as: 89£4: 42211: 6903 branch-zShOABR42077263¢
Hex_Forvaras: 70 Hex_Forvaras: 70
Security-Verify: ipsec-3gpnal ; ; ; ; Security-Verify: ipsec-ouppsaly-imac-iS-96;prot-esp mod-trans; ealy-milLspi-c-2327]

Route: <sip:[2409:301D:0021: 0001: 000D: 000D: 00DL: 002119900 sl Route: <sip:([2409:501D:0021:0001: 0000: 0000: 0001:0021]: 9900 ; transport=tep; Ly ;Hpt=90cs
okie=10248> okie=10253>

Allow: INVITE,ACK,CANCEL,BYE, UPDATE, PRACK, IESSAGE, REFER, NOTIFY, INFO Allow: INVITE,ACK,CANCEL,BYE, UPDATE, PRACK, NESSAGE, REFER, NOTIFY, INFO

©: application/sdp ©: application/sdp

Require: sec-agree,precondition Require: sec-agree,precondition

Proxy-Require: sec-agree Proxy-Require: sec-agree

ve0
oot 1044 1001 TN IP6 2409:8804:60 B : o=root 1045 1001 TN IP6 2409:880d:600: LEGO: beat: a9ad: 99£4: 4221
c vore s=qc vore

ea6: a9a9: 99£4: +B30d: 600: 1£80: beas: a9a9: 99£4: 221

meaudio S0010 RTE/AVE 104 105
behs:a3

BeRR:D
tpnap: 104 AMR-UB/16000/1 a=rtpuap:104 AMR-UB/16000/1
ntp: 104 node-change-capability=2;nax-red=0 +104 mode-change-capabilit
tpnap: 105 telephone-event/16000/1 a=rtpnap:105 telephone-event/L6000/1
uep: 105 0-15 a=futp:105 0-15
urrigos local sendrecy 05 local sendrecy
urr:gos remote none
es:qos mandatory local sendrecy a=des:qos mandatory local sendrecy
es:qos mandatory remote sendrecy a=des:qos mandatory remote sendrecy
a=sendrecy a=sendrecy
axptine: 240 a=naxptine:240
tine:20 a=ptine:20





4) An example of ACK message
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[ACK sip: [2409:801D:0021 :0001 :0000:0000: 0001 :0021] : 9900; Hpt=90c2_16; Cxt1d=3; TRC=FFFFEEFF—FELFEEEE SIP/2. 0
[Via: SIP/2.0/TCP [2409:880d:600:1£80:beab:adad: 99F4:d221] :8903; branch=z9hG4bK1436385711

g (Call-ID: 1834487511 17532205602409:880d:600:1£80:beat :adad: 9954 :d22

j [From: <iel:+8615902922424>; tag=1834487502

§[To: <tel:15902909494; phone"context=ims. mc000. mecd60. Sgppnetwork. ore>; tag=xkkedws

§(CSeq: 760745687 ACK

Content-Length: 0

y lax—Forwards: 70

§ [Route: <sip: [2409:801D:0021:0001:0000:0000: 0001 :0021] :9900; transport=tcp; lr; Hpt=90c2_116; Cxt1d=3; TRC=FFFFFEFF~FFFFFFEE; X-HuBZbUaCo
ki e=10248>

Require: sec-agree

[Proxy-Require: sec-agree]





Comparison of two ACK messages (words in red are different, other parts are same).
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[o WserstaiuyaDesktoptpkiz. txt =1 & & (2016012721 9:28:08 |[F Wsers\aiuyaDesktop \pki3. txt
En|
Via: 518/2.0/TeP [2405: cs0d: 600: 221178905 DranchesShGADKI4L355 | Vias ST7/2.0/TCP [2409: 380456007 LESO: beads a9a9:994:
183415751.1_17592205602409: 330475007 175 1834705107_17592205602409: 33047600 LE80: beas: 49285 9954: 221

+48615902922424> ; tay=1834457522 +48615902922424> ; tag=1834703115

<tel: 15902909494; phone-contex! To: <tel:15902909494;phone-contex t=ins. mno00. nocdsD. JppnetHork . org> s Lag=ak 18286
760745687 ACK

Cseq: 760961283 ACK

Content-Length: 0 Content-Length: 0

Mex-Forwards: 70 Mex-Forwards: 70

Route: <sip:([2409:801D: 0021300013 0000: 0000: 00013 0021]: 9900 ; transport=top; 1r /Hpt=a0c2 || Route: <sip:[2409:801D:00ZL:000L: 0000: 0000: 000L: 0021]: 9900 ; transport=tep; Lr ;Hpt=90c:
okie=10248> okie=10253>

Require: sec-agree

Require: sec-agree
Proxy-Require: sec-agree Proxy-Require: sec-agree





5) An example of BYE message
[image: image10.png]L2 et - mESWES
pkt2 txt [Beyond Compare]

[F51C: \Windowssysten3ziend. exe

CSeq: 76096128
'E [Content-Length:
Max-Foruards

1834763167 _3
768961281
SIP/2.6/TCP

lIE!ﬁI!!EIE5ﬁlIIIlIIIlIIIIlIIIIlIIIlIIIIlIIIIlIIIlIIIIlIIIIlIIIIIIIIIIIIIIIIIIIIIIIIII
SO RO B0 BE B0

§[BYE sip:[2409:801D:0021:0001:0000:0000:0001:0021]: 9900; Hpt=90c2_16;Cxt1d=3; TRO=FFFFFFFF—FFFFEFFF SIP/2.0

5902909494; phone—context=ims. mc000. mecd60. 3gppnetwark. ors>; tag=xkk2edux
34487522

: 1834487511 _17532205602409: 380d:600:180:beab: a9a9: 99£4: 221
(CSeq: 760745690 BYE

+ SIP/2.0/TCP_[2409:880d:600:1£80:beab:a9a9:994:d221]:8903; branch=z9hGdbK38957486T4
Max—Forwards: 70
[P-Access—Network-Info: 3GPP-E-UTRAN-TDD; utran-cell-id-3gpp=4600091A1906A700

Security-Verify: ipsec-3zpp;alg=hmac-md5-96; prot=esp; mod=trans; ealzg=null; spi-c=2327114935; spi-s=4001827968; port-c=9950; port

1: 0
[Route: (sip:[2409:801D:0021:0001:0000:0000:0001:0021]:9900; transport=tcp; 1r; Hpt=90c2_116;Cxt1d=3; TRC=FFEFFFFE~FFFEFFFE; X-HuBZbUaCo
ki e=10248>

[P-Preferred-Tdentity: <tel:+8615902922424>

Require: sec-asree

[Proxy-Require: sec-agree]





Comparison of two BYE messages (words in red are different, other parts are same).
[image: image11.png](3 hel - RESHER

txt_[Beyond Compare] W-Servert3
WEE #FEO TEW TAD® #FHO
H=[~8-[t taga-carssnax[dsa]d8 ~=EL

[E- Users\aiuu\Deskiop ki txt =l & & B me/12/21 8:31:17 |[FiUsersaiua\Desktop ok, txt
EYE 51p: (240975010 T N TS e e
© <te1s15902903454 phone-contextins . AncO30. neo460. Sappme oot

£ <te1r49515902922420 rrag 1834407552

57 1634487511_17532205502409 590 00: 1£60: beas a9as: 89741 4221 1894709107 17532205506240:

CSeq 760745530 BYE CSeq: 760961235 BYE

Vi S18/2.0/TCP [2403:8504: 600+ 1£60; s a9a9: 99£4: 42211 8903 branchezSHSAKABSS74867 || vs $I2/2.0/1CP [2409:080d: 600 Leso:beas: asa
M- Forvards: 70 M- Forvards: 70

P-Access-Newwork-Tnfo: SGPP-E-UTRAN-TOD; ubran-cell-id-3pp=460003141905A700 Poacsess-ieswork-Into

36PP-E-UTRAN-TDD; utran-cell-id-3gpp=46000916AS01C202

Security-Verify: ipsec-3gpp:alg-huac-ndS-96;prot-esp;mod-trans;ealg-null;spi-c=23271 ||Security-Verify: ipsec-3upp;aly-huac-ndS-96;prot=esp uod=trans;ealg=null;spi-c=2327]

10
<sip:[2409: 801D+ 00213 0001+ 000D: 000D: 0001 0021] 9900 Eransport=top; L sHp! Route: <siy
okie=10253>
P-Preferred-Tdentity: <tel:+8615902922424> P-Preferred-Tdentity: <tel:+8615902922424>
Require: sec-agree

021: 0001: 0000: 0000: 0001: 00211: 9900 transport=tep Lt sHpt=90c:

Require: sec-agree

Proxy-Require: sec-agree Proxy-Require: sec-agree





6) An example of REGISTER message 
[image: image12.png]L2 et - mESWES

© REO #R0 FEW W

[REGISTER sip:ims. mc000. mccd60. Sgppnetwork. arg SIP/2. 0
<sip:46000922907178301ms. mnc000. mccd60. Sgppnetwork. org); tag=1835170782
: <sip:4600092290717830ims. mc000. mccd60. 3gppnetwork. org>
(CSeq: 743425679 REGISTER
1817167496_17534533602409: 880d:600:1£80:beab:adad: 99£4:d221
SIP/2.0/TCP_[2409:880d:600:1£80:beab:a9a9:99F4:d221] : 8903; branch=z9hGdbE3669356900
Max—Forwards: 70
Im: <sip:4600092290717838[2409:880d:600:1F80:beab:a%ad: 99F4:d221]:8903>; +2. gpp. i csi-ref="urnk3hurn-T43A3gpp-service. ims. icsi. mutel
”;+2. 3gpp. smsip; audio; video; tsip. instance="<urn: gsma: imei :35156406-051417-0>"
[P-Access—Network-Info: 3GPP-E-UTRAN-TDD; utran—cell-id-3gpp=4600091A1901D705
Security-Verify: ipsec-3gpp;alg=hmac-md5-96;prot=esp; mod=trans; ealg=nul1; spi-c=2327114935; spi-s=4001827968; port -c=9950; port-s=9900

1 0
uthorization: Digest username="4600092290717830ims. mc000. mccd60. Sgppnetwork. org”, realn="ims. mc000. mccd60. Sgppnetwork. org”, uri="
sip:ims. mc000. mecd60. Sgppnetwork. org”, nonce="CVevANPO3 Wy 3rknEv/ptwACcrBDwAkybKeL6+7mu0=", al gori thn=AKAv1-HID5, response="310071be
£81 cdbdb3e=65077e21434b7”
[Expires: 600000
Require: sec-agree
Proxy-Require: sec-agree
lk: path, sec-agree
|A11ow: INVITE, BYE, CANCEL, ACK, NOTIFY, UFDATE, PRACK, INFO, NESSAGE, OPTIONS
SecurityClient: ipsec-3gpp; alg=hmac-md5-96; ealg=des-edeS-cbc; spi-c=1740821320; spi-s=955613259; port-c=8011; port-s=8903, ipsec
es—chc; 740821320; 55613259; port-c=8011; port-s=8903, ipsec-3gpp; alg=hmac-md5-96; eal
55613259; port-c=8011; port-s=8903, ipsec-3gpp; alg=hmac-sha-1-96; ealg=des-ede3~chc; spi-c=174082
b i 011; port-s=8903, ipsec-3pp; alg=hmac-sha-1-96; ealg=aes—chc; spi-c=1740821320; spi-s=955613259; po
[rt-c=8011; port-s=8903, ipsec-3gpp; alg=hmac-sha-1-96; ealg=null; spi-c=1740821320; spi-s=955613259; port-c=8011; port-s=8903





Comparison of two REGISTER messages (words in red are different, other parts are same).
[image: image13.png]° Hi-Serverd3
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FEGTATER S1p: 108, Bno000 Besds0. SARPRECHOT. a28 S1F/2.0 =
£: <sip:46000922907178301ns. nc000. nCCA60. gppne tiork . OT> s ag= 1820163560
600092290717830105. nC000. nCC460. 3gppnetuork. org>

743425674 REGISTER

11 1817167496_17534533602409: 880d: 600:
v S18/2.0/TCP [2409:880d: 600: 1£5!
Mex-Forwards: 70
6000922907173 [ 2409: 880
3. 3gDp. SSip;audio;video +sip. instanc 5156406-051417-
P-Access-Network-Tnfo: 3GPP-E-UTRAN-TDD; utran-cell-id-3gpp=46000901ABLOFS
Security-Verify: ipsec-3pp;alg=hnac-ndS-96;prot=esp;uod=trans;ealg=null;s

10
Buthorization: Digest username
5ip: 1ns. WNC000. nCC460. 3gppnetuork. org” ,nonc
£8ledbdb3ees5077e2143467"

Expires: 600000

Require: sec-agree

Proxy-Require: sec-agree

k: path,sec-agree

Allow: INVITE,BYE,CANCEL,ACK,NOTIFY,UPDATE, PRACK, INFO, MESSAGE, OPTIONS
Security-Client: ipsec-3gpp; alg=hnac-ndS-96; ealg=des-ede3-chc; spi-c=193
©-3gpp; alg=hmac-nds-96; ealgeaes-cbc; spi-c=1930610220; spi-s=1130653642;
alg=null; spi-c=1930610220; spi-s=1130653642; port-c=8006; port-s=8903,ips
0610220; spi-s=1130653642; port-c=8006; port-s=8903,ipsec-3gpp; alg=hmac-s
2: port-c=8006; port-s=8903,ipsec-3gpp; alg-huac-sha-1-96; ealg=null; spi-

460009229071 7830105 . nc000. nCC460. 3gppnetn
CVevANPO3tHIy3TKAEY/pHIACCTE

A

0.02 ¥

FEGISTER sip:ius.unco00.ucodsd. Sgppnecuork. org S1F/2.0
£: <sip:46000922907178301ns. nc000. ncA60. 3gppne tiork. org> s tag=1823170159

©: <sip:460009229071783R1ns. nc000. nCC460. gppne tuork. org>

CSeq: 743425675 REGISTER

1: 1817167496_17534533602409: 8804: 600: LEB0: beas: agag: 99£4: d221

v S18/2.0/TCP (2409:880d: 601 221128903 ;branch=z9hGAbK28 41865
Mex-Forwards: 70

m: <sip:4600092290717830[2409: B804: 600: L£80: beas: a9a9: 99£4: d221]: B903> 1441 3upp. ics,
3+, 30Dp. SuS1p;audio;video ;+5ip. Nstance="<urn: gsna: inei: 35L56406-051417-0>"
P-Access-Network-Tnfo: 3GPP-E-UTRAN-TDD; utran-cell-id-3gpp=46000900F901CF04
Security-Verify: ipsec-3gpp;alg=huac-ndS-96;prot=esp;mod=trans;ealg=null;spi-c=232

|

10
Buthorization: Digest usernane="4600092290717833ins. mnc000. ood80. Suppretuork . org”
5ip: 115, ANC000. NCC460. 3gppnetwork. org” ,nonce="CVevANPO3 tI3TKAEY/p+uACCTBDUAAYDKY.
£8ledbdb3ees5077e2143467"

Expires: 600000

Require: sec-agree

Proxy-Require: sec-agree

k: path,sec-agree

Allow: INVITE,BYE,CANCEL,ACK,NOTIFY,UPDATE, PRACK, INFO, MESSAGE, OPTIONS
Security-Client: ipsec-3gpp; alg=hmac-nds-96; ealg=des-ede3-cbc; spi-c=427206513;
-3gpp; alg=hnac-nds-96; ealg=aes-chc; spi-c=427206513; spi-s=3512252260; port-ce80l
genuLL; spi-c=427206513; spi-s=3512252260; port-c=8007; port-s=8903,ipsec-3gpp; ali
513; spi-s=3512252260; port-c=8007; port-s=8903,ipsec-3gpp; alg=hmac-sha-1-96; eals
rt-c=8007; port-s=8903,ipsec-3upp; alg=hmac-sha-1-96; ealg=null; spi-c=427206513;





c) TCP/IP ACK

In addition to the above application layer data and signalling, TCP/IP ACK packets also shows common field thus a candidate for a compression. 
	TCP Header

	Bit offset
	 0
	 1
	 2
	 3
	 4
	 5
	 6
	 7
	 8
	 9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31

	0
	Source port
	Destination port

	32
	Sequence number

	64
	Acknowledgment number

	96
	Data offset
	Reserved
	C
W
R
	E
C
E
	U
R
G
	A
C
K
	P
S
H
	R
S
T
	S
Y
N
	F
I
N
	Window Size

	128
	Checksum
	Urgent pointer


Considering  TCP header structure, many fields would be same as that of previous packet(s). 
As shown in the above examples, application layer data, SIP signallings and TCP/IP ACK have traffic characteristics where  many fields/content are repeated throughout the transmission.  

Proposal: capture above traffic characteristics in UDC TR for reference.
3. Conclusion
In this contribution, examples are shown considering the traffic in a real system. Repetitive appearance traffic field has been identified as a characteristic of the use cases analyses.  
Proposal: capture above traffic characteristics  in UDC TR for reference.
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