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5G Commercial and Its Fusion Applications

253 /LI Shan, 3283 /ZHANG Chunming, ;ET[E /WANG Weiguo
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(China Academy of Information and Communications Technology, Beijing 100037, China)
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detail/34.1228.TN.20191219.0928.002.html
Abstract: Although 5G mobile phone is more difficult to research and develop than 4G mobile

phone, its development exceeds expectations because of the growing maturity of the
LS EHA: 2019-12-19
IFSEHR: 2019-10-13

smartphone industry. 5G applications include three directions: smart life, digital industry and
digital governance, and 4K/8K video, virtual reality (VR)/augmented reality (AR), drone/Internet
of Vehicles (loV)/ship and robot are four basic applications. 5G can also be applied in industry,
medical, education, security and other vertical industries, and generate X kinds applications. In
the early stage of 5G development, 4G enhanced services will be the primary applications, and
more innovative applications will come out in the middle and late stages.

Keywords: bG; 5G applications; VR/AR; loV
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Realization and Trend of Network Slicing in

5G NG-RAN

#4531 /YANG Li, Z=XAHE /LI Dapeng

(BRI BIRAT, 7 &I 518057)
(ZTE Corporation, Shenzhen 518057, China)

B2 MSUIRTIREARN 5G BEBIMBHIIEIIEE, WHTH 56 BEBRIMSTTLRNNISL
Wiz (E28) BIMSTIR DRBIWSREHARER HNZO-, NE T B=SIEKETR]
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N 6G MBEANLES E2E INESLIH 87D, BIlE—ERAREH L RENR .
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Abstract: The network slicing function is the required function of the future 5G cellular mobile
network. How to realize and implement the end to end (E2E) network slicing function in 5G
celullar next generation—radio access network (NG-RAN) is one of the hot topics. Based
on various facts of 3rd Generation Partnership Project (3GPP) standardization process, the
comprehensive views about its development are given and advantages and disadvantages of
its related essential technical issues are analyzed. It is considered that the 5G network has the
capability of E2E network slicing, but there are still some technologies that need to be further
developed and promoted.

Keywords: network slicing; 5G cellular mobile network; RAN; function orchestration; resource
sharing
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Soft Power Saving of SG-NR Base Station

i

#1{% /HUANG Jun, HEZ5 /TIAN Sen, it /ZHANG Shizhuang
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(ZTE Corporation, Shenzhen 518057, China)
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Abstract: Power saving technology for 5G-New Radio (NR) base station is an important )
detail/34.1228.TN.20191221.1559.004.html

consideration of the operator. Single cell power saving technology and multi—cell joint power

saving technology are two main technologies of soft power saving. Six kinds of soft power

saving technologies for 5G—-NR base station are described, including symbol power off, slot TLEAREIRE. 2019-12-13

ff, ch | ff lifi PA) bi | j i
power off, channel power off, power amplifier (PA) bias voltage adjustment, carrier power JTRSEER, 2019-10-15

off and advanced power saving technology. The uniform standards in the 3rd Generation
Partnership Project (3GPP) agreement are expected to set on power saving of 5G-NR base
station.

Keywords: symbol power off; slot power off; channel power off; PA bias voltage adjustment;

carrier power off

1 R JE 415 108 0 R e
SR TZ. HrEBE R hEes
Fir Sl DT RCR LU REAR e . B

( Massive MIMO, f&j#5>h MM ) 2244
NR B4~ KL 18 1) 20 B AL e rd

M, 5CH =1 (NR) #
AR FE G 1 Dy FE SR 4G K

#t (LTE) s 2 52 H £,
X 1% NR (112 8 AR IER T
M H [ H {7 2018 4E A AT A,
2018 4 H [ HL A5 1 2 1 R 212 42
JG, HH L EIL 1201247T, W
THFE TARK— 5 FNE . Bk,
NR B 1 g R is B — A E
BZ RN

NR e m E L EHm T
HoR AT R 2 A 2 i i

LTE i#EAAL, #BEA Y (PA) |
Wk EAL (TRX) | BUF ik B
(DPD) . ¥vdbiphbs, (H)Z,
AL S LTE 2849, NR MM 22
F AR08 1 PA D3R JE LTE #i
R 10% ~ 15%. PA IFEAEREAS
W IE B &7 ARG, {3 TRX
DPD FE b B 43 D FE L EE 2R
Tt b A T2 A Y RE AT
REIRBIFEMRIIFEM B 1.

an, R R R AR R Y 2
HALHES R BERA T Intel HB
BT T2 DPD Zhfig i3 vl 4
FEITFES (FPGA ) BN B 45
O FRESEIL; TCR BRI A AL
B (GaN ) Doherty £5#4 . X EE4H i
HBH R HBFAR T SG-NR e IhEE,
fAi Al T REEAEH

B Re A R T W R —

PRGRMERA 19

20191283 252585 6 8 Dec. 2019 Vol. 25 No. 6



At
[

5G-NR EISRTIRERA

ZTE TECHNOLOGY JOURNAL

TE B JCRNYERESERN |, ARE/ N X A7
iy R W 0 e P e 2Bpl LA fiE 1Y
Ao USRI A-EE A A £ X L
INDKARAERIAT 5 IR . I BTG HT
I SCIHT . PA R FIEE X 2 /N X
BRI BB . N TRRE (AT)
TREHIAR

1 B/NXTTRERAR

1.1 55X

NR HuhJ® T 4eE e, M
XFLTE Zeulfi, ¥R E, M
B AL A el A S, (4D e PR
(RB) . 47w &R 4> (BWP) | Ik
S5 /NDK) U R R B A S R
M RBEH . f£50) LTE W& —
AR, WEAE R RS, 7E
ZEERECT, PR AT LR
JFE— A B BRI 455 (F il 98
(R, AT AR AR R A ] FE — A Bf
B T A5 (0 L4 BB 3 RB 1Y
g, FEXFPIRME N, TR A
SRS T &, el Ll
KM

PA DIFES R S TIFEFI B0
e, FAINFELE PA JFE 5wk —
BAEE, ApafarmiAEf; sl
FERAA T B sG55 C W
TRERY A B REL PA S IIFE,
TSR T R T AT S b
PR AL SE B, SR 5 W T 7
XHEATAE T RIS [/ PA S
UIHE S TRX W ER S IhFE, Rk
Wr 7 X AFFS, 84 PA Fil TRX
A ESIIFER] Il X714

545 2% B 1 Pk 5B ) A
g, G B % 1F S PA R

20 | hrG@ERRA

TRX. IZIREXRS P28 S TEREFE AR
(KPT) BEFEMA, LA A A R n]
ISR

1.2 B PR K B

NR B B G By 32 22480 4590 2R
FIFLOHI B, o A B BAS IR 2 LA
R EN A ER T BE H W, X L
JE R B A RB 52 it —2 1]
B dnRBER2) TR BB T #5515
EHREPEE, BaERSEE T
F1 VR E B 55 MR 55 i (QoS)
1 12573 Sy WA Sy [ N R |
JE RB RFREALTTR, A&
TRIENE

AEXF 1.1 AR A5 ST
i B S T 2 18 ol 55 B A, (R
FEEA AT 5 kW, X HY
TF R R TR BRI E T, —
A slot B — M7 5 HTHHET
frE# 5 (PDCCH) , — /N4
SHTMIHZS%55 (DMRS) .
XHE—k, BIA RS HT
v 55 L. A4, g5 EidE
Fe R 12114, FFES A 2114, TERFS
KW AR T, —A> slot BHiA—1
5 W T PDCCH, — ST
DMRS, N 455 H Tk 55 %4k .
B2, b 55 Bl i ok NI(N+2),
HE R 2/(N+2). BT N<12, Frlh
FEAL T IR FLRR B, 75 W
b NS QPR EL EROE NS

X B TR B s N R
3 47 L5 1E (PDSCH)
AR M 2RI a . A EM L
Hebt, X Fh I 0 DT

B B X Wik A2 ) () FE SRR 2
KB PA FIFE 4> TRX, B

2091283 22585 6 8 Dec. 2019 Vol. 25 No. 6

SRIZINRER M 55 I SEAT — 5 520,
(ELYR 2 75 1T 52395 47 1] I B2 5 1 s
[E], FTLAXE QoS 52 Al 44

1.3 B8 K HT

I T G W R /N IX A — 2 R
faf T 6 PR 43 3 3B DA IS #) YT RE
. X HL A8 B 48 PA DL 5 PA
XF I 9 TRX 1 DPD., 38 i 5 M 2
SRYRZ I AERM, DRI BRSP4
WL, DAY EHEE.

SHREE SN S R PS
Wr: T 47 A W, 5G-NR
B G A ERASERCS
EFOTIENE F R A e S |
T BB LA S E AR, 8
T3 23 BRI 1) 7w i
AR, B2 A

©® 5G-NR J: k5 B e 43 K
2k I35 SSB/CSI-RS/PDCCH HY &
B, DUORFE 5 ORI A 3
{7 18 0 2 A ) ) 7

® T 4x KL H L RB &
SPoh eI, @& R DL SRR RB
BHWD, X 2R RB i R A4

L SRS E FERER /-
CLREHE R AR R B A A8 1k, 3X
I 5 S i A A A2 L R B A I

® IR FATEBAICAR, W
ATERAY A AT LA

F T 1E G2 52 JF B RB
BH KB, T BB i R R,
i H AR LA D4 2 50nT gt 2>
Bz oA, BTl —R Tl 55 He s
B

1.4 PABIE
PA A [& 38 17 2% PA 1) ff & HH



o TEARRMRERET, D
BIUFEAR . Wl FASTIFE ] BRI
REFE. TELRUE—E DI e i 1 JAH
[l DT, — el &
S, EASTIFEE/N, Y PA 190w
R A R, Hd KA
RSN, X TG EE 5G-NR
il R 2 B A R B RB Al i ol
SIS R TR, DUk D
AKX . PA I HGE I F/NX
i s, &1 fR—sk IRl g )
A TSR BB TR T
i B LR OC R R . TR
g B 2 (o PG AR B P 1) T AR X
[E], BPRE 1A v, k.

A% ep YR e B H R A AR A s
&K 1~400 ms, X T[] H
FETal, &SRR, andg
FaE WA 1 ms, HR4 PA JEERA]
PASE R BRI 550026, 1T RERICR 4T,
HLEETH & QoS, {EJZ HRL RN A% &) 57
W EEE WA R 400 ms, PA ANBE
S BRER D 552, BARIRFTY
RERICR, (AT I o] BEA T 2 RRAs
FENY 55, L e AT A S
(uRLLC ) W55

2 ZINKEXBTRERA

2.1 FK Xk
Bz B Ak,
CHA Z B s, ThER L)
Z /DA 1.8 GHz #51BE HY 45 43 WL T
(FDD) #1=XAY LTE. 1.9 G/2.6 GHz
A B ) B 4 LT (DD ) il =28 )
LTE. 2.6 G/4.9 GHz 4l BX f) NR #l
900 MHz S BL 1) 4Bk shill {5 R 4t
(GSM) . Tl FsE AR Z

5G-NR BT AER A

ZTE TECHNOLOGY JOURNAL

W L8 AR TIFEAR K . R T 1T RE T M,
AT DA AT TR A i (B
55 /N ) (R PRI ek«

® i X, HIK
GSM . 3 8hid {5 248 (UMTS ) |
LTE. NR, o] DL7E] =0 B 7 %5 &
JERFERBE SR RS2 AR
BF, AT DA 55 oy 5 75 2 St
=2,

® X T Fik 4, Xaf
LA Sk 75 il =XRD et 7 5 ) =X
filin, NRJEFZREG, GSM &
T 5 X

® 7oL 55 T B AT, S

PA FIHEIDR
A

P, oo

S

.................

YA Je kg w il X As =,
T OGP B At 2 o) g 2 itk 2 i
Sz, P2 HER T O

LI NR 4 NSA 5 X 41 ™ i,
Al Hod B NR 2 2 &
LTE 25t ad w il =0 4n2ik NR Ok
55 LA, 0 AT DL RE b oG W
NR, [RIBFHE 9 2 55 # 3] LTE .
— H LTE v 55 @8 £ PR, P méie i
NR /MK XA, ALK
FERESE b 55 e fb i AR Ak, 2R0%
KRS S RIFE S B0 9, P28
4/ PA. TRX . DPD .ts i ( DPDIC )
G o S R B L [P

Vi

> V, ﬁﬁiﬁ*ﬂlz

>V, RERAIX

PA: TR

A B FARREEETIHOVEHIEREE

NR Bt EEE

LTE BEE

LTE Bt BER
3CEMBEE

26 2fESR

LTE: HEp&EH

A B 2ER (RBNX) BIREBMLER

201912 8

HFEHIIR

S

NR: =20

RGEREAR
&5 25 %5 6 Bl Dec. 2019 Vol. 25 No. 6

| 21



At
[

5G-NR EISRTIRERA

ZTE TECHNOLOGY JOURNAL

I I 28 U P 1 AR A A 2

22 NI EgETHE

NG (AD) & Hi ARty a]
DL FH B 2 0l 4 68 o AT ] DL
W 26 7 s A8 Ak, 4 i O W B 43
WA ECH B B, ks R
ANESHEE G (RRU) A {7
B ls, mPSRANRPBEZIN 3 min,
FIF LA, RRU SEPBR TAERS ] &7 e 1
A 1/(3x60)=0.56%. il L Al 7] LA
A ERBNIR R, B RO =k
Y5l RRU, 751 4 3] 35 /i F A
RRU, Mifiia] DAREARTIHE

CIRP 3 ST N3 3 R i =
() LTE F P %k Bisf e 22 Ak ) 552 0
Kl Bl 3 H RHETE 23 miFIR R 6
R BRA . B g
FEMIZ BLREAL T WL, AT A A4 S]
AN S5 AR, R BT AP
R NR /NX ., S 5% 5
HP ] TR 2 LTE 8% 3G M4,

AR AT LA~ > W27 TR DL
WINIF A TR G /N, SR

LTE B3P
200 |
180 |
160
140
120
100 -
80
60 |

A A A

T WG DAL R EAUE LLRIIE
w4 MG HFNMEA R
B AR s R . B R
Xk g5/ (RERRE) M
P, A 7 55 PR AR X R AR A
iRt B 4 i RN X ] LS
G S A AT RE

Zi BRIk, AL 5 REAT LAZEMR
Huff I RS, W S 5
KA IUA/NX AL 5 RERT LAY BE
HFTIF BT /INX, ] DATE
T S PR E /K T
TR 2 2%, T I AR
Z, N TARACEE B XE; AT A]
DA P 28 45 Bk B R A B0 QoS llk
55 T R Sh A WAL T REM R S L
PR T BB AR R — 2 TR
KPL, KA T W28 A3 (R M

3 RREITTRERLA M A X
TEHUNXTREEAR A, BR TAT
FRIBAN, AT REE RIS M 2% 0
2BV RESE b (KPL) #BA — &
(IR o 455 ST RN B S WXl

—8— KI)PEAZZENE

M ZMEATE, FTLAE . Wik
PA I ERE R, TR 5
TR T —2 IR, AN S I AE
UL 55 B A BETF I s 2R PA
JERSERTE A, BREE Sk A HY
Wil p 25 ARG, DU e] DA FF . EiE
Wr 252 /N X 7 15 LS5, Kk
IR . GBS, BRI
AP # A b 55 R EESR AL

Z/NKBE G T REB AR 3
BT i TR B R, EHF
AN 55 171 Ao 55 AR K 19
St XL 45 AT AT DA A ey 44 £y
FHAh /N X s H A ToZ = i
P RETNARE HLAY AT AR
T, ) 2N DX B s [ 71 i 541
ol X 246 T 7 A v SR S DA R
Gy/NK Bl 5 SRS TF I RETIRELE
ANTRI G T s 20 R A

FESEBRMZgH, BU/NX T REEL
A —BHAF/NX A%/ /=
M /NXEE T RE— AT
TR 7 Ao B TR B T G IX LA E A
Ykt N, NR M P>,

=N
P

— i RKDPREASRERKRE

A

40 |
20 |
0 T T T T

T T T 1 BviE)
= w o o ~ oo No) —_ —_ — — — = = —_ —_ —_

e 2822 2823885z EE8 L2883 Eg ¢z z k2
S °© © o o o o o o 5 & &5 &5 &8 & &8 & & &8 8 & 8 8
LTE: KHESEH
A B3 EHR%EHONR
PRGEIRRA

22 |

2091283 22585 6 8 Dec. 2019 Vol. 25 No. 6



R /INK AT AR T, ok 55

[a] 7% %] LTE, 4 LTE Mk 55 %41 it
A MRE NR.
4 B5RIE

Ak SG-NR Heu 5 REPERERT
B REFNAE T AR T EL IR Kok
FRYGREAE R Fr 2L AT B 2340 M 1l
FAFHUE A IATRE by 85
ST EE, IFS 5 R T RE
FERE R PRI AL . 7EIZ B
WEBIR, ST S S 2
FEL NG

H TE S R P& i Ak 22,
WRESHUA R I . aEaE R, 2,
Pedk . eI, T RS,
T 3] A HB 23 XiF X 4 T4k KPL A 5%
M, HeAs, AN TIREILEATTEE .
X A5 ok 1) B 23 3 R AL
HARMAL X LS A A, IR
18 R TSR AE TR RE AN fiE KPI
[ S5 2

MFR HE AL Ff Bk B, SG-NR
LG e BAE 3GPP PRk
SLGE—ARiE ™ R RITF LTE A7
ST T / RS BEA AT BETE SG-NR
HAG BSR4, UMSOIE Ry
TR i S B 2 A AR
), B3RS 56-NR Kiulife
FEREAR 1,

FETEAIZ IR, SrEpel
HOfE AT LA B3k e, filin, F)
FHRPHBE . XURBHE AT IE# T4E, St
IR KA ) 1 S

SEN

[1] 3GPP. NR; Physical Channels and Modulation:
3GPP TS 38.211[S]. 2018

[2] 3GPP. NR; Physical Layer Procedures for

5G-NR Hit#HEgRA

BR F

ZTE TECHNOLOGY JOURNAL

A B 4 MEBIBIMET BEEITRER L

INXBATE

B

B \XAE

N\ XA

PA 8

A 85 SHPRHRENNARK

Control: 3GPP TS 38.213[S]. 2018
[3] 3GPP. NR; Physical Layer Procedures for Data:
3GPP TS 38.214[S]. 2018
[4] 3GPP. NR; Medium Access Control (MAC)
Protocol Specification: 3GPP TS 38.321[S]. 2018
[56] 3GPP. NR; Radio Resource Control (RRC)
Protocol Specification: 3GPP TS 38.331[S].
2018
6] ESE . MEs2Y ML LR BHERF B,
2016
71 B2, S8, XIS . les % I KOS 4
YA AR ). @B | 2018,23(4):2-8.
DOI:10.3969/j.issn.1009-6868.2017.04.001
18] =M. Zt=I A ML LR - BHERZEMRAT,
2012
91 15, foKee, . WS ENRENA ML 2B
3T BRE TR Z R, 2004
NMOREXH, Kow, RN, EBTRKFE
HWEZE U ITENARSKE 1999,
36(10):1240-1245
(111 FER, MR . BEEERIZRNA MI. LR :
EHe T tEhRAt . 1999
N2/, BWM, Z/HEe EFREZIH
2ENMBEEREREEMRU. DB R
A, 2018,23(4):14-19. DOI:10.3969/
j.issn.1009-6868.2017.04.003
[13]raft_MeetingReport_RAN_85190920[EB/
OL].https://www.3gpp.org/ftp/tsg_ran/TSG_
RAN/TSGR_85/Report/draft_MeetingReport_
RAN_85190920_eom.zip
[14] YUAN Y F, WANG X H. 5G New Radio: Physical
Layer Overview [J]. ZTE Communications,
2017, 15(S1): 3-10. DOI: 10.3969/
j.issn.1673-5188.2017.51.001

20191283 252585 6 8 Dec. 2019 Vol. 25 No. 6

i1

PA: TR

£ & & N

BR, (OENRNER
ANDTRED, RS
T LTE FMM Eig8EAE2
TS MMBTEE
EEAD R ARG TIREEIN
WTIIE, HERMET
HHFESWIE. MAC
K PHY &R TBVTE,

4

B, oElRnaR
NTRPLEIM; E2M
ERIEEMARILE,

Z£553 GSM/TDSCDMA/
LTE/5G NR £ ii5 7 & i
K, BAIERIAR 4G/5G
FRITATIREEAEAR,

4

KT, OEARD S
RBADSRNIREIM: =
M= CDMABG 25/
UMTS/WiMAX/TD-LTE
S RNHRFTRBL
T/E, BAIRETGF
REAEARINAR.

PRGEREA | 23



U imMNZEt

BEsEA T

FI_)I-\'I-EIQE 5G+

End—to—End Network Slicing Enables 5G+

Ultra HD Media Industry

FIBEST / SUN Xiaowen , F&I% /LU Lu
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(China Mobile Research Institute, Beijing 100053, China)

BE: 1TV 66 BRARMIUNSTRFZREN, BT —PHEEIANASTIR BUROZ.,
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FEEE: MBLDR; 5G; BEBEERIA

Abstract: Aiming at the high—bandwidth and other scenes in the 5G ultra—high—definition media
industry, a solution for end-to—end video network slicing is proposed in this paper. The media
industry has common problems such as high transmission cost, low transmission stability,
and long deployment period. Our end-to—end network solution solves the problems in the
process of high—definition video live broadcast by creating a one-stop "56G ultra—HD industry
mobile network slicing" product and service. Based on the existing network environment, the

networking and performance tests are performed to accurately match the needs of the media
industry, and truly enrich the rich media application scenarios.

Keywords: network slicing; 5G; ultra—high—definition media
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5G Application in Energy Internet

1B /XIA Xu, %RZFH /ZHU Xuetian

(PEBEARBT, LR 102209)

(China Telecom Research Institute, Beijing 102209, China)
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XH213: 5G; BRROEAN; 7ZEEB 0VIERN; E5aEEBM; MEStIA

Abstract: Energy Internet will be one of the most important application fields of industrial
Internet. In the whole digital and internet process in the production, transmission, distribution
and application, 5G can bring innovative solutions to the energy source Internet. At present,
the energy industry is undergoing a new round of changes. With the integration of the new
generation of information and communication technology, the energy industry will be cleaner
and greener, more intelligent and efficient. By using 5G to enhance the vitality of power grid
industry and associated enterprises, the efficiency can be effectively improved and costs can be
reduced, which promote the leapfrog development of smart energy system and digital economy
in the power field, and greatly expand the development space of all parties in the power grid
ecosystem. And it is expected to bring the next wave of smart grid function and efficiency
improvement.

Keywords: 5G; energy Internet; ubiquitous power Internet; smart power grid; network slicing

4G HEAR S 48 3 L i
I EMEAE AR, 56 HA
R— P WEA R A AR,
RFEHE XA BAR WA DL
BRI A G B EFR. 56 g &
W 28 3 35 5 21y 38 15 47 AR 1 AS I o

T R T R B e o A ) i) A Tk B I
21 2% 2 GE Y = GO 2 I 46 Joi
AR, R ANTX TR sl AE
(REE )= GE o N NES DN
N5, YrSyEm e, REE,
B R E— . 7R LARETR HL I
W AR L E IR AR, {5 R
P TEAE T RS LA 14 TR J5E 42 4l A

EEMB: EZXRMEAEI (20172X03001013)

20191283 252585 6 8 Dec. 2019 Vol. 25 No. 6

DOI: 10.12142/ZTETJ.201906005
LS HBRRHEIE . http://kns.cnki.net/kems/
detail/34.1228.tn.20191219.1517.004.
html

LB BhREET: 2019-12-19
WFsEYE): 2019-10-17

Bl I R B R AE 1 R BB AR Y
B, X5 56 #HARLEMHZA.
PLSG MRS Bl fEH AR
FE BB 5 ELIE AT TR B N A
o ARURILEXN 5 5G 45 IR
ity JUHUE RIS B a5 W 4%
RE A TR BE LA, T A H o 5
B E AR, BRI

PRGEREA | 29



T 5C fEABRE XMV R DHTNRE

28 ¥

ZTE TECHNOLOGY JOURNAL

ko DS I R e Ve N R et e A
FEKAl, RIERE SRS
oL A RUETE L .

1 BEIR B BRI A% R&EEEF0
2454
TEREIE HL R, EAFEARE

B R T A% 4 AN S IR B
B A 12 1A R R BT I R Al 55 1) 7
A o Bl A5 USRI R AR UK S
REUE HIBE 7 K i . il # v
B 7 SSRGS, SRR
HIR AR R T — 2881 )
Pk ¥,

(1) BrRe . AR Xf4akAs
W, SCIRTEFE e, BYITER
JET]FAERRIR A H . TR RETR &
HL R P 2 L s 1T, R
WOk B Pk — 5w, A
[E1= )y N ] TR/ ¢ N 1 R G
eNeEN Byl B T P B o i Q1|
M S5 — i, A CEEYR ( DER )
49 TR 5 95 375 {6 TAC HEL )l g 246 B i)
Tt Bl B4 TG TR P 24 A5 oAy 1) 25 0L 1]
AT IR 25

(2) B, BEE B R H
HIEMPGRKJE, i E TR A
TR, Ry B G X 5 SR )
AT (s ), Rl
BT LR TR Filn, FE
FL 42T DL AR SE I A o5 B2 i
L, AR b g LIS R) AT 326 1) L B
FHHL .

(3) Wk, Hrixsiis
4 H XS P R O i R )
Ko B, —SeEPH R
SREL Y Ty o 53— J5 i,
A HEL X328 35 X 9% 7 R R 1)

o> oo

30 | hrG@ERRA

EORWAEZ AR R, e s A
M, RA R, LA,
it X0 R X ) 67y AR L A TR
IR

(4) Hrlss . 7EREIR HLHK M
e, BEE M CREEA L HLBIR
Ffess . AR ERE, B A
Ak FP R BB 5 55 PR &
J&, M, %,
R P I AT R A IR, %
ol L SRS AL PR TG A TR I 2% o
B TAEATERRAE | foekar, A
DIFT By RRAE . WIEE L MU
BB HOR KRGS, B
TIMR 55 T2 55 V- 65 B AL [ 4%
PRAIE

2 5G 7Ege iR BB W B9 Rz A 53 4

fE U F I A Ay i 8 ) 3 B
ke, XA R T8
FE 55 752K o e B D 55 1 £
RV E T AR 45 75 2 )
RERTE . WignfE. mrTSEmRbaE .
ZE RO I A S A H B0 {5 g
JIHMIZ% . 56 HFH& KT |
EATRE . RIERE . BUA” I,
A A B RNk RE TR B I (1) B L A
FBZ—. 56 RGE M RE 3T
i (eMBB) | A SE IR IS ZE 30 15

(uRLLC ) WAL 258 (5 mMTC )
3 REERIRE A B TR H Ti2
A IRV =R B 95 A
SEER R L S5 BB AL TR, (b
TS5 K.

I RE 5 B Y 55 R A AL
S IEERE, R B MTE 5G L
BN S5 FE MU 2 K2k
(HRIZ 1 foR) -

(1) uRLLC Tob#EhIZ8 55,
FLR AT 45 R 68 o A UL HL )
1k, RGO e far s

(2 )mMTC {5 B REZ 55,
HAKTT R CE A AR Bk . &
Ao UL I

TEIX 2 KIS A WAL 5G RE
HERM N Z A, BAEEH eMBB
AL X B RE £ M 45 25 SG R Pl

2.15G M&EW A

5G HE i 2810 7 2 b % T E
17k Z R W 2% e oK. 56
25U i B A% A AN [R] 2 LA 7l A
Zesedb . ME PR . Thae ] Hiliy
W28 MR 55, SEBLA P Ak il ) 4%
VIR myiit . dEFsgE, fEhe
Gy s AT 28T A T S 380 .
5G W& Y] Fr AR AE— 38 A A
fih b 2 2 g 2%,

V &R 156 MBLDA LECEBREEM AT SIHRFR

W22 56 3k | BISHE | IFMH oo
BEEDMIVIBER  *xxxx xxxxx
SIREHECITIREG]  *rrrx xEEas
REABERXE

e 0 I B

RIHER | WHSHRE | WISHTER | WISSR

*****

IN@xaP)
+ CRNT)

*****

mMTC: EENEREE
e "RRERER, I HBERY uRLLC FI mMTC

2091283 22585 6 8 Dec. 2019 Vol. 25 No. 6

uRLLC: STFEIBEE



AL HA R RIN G DIRE, iERCA
M2 AR 55 75 5K . 5G W& U1 7 B
25T Ui )it DX 28 R el 55 S5 2 T
W(SLA) | k55bmeEs . M2 hE
et 2. Ashie” AYHLBRHE,
‘B RE A IR 5512 B R s A A L
W28 BRI 25 B AR 55-( Naa$S ),
(] B, R A % P ey ofe B gt 1 il
55\ B 1) 4 B PR R R R 1
Rk AR 0

5G M) v AR 35 U) ik
T HEMRE . VIR is T, ML
fb. 248, BEIFISE. BT IR
UED) R S R A AE AR 55 4k
YR Al DL Bl il A ixit, s
YR R T (GST ) FsE ik
Bete BRI B B i i 3 15
S PIIAE (CSMF) | Y1 B
HiGE (NSMF ) #1110 F 48 L fig
(NSSMF) #4703 (GEJTiE R |
A1 R ANRE I VLAD ) o ansk 2 fr
N, AT — D R Y
B, AR PR B A T IE
PLPRIE HE BB 05 38 21 FIUAR ) ) 4% B
Jio TV RSB By, s
A BT T TR ik . MR
B MY R, AT Ak F R
(D) AR Bl i — 20 il B AR
Ffiik CSMF, NSMF F1 NSSMF %

=l 5G HERERE BXRIN BV DR

28 =

ZTE TECHNOLOGY JOURNAL

BN BREL, I 2 ik
SRR, W~ — AP )
o2 1.

2.2 5G KNI R AL

JE T2 A8 WL T I ) ) IR
FREET L Y, BEIC 2 B AR
K s, BoR A sifk. M
HL e R AR . C PRSI s2)
1D, ZREICKS . AR 0 4 o 46
AO S, FEMZArgE . WL 1%
TR B M Ko A R
PR SRR A3 Hrll 55 75K, 4
H A P 1 ey 2t DR 285 D) R T 6
NS 300k 58, DA AT b i 1k
5G N, SMZEGUERREE, FRIE 56 M
KYERE . WEKDI R, Za ol 557R
AMERE, JHRRMLYI ST St
s LA S A R, T
56 HEAREAR AT R . HJ)
ol FRpE s 1

(1) hEFE e b im s
JB& T 3T 56 W45 B EE ) [R) 25 A i
W (PMU ) B FA#FZE S50 UFE TAE .
fict FL ) PMU (193 1 75 >R A $5 3l 15
AR SERHESR /N L BdE 2
o SEEE NS R RN, Bk
U W 3E 15 [ BREHEEFE 10 ms DA
IS A SR, )2 R

¥ % 2 56 ) EAE)
WESTDR BIRLIRE
CSMF BERBSEIRNME, ARGEEUTSERERECAMSIIAERER
s WLSTIR BRI, A5 NSI BVEIRAGRHF, DIRMMESSTIR E2E F/RPITE

NSSMF

BUIR SSMAERTR

MLSTDR = IWEEDIEE, 15 NSSI BRI

CSMF: BIEiRSEIRINEE
E2E: imZli

NSI: ZStDH Sl
NSMF. MEETDHBIEINEE

NSSI: MBI ML)
NSSMF: MESTIR SEIEIEE

T 5G W25 2B PMU b 551G
FE | RATEEE SR

(2) H [ A A 2 T DX T
JEIETF 5G 2% 11 L 7l 5538 Bc 14
o BHIE TAE, B A sh1k .
FHELAE RN 55047 T lk 557K 3K
PEREMR. 7E 3.5 GHz. 4.9 GHz 2
A5G BB, AR AT
KK 467.9 Mbit/s, 38 15 S 1) i S
HIWHE Hy 13~27 ms, BCHL [ 3h{bE
P 0 )7 S E) A 23 ms, FHHLAE ELR
AL I B HE] 671 ms, 196 A2 b 55
HRETT R

(3) EIZEH WAE AR
F, i 8 B L BT A 500 VR AR
HEL ol 5G ko, @ 2 5G W 2% i
DS 178 H i 548 i D) Rl RS
FEEE A B, XA E 500 kV
L b R /A R L IR A
I 5CH AR, BAET 56 W% TEm
LA 2R BRI T (AR Bl 55 v
FIE TS, B R P S
i5%1] 400 Mbit/s PL | 5G iBGEH T
HLTE ML L | AR i A is ] 7
RS Wz ] | A8 B S AL AGEAG: |
TC RS AU e 92 1) S 7 s 4
55, S AR R I L AR
LR S IR Rtk . TAAE . &
HTH

(4) HEHAGFERE BT
b BN BE T LS PR R R
8 MRA AT (3GPP) Fr
#E 5G 741 (SA) LT
P I, FHH 56 W4 1 2Z 7044
KB EERE ST, A5G 4T SLA
PREE, $&FF 1 HE S A H A7 ey i 2
TE LT R AR i/ INURE B £71 faf BT Y
K BERE T o MW AL B0 E T 4%

PRGRMERA | 3]

20191283 252585 6 8 Dec. 2019 Vol. 25 No. 6



T 5G FERERE XN RO TNRBE

28 ¥

ZTE TECHNOLOGY JOURNAL

ORI R R AT AT, 2 S v )
Ui IIHE K 37 ms. 5G YA AT LA
Tl FE A HE B far 425761 50 ms 11434t 52 g
SIS SEELR

TERCH . IR, 56 M4
VIR RETEIA I JGET 4 M () S m -
TERARBAS | 5 BT b Fe gy
%, e im Bk, =
G R e e i N A A LR =) 5
KARSFMA N 5 T R %
YEM

35G EREREEM BT 1T
s

5G YR IEgE, MREIE
IR LV A R 5
Wk, SRBELSTR, FeRE
INSEES ATHRE | SR A A A 2%
P, NIAEAS RE VR (58 B
AE. ARV R A AR
s, HEREHL 1 TR T
X F 56 MY 7 fE4E A 3 2
[ oK o HLAR LR e R o H o
FHl g5 sk w s

(1) 55 1 225 xR 55
( QoS ) FI SLA Hy PR R K o filan
ML ATl i 25RO A BRI 7R
A LA ) I T R A B O IR
1 0l 55 4 2 R BT AR Y
QoS 1 SLA iz fE. b 1 DL ix 4
ok, SRR B m s HEA |
T A0 T i 380 i J3T o5 BB ) A
PREETTZ

(2) 55 2 )25 IR ek
HL DRI 45 B 8 R AR R &, EN
R T — X =X, ) 2
R e . R A, AT
DR R T X, / s / 0 )

39 | hrG@ERRA

B R e, mT AR
FRIGEUKM (FlexE ) | #AFE
XAYLAAERE R (SPTN ) | BREAZ
LHBIES AR E X, 7%
DRI, JeF ARk 2ets, wr
PR3 S F AL AR AR AN ]
JZ G FURE A B 5 A

(3) 55 3 J2 ST is 45
TR . ORI —A~ KA
RRFNEA TV T 2 g MY 2% S Ah
PRk, M PRI TiEE
B VD SRR, R I I S i
YIRS nT AL 11 375 BHAS B,
Xt iz E R U R B IR AR IS 1K A
JIT AR B SRR RE S AR (KPT) 4%
SEAIAIE

P, 32 78 R R X o B 75
K, XU R BRI T T R
— = 1% I G S TR A i % S
PR ity 2] 35t D) 285 MM 55 Jo i KPS s
Wi, 7E3X 3 J2MsR 24,
W% F1%F 56w FEdAR T
T ERLEHIMER, 7556
B A ] SRR Ty T AT T O
KNG

KA, A5G ML BB A
7, MUAEAREA BB,
HEHE 22 ], FRATEGS T Ak 3 Fl
TEAE B T A T A R 2 RS W
— R 1T, MBS A S
B, KR e SR sk
TR,

(1) PRUEREER, RIEE RS
— H R RS 56 M4, A
b s At T LA AR 55 7 R AL
R —hRege2 k., HhigE
TP AL T AN AR 55 -

(2) IRAMBEB, AW

2091283 22585 6 8 Dec. 2019 Vol. 25 No. 6

I TR ] R W A B ol A5 YN
A, WERRE . BA
TR AE e PRI ME Y 32 7 T A i
it 2%, A Bl AL RIS
R TG T R 28U 7 e R R AT AL
BHIERRRR, IR A BT
(VALK =S TP W R AR P < ]
T RAFOCE R M R Rt
WA LM, % B nTHE
A A & M TR, B
A58 E R 56 V1R IR A 418
B

(3) FLAEBL, RISk
TEE 3 5G # 3% BE IR i A 82 T,
WA B W EEN
5C B W, [EE AT A s B A
(OPEX) , 3840 iz & e
W 4% 32 75 5 T e A B, 0
56 B MY R L iz B Rt s
YL,

MHT, ERREFIEE R EEm
AR 5G MRS Tl W 45 4 AR (1) g
JE . IR R YRR A L R
FTEAIRS, KAL) R £
b E R B A KA E (LTE) M
2, FIH 5G F 251 Rk fig e F
NI L /N 55 N5 o) | A0 R K [
ME2YIFER; (HERERTET 56 ¥
F HBETE 5G Mar 41 (SA) A
YRR, BRABVAELER M, S5C AT
W& RS- ¢ TN W1
Tolk A ik, 56 FaEE H A7 b s
MG, Bres B AR R 1 TE
HAD QLGS SRR, AR
pNCOESRZ N IER

4 ZERIE
TE 4> BR B U5 136 0 K R (1 75



SR, M SG 7ERE TR FLBE W SE R R
AT AT . &R il 55 25 5%
RPAEARE) 56 P TEFRESK |
128 T AR A i X Tk P 1Y)
FraEfebrgsk, #F—Pafk 56 ™
ARSI G VLT, PG
FHf € AR & B 5G A7l N 2% i
Ty et — AR 5G WL,
DA I e 4t | S L ot B i
b 55 B SE A SR, R DLRETR
B AT A AR A SE3E 5G9 2% fif
Y. il TS 56 HIAR S
WEFIZRTE, FERE ) 56 M2 (1]
A Aeh AT Rk
PROCHEH AR ZEmt, 3t @ik 56 N
FHZRTE X LRI Rl A VR R,
FE R SG K W 45 U1 R 1 21 R g

<% EFE28T
H 7 AERIAE R

4 L5RIG

4G A AT, 56 AR HE 4
5G K JEMHAE T IRt 2: Rk fn e
il P 48 IR 95 R BE JT . 7E 4G BHAR,
A (Rl 550  B ia 1 T A —
R REEN, M%HRRRRME “—4
FEE ., RONAT Bl SRS, Fr
Al 55 R — A Rl A T B AR ] —
FRIBRE I, andfis g e, B
TR R I Se PR I 1 IR 55t DSk e
A, Ak FEREEE 2 . 56 I
R, 155 T 2 0m M 45 V) 7 25 57
TEZH I FTPR B QoS/SLA |l 55 B
AP &LV i A M S X
$eTt, MR EIEREMS M 4G I}
R R HIERCMEE” , EEER] 56

=l 5G HERERE BXRIN BV DR

28 =

ZTE TECHNOLOGY JOURNAL

71, s E R AE 2T ATRERS
56 2.

SE

1] TS . SEPRGEMIB L 56 £ ). bETEE,
2019(5): 342. DOI:10.13770/j.cnki.issn2095—
705x.2019.05.005

2] E18, KREM, 185570, % . 5G UDR B YPEX
MPBYFRFISLE (U], Bol@IS, 2019,43(1):
63-69

B8] BB FmEHRL, TEE, 5. 56 NBUIRE
REDROEXMNIEDHT [J]. TTLBIS . 2018,8(6):
252-257

[4] 3GPP.Technical Specification Group Services
and System Aspects; Study on Enhancement
of Network Slicing (Rel16):3GPP TR
23.740V0.5.0[S]. 2018

[6] 3GPP.Technical Specification Group Services
and System Aspects; Specification on
System Architecture for the 5G System (5GS)
(Rel16):3GPP TS 23.501V16.2.0[S]. 2019

[6] 3GPP.Technical Specification Group Services
and System Aspects; Specification on
Procedures for the 5G System (5GS)
(Rel16):3GPP TS 23.502V16.2.0[S]. 2019

(71 R . PEBESER: BHHEINER 6B
DUVE WG TN AREOU. BETL
%, 2018,779(21): 36. DOI:10.13571/j.cnki.
cww.2018.21.024

1 R I T D= L < o 4
Pt Ak + B PR I 25 ik 55 g
F1o FEFARK 56+ 8w E AR Tl
;IR UE, 7E 5GBS Bl
12 78 T AT DO BEARA Tl BRI He RE
77, dEat 5G 9 4 5 B b s il
&, I PR (4% 5
5G MY R IIRE, MR L B
i GBS E RS ERE T, K
PRI AE A H e Pk e g . AbHL
5G B& T AT LAKS Bl 54 Tk A5 B S e
WS Esh, 56 MR TE
Z ARSI R E R is
B TR A

SEk

1] ZRE . 5G BIESERAKEDEN AR E [J].
EEARER R, 2017(1):75-79. DOI:10.19339/
j.issn.1674-2583.2017.01.019

£ & @& N

218, PEBIEHRGIR
HEBI= M. 3GPP SAT &l
FE. DE IMT-2020 5G
NBHBIAK. PEEE
7 TC5 Bapizl)LES]
A, KHME 46/56 18
INBERARE. MESE
FHERIBEHARFIS0UF T
1E; RPEBREZSRS
EARB SR, DESE
EMRENTR. 8B0PE 56 4ERAMMNAEX
BRI (5G MBLDA {BREEREEEBM) o

4

KEMB, FTBNSRLIE
i, PARNEREEH
TEIXBIRAEAS, It
REBBAZBESERE
WTEmESIm, mEp
BB EILRARRMSE R
RESMRIBERE; £HIM
= 4G/5G BohBEF gk
MR ABIFT STHAE LIE,

TENRBEK LGRS
T 4G/5G TEHVEIBEEREAME; K&
B 505RRE, ER 20 18, B TAEZ 2K,

RIEEE, TDOR, T . WBUIR £ 5G M AED
7 [Cl PEBEZSERBEMNEBRAZRS
2016 FFERICIEE . 2015: 71-72

[B] fiE, Tt iX4EEE . 5G HEETIPHIN
FB . tro@ifiAR , 2019, 25(1):67-74. DOI:
10.12142/ZTETJ.201901011

[4] 3GPP. System Architecture for the 5G system:
TS 23.501[S]. 2018

£ & @& N

I, PEEEEE
RADARFEMSS T
BRAMRMNESEE; £
BMBIHRERMLS A IR
ECRRBEATR. T
WARRTSZEHIRES -

4

i, PEBIEEHER
NBARBENES T £
ANARBTRIT; <HM
SRS OEH
IREFIRAHRIIE, +
TR ASKMES 24D . &
B¢ & 8. NFV/SDN. ¥
BRENFNE T

PRGEREA | 33

20191283 252585 6 8 Dec. 2019 Vol. 25 No. 6



5G FIARARE
517N AR

5G Technology Development and Industry

Application

F=3EIE /YAN Binfeng, ZBEE% /YUAN Xiaojing, #31# /HU Bo
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BE: NPT TR 66 WREIAEIREHE, FYY 566G BIREREATTINAHRTRS. A
NEBETRAMSIN, W 66 BANMABRBETIUFZENONOR, BO-FNETIL
AL 6G IRFSEBEBTUME RIS, RBETMEKTANBRISE, BN 56 MESsTETANSE
SXWEER, RILUZES. NN WSHELZEUREE, RETANDTAL. S5l
MEDES, KT 66 ASEETIHVAEMREE,

XB81F: 5G A FUVGERR; TAFTTAM

Abstract: In this paper, the developing situation and standardization of global 5G technology
are introduced, and the key technology and industry application of 5G are summarized. It is
considered that how to promote 5G technology application in intelligent network era is the
problem that the telecom industry needs to face, and the output of 5G service for different
industries is an important business. Therefore, networked unmanned aerial vehicle (UAV)
solution is proposed. The 5G network supports UAV to interconnect with platform in real-
time, ensuring safe and reliable transmission of flight control instruction, telemetry parameters
and business data. By this way, the unmanned, intelligent and automatic conversion of the
unmanned aerial vehicle is promoted, and the genuine enabling of the 5G technology and the
vertical industry is realized.

Keywords: 5G technology; industrial Internet; industrial UAV
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Abstract: Based on the overview of the intelligent high—speed railway, the scenarios and
business requirements of 5G for the intelligent high—speed railway are introduced. The 5G key
technologies such as massive multiple—input multiple—output (MIMO), ultra—reliable low-latency
communications, and massive access are also analyzed. Meanwhile, three 5G intelligent high—
speed railway application cases, including railway station, 5G Internet of things application and 5G
Mobile Edge Computing (MEC) application are presented. It concludes that 5G key technologies
will provide strong support for the intelligent upgrade of high—speed railways in the future.

Keywords: high speed railway; intelligent system; 5G
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Media Revolution: Impact of 5G on Media

#BXF B /ZHAO Zizhong , i /ZHANG Kun

(PEERERZHIEAHAFEE, A6 100000)
(New Media Institute, Communication University of China, Beijing 100000, China)

B2 56 FERPS DYk, AMWHE , WERESHERANMEREIFTERN, HiIE

BERUSHREFNTEESRRET S "RV IS, BB ERXEEEN,
NI Bt ERREERMAE; FBIIR. Rfﬁlﬁ)wk\ SIS ASERSSHTES

AR, BZTHRBETRRNRSEOREN; ER0&7R “Bnik” 1 “Eai”
BBERT. BT TARDEARIN, FRERNERKBNFREDSISMARKLAEE. 2&30c
EEFI 2 Kiiz.

FE13: 6G; DYIEE; =K, ITE; TR +

Abstract: The 5G new ecology has produced two philosophical concepts: “Internet of
Everything, Human—-Machine Symbiosis” , which has an impact on information form and
information processing capabilities, and it brings changes and new possibilities to the media
information format. Information collection tends to “everything is media” . Massive links
promote information collection and artificial intelligence promotes intelligent collection and
automated collection. Content integration services and platforms such as real-time video,
virtual reality, cloud video have been promoted on a large scale. More and more content forms
will be displayed. The trend of “mobilization” and “integration” of information distribution is
obvious. In addition to personal mobile media, in—vehicle media and home scenes will become

popular.

Keywords: bG; Internet of everything; omnimedia; cloud computing; video +
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Abstract: Before developing and selecting specific 6G key technologies, it is necessary to study visions, requirements, and use cases and try

to reach a consensus. The communication system has been the fifth main public infrastructure in modern cities and countries, therefore,

the 6G development must be fitting in with the societies and economics in the next decade and even longer. A new use case family of

broad—coverage high-latency communications is newly added for the 6G to expand the existed three 5G use cases. A full-coverage unified

network which covers space, sky, land, and sea will be designed for the 6G. The development of future mobile communication systems are

considered based on requirements of the intelligent megalopolis. We propose here that the most important 6G vision is the unified network

enabling the development and maintaining of the intelligent megalopolis.

Keywords: 6G; vision; unified network; intelligent megalopolis
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BE: NAMSOBHLIESEHIEEINRERPAIIRE (QoE) , BAUEEX. TR QoE MYESMINEA. MIE T ATERE (AD
RAREIEIA T B Qo BYARGHEERRSZ . DIWBMSPEREEASESBUIES AP, BETBFITADNME TIEK QoE BRRNY “&
R FAREFIMEMEP, BIRUSBEARFASEEGT, KB Qok A, REHEHEET ATERN Qok BIAHDREA—LHR.

*ﬁgiﬂ QoE; Al; %Q%M&ﬁf%

Abstract: Online video providers are more concerned about users’ Quality of Experience (QoE). However, there are still some problems in
multimedia domain such as large amount of user data and user personalized experience improvement. A systematic solution for improving
QoE by Artificial Intelligence (Al) technology in the era of big data is provided. In this paper, the adaptive streaming media rate of

QoE, the personalized QoE model based on user behavior analysis

users’
video services is taken as an example. In order to maximize the users’
timely provide feedback into the deep learning neural network, and then adjust media rate by making the model adaptively decision—making.
Finally, we point out the challenges of QoE improvement under Al technology.

Keywords: QoE; Al; multimedia communication
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Abstract: In this paper, the technique constraints in large—scale edging computing
deployment progress are pointed, including computing, connectivity, deployment location
and device configuration. We believe that mobile edge computing (MEC) need to balance
computation and connection. Targeted research of edge computing and current hardware
and software solutions provided by ZTE Corporation are also introduced, as well as the
hope of working closely with the entire industry to promote the development of edge

computing industry.
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