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5G radio cells 5G radio cells Small 5G radio cells
in the 700 MHz frequency in the 3.4-3.8 GHz frequency in the 26 GHz frequency
range range range
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Major event with Car-to-X communication Smart cities and Main transport routes Improved indoor coverage
thousands of users Urban carrier infrastructure environmental monitoring roads and railways & smart grids

https://www.bmvi.de/SharedDocs/EN/publications/5g-strategy-for-
germany.pdf? blob=publicationFile
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https://www.bmvi.de/SharedDocs/EN/publications/5g-strategy-for-germany.pdf?__blob=publicationFile

5G Infrastructure PPP
The European path towards global next generation
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:1 5G-1A proposed pioneer bands
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. * 3.4-3.8GHz

=>» eMBB for single digit Gbit/s urban
= mobile coverage

e 24.25 - 27.5 GHz (“26 GHZ"”) &
31.8 - 33.4 GHz (“32 GHZ")
=» eMBB for up to double digit Gbit/s

Ak

communication networks

e 700 MHz
=2 mMMTC/URLLC universal coverage

Source: 5G - IA WG Spectrum

The 2" Global 5G Event. 9-10 November 2016. Rome
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AT&T takes next step towards introducing 5G

5G NEEDS ALL SPECTRUM BANDS over Sub-6GHz spectrum

By: Igal Elbaz, SVP Wireless Technology
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Engineering team completes our first Sub-6 data transfer connection in the field

il B MID BAND METRD i g After making our first data transfer over Sub-6GHz spectrum in the field this week, AT&T is a step closer
2 to introducing 5G over sub-6 spectrum, with plans to offer nationwide 5G in the first half of 2020. This

' LOW BAND HATIONWIDE | i Lol milestone connection was made in Plano, Texas using a Qualcomm Technologies smartphone form

il factor test device powered by a Qualcomm® Snapdragon™ 5G modem, RF transceiver and RF Front-End
(RFFE) solution. Moving this connectivity from the Lab to the field marks significant progress toward
our plans to offer 5G to customers across the country. We also remain on track to offer our first

smartphone capable of accessing 5G over low-band spectrum as early as this year.
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e LTE NR
L R BAND BAND

700MHz FDD 28 n28
FDD 18 n18
850MHz
FDD 19 N5
900MHz FDD 8 n8
FDD 11
1.5GHz n74
FDD 21
1.8GHz FDD 3 n3
FDD 1 n1
2.1GHz
TDD 34 n34
2.6GHz TDD 41 n41
3.5GHz TDD 42 n77/78
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HmLTE
® 5—4vw k&7d BLER(Block Error Rate)
- 0.1 CE®E
¥ : Rel-15 LTE TEREEEEE(HRLLO)DMER(LEN TV A, BEFEERVERE HHEN)

BNR

® g_b‘_‘“/ |\ C‘:.fdté BLER 522 Channel state information
— O 1 (eM BB |"|:T_”/j-) 5221 Channel quality indicator (CQI)

The CQI indices and their interpretations are given in Table 5.2.2.1-2 or Table 5.2.2.1-4 for reporting CQI based on

— O . O O O O 1 ( U RLLC I_'ET_I (,j-) QPSK, 16QAM and 64QAM. The CQI indices and their interpretations are given in Table 5.2.2.1-3 for reporting CQI

based on QPSK, 16QAM, 64QAM and 256 QAM.

Based on an unrestricted observation interval in time unless specified otherwise in this Subclause, [and an unrestricted
observation interval in frequency-TBD], the UE shall derive for each CQI value reported in uplink slot # the highest
CQI index which satisfies the following condition:

- A single PDSCH transport block with a combination of modulation scheme, target code rate and transport block
size corresponding to the CQI index, and occupying a group of downlink physical resource blocks termed the
CSl reference resource, could be received with a transport block error probability not exceeding:

- 0.1, if the higher layer parameter cgi-Table in CSI-ReportConfig configures 'tablel' (corresponding to Table
5.2.2.1-2), or 'table2' (corresponding to Table 5.2.2.1-3), or

- 0.00001, if the higher layer parameter cqi-Table in CSI-ReportConfig configures 'table3' (corresponding to
Table 5.2.2.1-4).
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subframe n subframe n+4
4ms
DCI PDSCH > HARQ-ACK
ANRY I TREITESNTELE
\_/
¥ : Rel-15 LTE THRELEMEENZE L SINEN, EEFTE(FTRVVERR (B2 FAX)
=PaN
® NR D5 15KHz TE0.6ms
DCI PDSCH > HARQ-ACK
~——/
N, (OFDM
| SCS(kHz) Sly mbol)
PDSCH&&ZZ 2 mILS 15 8
PUCCH %882 > MILET 30 10
- N1 OFDM Symbol 60 17 %Front loaded DMRS
120 20 mapping Type A & BDBE
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LTE > TDD UL-DL config
($5:3.5GHZz®)

(FR1TSub6TIFIURLLCICEERconfig(dF))

DL DL DL UL

g ZsHUL/DL DIREA

NR @ TDD UL-DL config
(1:3.7GHzF)

DL| DL| DL| DL| DL| DL | DL UL| UL

N I
HARQ-ACK DT« — R)\wDDizs
UL Slot Z4F7Z7R TR S8R0
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---------------------------------------------------------------------------

NR: High Band TDD DL|DL|DL|UL
. ($51:3.7/28GHzH)
E‘ LowBand Db DL
LTEE (151:900MHz FDD UL
/1.7GHZ%)

High Band TDD DL|DL|DL|DLjUL|DL|DL|DL|DL]|UL

(#11:3.7/28GHZ) . , :
NRE NR Dz #fiE 9 3 ULHINESR - - - LowBand TX{E
: FDD DL :
LowBand N
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