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& * & +

TIHRF* 2 T 71 ]t 729/
Speglflcatlon Description of contents
index
TS 36.1xx Equipment requirements: Terminals, base stations, and repeaters.
TS 36.2xx Physical layer.
Layers 2 and 3: Medium access control, radio link control, and radio
TS 36.3xX
resource control.
Infrastructure communications (UTRAN = UTRA Network) including
TS 36.4xX : : ..
base stations and mobile management entities.
TS 36.5xX Conformance testing.
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Control / measurements

%[RRC: Radio Resource Control} } Layer 3

\
RLC: Radio Link Control }

$ $ $ $ $ $Logical channels > Layer 2
[MAC: Medium Access Control}

$ $ $ $ $ $Transportchannels

J

PHY: Physical layer } Layer 1
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6)< A ( (&6 ( ) < & A > @

UMTS 3G: UTRAN EPC (Evolved Packet Core)

MME MME
S-GW/P-GW S-GW/P-GW

\‘ " S1
RNC —— RNC : :
: 5 i35 :
: : -
E eNB eNB .
%A %A»; %A»; %A»L : X5 358 2 .
2 52 A2 SR o é é :
E-UTRAN
NB: NodeB (base station) eNB: E-UTRAN NodeB
RNC: Radio Network Controller MME: Mobility Management Entity
SGSN: Serving GPRS Support Node *3GPP TS 36.300 S-GW: Serving Gateway

GGSN: Gateway GPRS Support Node P-GW: PDN (Packet Data Network) Gateway
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A8

& ' / & EPC (Evolved Packet Core)
MME
S-GW/P-GW
+ -6
& - &

$/ 5 x5 X5
A & s A

' * & /6)< A eNB\ﬂE); g;éeNB

; A
#/ 5 . eNB eNB

A & E-UTRAN
eNB: E-UTRAN NodeB
v > & # A MME: Mobility Management Entity
-GW: i
*3GPP TS 36.300 S-GW: Serving Gateway

P-GW: PDN (Packet Data Network) Gateway
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HSS
T S6a
PCR |
— S12
S4 —+
"LTE-Uu" S10
\ Serving S5 PDN . _
UE E-UTRAN | Gateway [—] Gateway Jperator's IP Services
S1-U (&g. IMS, PSS etc

* Non-roaming architecture
*3GPP TS 23.401
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RRM: Radio Resource Management

RB: Radio Bearer

RRC: Radio Resource Control
eNB PDCP: Packet Data Convergence Protocol
NAS: Non-Access Stratum
EPS: Evolved Packet System

Inter Cell RRM

RB Control

Connection Mobility Cont.

MME

Radio Admission Control

NAS Security

eNB Measurement
Configuration & Provision

Idle State Mobility
Handling

Dynamic Resource
Allocation (Scheduler)

EPS Bearer Control

S-GW P-GW
Mobility UE IP address
Anchoring allocation

S1

Packet Filtering

internet

E-UTRAN EPC

*3GPP TS 36.300
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« One radio frame =10 ms .
One slot =0.5ms
—
#O #1 H2 #3 0000000000000 #18 #19
< »

One subframe = TTI (Transmission Time Interval)
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One radio frame =10 ms

7'\
A 4

One half-frame =5 ms

<&
<

A4

One subflrame =1ms

I‘_’l

iOne slot=0.5ms

I‘_W I

Subfratime #0 5 E Subfraéme #2 Subfraéme #3 Subfraéme #4 Subfra@me #5 5 E Subfratime #7 Subfratime #8 Subfraéme #9|
DWPTS GP UpPTS DWPTS GP UpPTS
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One radio frame

Pl
- " _______C

Slot# 0 | e e e 0o 00000 00 #19

v

S Ny
v ymb - CeA
A a - I
( HNEEEEE
: : : Resource block
( =NWXN;B resource elements
=
2
=
3
5 NRBXNSI?:B< N;B< Resource element
% =12 /
: =
>
wn
\
S SRR E

>
OFDM/SC-FDMA symbol (time)
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Configuration Ny
Normal CP 7
Extended CP 6
Extended CP (Af = 7.5 kH2z)t 3

Configuration

CP length N, | [samples]

Normal CP

160 (=5.21 ps) for1=0
144 (=4.69 ps) for1=1,2,...,6

Extended CP

512 (= 16.67 ps) for 1=0, 1, ..., 5

Extended CP (Af=7.5 kHz) t

1024 (=33.33 us) for1=0,1, 2

T Only in downlink
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bandSvr;gir:]r??ll\/le] L4 3 5 10 15 20
resouNr:emb?gng; (Ngg) 6 15 25 50 75 100
occupl\iltl;crlT1 S?Jebrc(;iriers 2 180 300 600 900 1200

! DFT(T);%QGDFT(RX) 128 256 512 | 1024 | 1536 | 2048
Sample rate [MHZz] 1.92 3.84 7.68 15.36 23.04 30.72

Samples per slot 960 1920 3840 7680 11520 15360

*3GPP TS 36.104
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| T R R B
5%, 40 S W B U B Zeros \
DL or UL symbol—"| ¢ . .
HEEEEEN
Resource : : :
block =™
\
S
g PN >NRB><N§;B M
£ =12 =300 [=512
(180 kHz) | (4.5MHz) |(7.68 MHz)
)
HEEEEEN
r-.-r--r--r-.-r--r--r-.-| Zeros
IR } * 5 MHz system with
) > frame structure type 1
time
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PCCH BCCH CCCH DCCH DTCH MCCH MTCH Logical CCCH DCCH DTCH

B ) channels )
Transport

——-— PCH t--- BCH t--- DL-SCH f-—--| MCH --- ———~ RACH |---| UL-SCH |---
channels
Physical

_O_— h y I - -0 ___O__—

PDSCH PBCH PMCH PDCCH channeis PRACH PUSCH PUCCH

Downlink Uplink
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3 %
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& 3 @,

# ,## 0 »

4 4
T I

Radio Bearers J\ J\
1 1

. | RoHC | | ROHC | | ROHC | | ROHC | i
PDCP PDCP
‘ Security ‘ ‘ Security ‘ ‘ Security ‘ ‘ Security ‘ |

& &
‘ T T T T ‘
RLC ‘ A??e(grzt.c A??egne.lt.c A??egrzt.c A??egne.lic BCCH PCCH RLC ‘

I T I I

gical Channels —--
T T T
Scheduling / Priority Handling

| | | |

MAC - Multiplexing UE; Multiplexing UE, MAC

¢

Transport Channels T

DL

ROHC: Robust Header Compression

Radio Bearers

IS 4
T

| ROHC | | ROHC |
‘ Security ‘ ‘ Security ‘
L
T T
Segm. Segm.
ARQetc | " | ARQetc

J\ J\ Logical Channels
T T

Scheduling / Priority Handling

Multiplexing

HARQ
T Transport Channels

UL
*3GPP TS 36.300
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MIMO-related
processing

!

Scrambling

Modulation mapping

Layer mapping

Precoding

Resource element mapping

OFDM signal generation

!

Mapping onto one or more
transmission layers

Generation of signals for each
antenna port

IDFT operation
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One antenna port

:

*With normal CP
*3GPP TS 36.211

=0 1=61=0 1=6
| |
‘ ‘ ‘ ‘ Resource element (k,/)
A
L B K %
@
b=
i=3
Q
<
=1
8 . Q R R Not used for transmission on this antenan port
g
B
Z ||
. -:i i i Reference symbols on this antenna port
R
=0 1=61=0 1=6 =0 | 1=61=0 1=6
| |
% H % H:: R i % R4 Re Rs Rs
£
i=3
B
: RS R R R
g
=3 | —
= R R R R R R R
Rt KA 1 | R R Re 2
1=0 | 1=61=0 | 1=6 1=0 | 1=61=0 | 1=6 1=0 | 1=61=0 | 1=6 1=0 | 1=61=0 | 1=6
even-numbered slots  odd-numbered slots even-numbered slots  odd-numbered slots even-numbered slots  odd-numbered slots even-numbered slots  odd-numbered slots
- e - e - e - e
Antenna port 0 Antenna port 1 Antenna port 2 Antenna port 3
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Frequency

*PUSCH with normal CP

A
: Resource Reference o
. block (RB) symbols (RS) .
B 0000000
ks
S
(&
Q0
>
w
\ 0000000
>y ~ —Z :
e 1slot(0.5ms)  “gn. 5o FDMA symbol .

Time
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|

e ‘ N
Scrambling
\_ /
" N
Modulation mapping
- J
e N
Transform precoding DFT-precoding
- J
| .
SC-FDMA :
< Resource element mapping

. /

modulation

[ SC-FDMA signal generation ] IDFT operation

}
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Localized mapping

Subcar_rier with an option of
Mapping adaptive scheduling
T — ™ or random hopping.
Zeros{ S
Serial- | N 2 v Parallel
{XO’X:L ’XN—l} to- DET § IDET -to- '{Xo’xl ’XM—l}
Parallel = Serial
—> T 7 One SC-FDMA
symbol
Zeros{ o N .
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/, E
, H , E h, & -4 /
S = - & * /
+xx g E
_jzﬂL k_2+qk . k=012, ,L-1 forL even *r is any integer relatively prime
e L 2 with L and q is any integer.

ak:

o1 k(k+D)

+gk , k=012,2, ,L-1 forL odd
e

B. M. Popovic, “Generalized Chirp-like Polyphase Sequences with Optimal Correlation Properties,” IEEE
Trans. Info. Theory, vol. 38, Jul. 1992, pp. 1406-1409.
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UE eNB
RA SlOt = 1 ms @ Random Access Preamble——
“ >
TCP TGP i «———Random Access Response———— @

Scheduled Transmission———p|

l€«——Contention Resolution:

®

*Tep=01ms, Tgp=0.1ms

*3GPP TR 25.814
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SUMMG‘J‘V G‘J‘\Cl erer‘ences

3GPP LTE

3GPP2 UMB

Mobile WiIMAX

Channel bandwidth

14,3, 5,10, 15, and 20 MHz

1.25, 2.5, 5, 10, and 20 MHz

5,7,8.75, and 10 MHz

DL multiple access OFDMA OFDMA OFDMA

UL multiple access SC-FDMA OFDMA and CDMA OFDMA

Duplexing FDD and TDD FDD and TDD TDD

Subcarrier mapping | Localized Localized and distributed Localized and distributed
Subcarrier hopping Yes Yes Yes

Data modulation

QPSK, 16QAM, and 64QAM

QPSK, 8PSK, 16QAM, and 64QAM

QPSK, 16QAM, and 64QAM

Subcarrier spacing

15 kHz

9.6 kHz

10.94 kHz

FFT size (5 MHz)

512

512

512

Channel coding

Convolutional coding and turbo
coding.

Convolutional coding, turbo coding,
and LDPC coding

Convolutional coding and
convolutional turbo coding. Block
turbo coding and LDPC coding
optional.

MIMO

Multi-layer precoded spatial
multiplexing space-time/frequency
block coding, switched transmit
diversity, and cyclic delay diversity

Multi-layer precoded spatial
multiplexing, space-time transmit
diversity, spatial division multiple
access, and beamforming,.

Beamforming, Space-time coding,
and spatial multiplexing
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