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Clarification on concept of subchannel/channel (section 1.3)

B One channel is one component carrier
B The bandwidth of channel is CAP working bandwidth

B One channel can contain up to 10 sub-channels with the same

sub-channel bandwidth

B The bandwidth of sub-channel varies depending on
different subcarrier spacings (SCS) and number of data

sub-carriers (Nsd) in one OFDM symbol.

B Example :Nd = 224, SCS = 78.125KHz, subchannel
bandwidth is 20MHz

B FEach sub-channel in the EUHT-5G system includes a
complete frame configuration with preamble, SICH, CCH,
and TCH channels.
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Frequency Division Multiplexing (OFDM) and Multiple Input Multiple Output (MIMO)
technologies.

A component carrier is equivalent to a channel in EUHT-5G system. The EUHT-5G

system supports single or multiple component carriers (channels), which means it
supports carrier aggregation(CA).

The EUHT-5G system supports different bandwidth modes under various subcarrier

spacings in one component carrier (channel), as defined in Table 3, section 1.7.3 and
section 1.7.4.1. Within a single component carrier (channel) in the EUHT-5G system,
multiple sub-channels can also be accommeodated, to enhancing system flexibility.

The bandwidth of channel is defined as CAP working bandwidth (Refer to Table 3 and

section 1.7.4.1). There are four different sets of CAP working bandwidth and each set
contains up to eight different values of CAP working bandwidth, which are indexed as
working bandwidth 1 ~ 8 (section 1.5.3.4.1). The index of CAP working bandwidth set
is indicated in BCF, and the index of CAP working bandwidth inside the set is indicated
in SICH (section 1.7.4.1).

EUHT-5G system uses working bandwidth 1 as the basic ehaamel—baﬂéwidﬂaésﬂb-

(baudw1dt]1 of sub channel) Each chauuel (component carrler) can contam up to 410
sub-chauuels—”l:he with the same basu: bandwidth-ef sub-channelis no-more than the

h b each, indexed as sub-channel 0 ~ sub-
channel 9in order of ascendmg frequencv Therefore the number of subchannels in one
channel is equal to CAP working bandwidth +-ia-the-swerking/ basic bandwidth-set.




Bandwidth of channel and subchannel for single CC (section 1.5.3.4.1 and 1.7.4.1)
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Indicated by Broadcast Control Frame (BCF) and System Information Channel (SICH)

BCF indicates the CAP working bandwidth set, which contains up to 8 different bandwidth (indexed as bandwidth 1~8).

Bandwidth 1 is the sub-channel bandwidth
SICH indicates the index of bandwidth in the set, which gives the channel bandwidth.
Example: to support CAP Working bandwidth = 100MHz

B BCF: ”CAP Working bandwidth set ”” 1s 011, 20/40/60/80/100 MHz, which means the sub-channel bandwidth = 20MHz

B SICH: “CAP working bandwidth” is 100, which means the CAP working bandwidth is the bandwidth 5 in the set, that is

TABLE 3 12

1 OOMHZ . TABLE 65
12 Fixed part of BCF frame body ) L
13 System Information field definition in Type-I SICH
Information Length/ bit Remarks
Bit Definition Notes
CAP-MAC address 48 Unique identifier of the CAP
L Tha sind | f Lo pied by the CAPIndi bsbs...bo The lowest 8 bits of this CAP MAC CAP identifier and scrambling code seed
h 819 center frequency of current component carrier of CAP. address
“Center frequency a Refer to Table F.3 for EUHT-ARFCN
fo bigbsbsg For sub-6GHz band:
Werking band CAP: 000:-310/20MH=Working bandwidth of current CC
G—Weﬂemg—baﬂd-“—}d&h—]—ﬁlsm sub-6GHz band: contain current SICH) of CAP:

000: 5/10/15/20/25/30/40/50MHz working bandwidth mode; 0~7: working bandwidth 1~8 in working bandwidth
subcarrier spacing: 19.53125KHz & 39.0625KHz [mode:

+:001: 10/20/30/40/50/60/80/100MHz working bandwidth 2 001 10/20/40MHz working bandwidth mode
inmode (subcarrier spacing: 39. 0625KH2 ) .
[a%] ﬂ: 1 060N 3! L. o dil v
workCAP Working . 011:20/40/80MHE: Ling bandwidtl o
bandwidth set 23 i
== 100:25/50/100MEL rine bandwidth mod

0l1: 20/—10 60/80/100MHz working bandwidth mode: (subcarrie:
s

g: 78.125kHz CAP Working bandwidth-set

For mmWave mode,
000: 50MHz working bandwidth mode
001: 100MHz working bandwidth mode

Others: reserved2:
For mmWave mode, working bandwidth 3is indicated in werking
3:- SICH Resesved

010: 200MHz working bandwidth mode

CAP antenna port
configuration

Indicates the antenna port configuration on the CAP side,

0:1 antenna port;

011: 400MHz working bandwidth mode
100: 1GHz working bandwidth mode




More flexible CA (Carrier Aggregation) (section 1.5.3.4.1) NUFRONT

Each CC (Component Carrier) has complete frame structure including independent preamble, SICH, CCH and TCH.

The information of each CC is indicated in the BCF, which includes CAP working bandwidth set, center frequency and

subcarrier spacing

The SICH is also independent for each CC, which indicates the CAP working bandwidth of current CC.

Therefore, each CC can have different channel bandwidth, sub-channel bandwidth.

9 TABLE 6
10 4 Data field with TLV_type=0 of the extensible part of BCF
Name Length/ bit Value
inaCenter frequency Icndjcatas‘ %gc::}iir F;Eiquinc-y :f component carrier (CC) #1.+0

of compenent carrier #1

19

i) J
Refer to Table E.+-3 for EUHT-ARFCN

CAP Working
Bandwidth set of
component carrier #1

9066--1101For sub-6GHz band:

000: 5/10/15/20/25/30/40/50MHz working bandwidth mode (subcarrier
spacing: 19.53125KHz & 39.0625KHz)

001: 10/20/30/40/50/60/80/100/200/400/1000MH=100MHz working
bandwidth mode (subcarrier spacing: 39.0625KHz)

010: 10/20/30/40/50MHz working bandwidth mode (subcarrier spacing:

78.125KHz
011: 20/40/60/80/100MHz working bandwidth mode (subcarrier

spacing: 78.125kHz

Others: reserved

For mmWave mode, working bandwidth is indicated in SICH.

Reserved Subcarrier
spacing indication of
component carrier #1

28 Each CC has complete frame structure including independent CCHpreamble, SICH, CCH and

29 TCH, which means the relative processing (for example, resource allocation, MCS selection,
-90 -
1 channel coding/decoding, etc.) is independent for each CC. The overhead of multiple CCs is
2 similar as single CC, since each CC has similar overhead including Ppreamble, SICH, CCH_and
3 TCH, etc. The frame structure and system parameters in each CC is defined in section 1.7.11, and
4 SICH/CCH and/TCH in each component carrier can be different.



Network joining process (section 1.6.4)

B Network joining is performed at sub-channel level

B STA can perform system synchronization by searching
different carrier frequency to detect the preamble and
get the system information in the sub-channel.

B STA will try to use different subcarrier spacing and

number of data sub-carriers to search preamble

B The random access and capability negotiation is also

performed in the detected sub-channel.

B The process on single CC and multiple CCs are

described 1n details.
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Capability negotiatio

The network join process for single CC is defined in the following-sections-innon-CA-medeIn.

To accelerate the CA-mede;scanning speed of STAs in EUHT-5G system. different frequency grids
are defined for different frequency bands. as shown in Table E.4. CAP should select the center

frequency of each sub-channel from the frequency values defined in Table E.4. The preamble
transmitted by the CAP exists in each sub-channel of each component carrier (channel). The EUHT
Sync N is the frequency-search index calculated according to the formula given in the Table E. 4.
For frequencies below 24250 MHz, the frequency grid is 2.5 MHz. For frequencies above 24250
MHz, the frequency grid is 25 MHz.

After the STA is turned on, it selects the corresponding global EUHT Sync N frequency point
according to the supported frequency band by this STA to search for the CAP. The cell search

process is-similar-mainly includes the following steps: Detect the preamble defined in Section 1.7.3
to obtain synchronization with the-nen-CA-mede—The CAP. Get the main information of the cell

through the received BCF information (including MAC address, working bandwidth set. carrier

aggregation related information, etc.). Refer to section 1.6.4.2 for details.

If STA successfully obtain system synchronization, it means that STA detect one subchannel on one
CC. Then, STA can perform random access and capability negotiation on the detected subchannel
of the detected CC, as indicated in section 1.6.4.3 and section 1.6.4.4. Afier joining the network,

STA can switch to the center frequency and working bandwidth of detected CC based on the
capability negotiation.

If there are more than one CC, the detail procedure ##-CA-mede-is defined below.
1) STA starts-up (turns on) and tries to get system synchronization by reeeivingand receive the BCF




Higher modulation order (up to 4096 QAM) NUFRONT

TABLE 54
. Incre ase the highe St mO dulation from ] Normalized parameters of different modulation modes
Modulation Knon
1024QAM to 4096QAM, refer to table BrSK !
QPSK 12
54 and table 60-2 in section 1.7.2.7, and o L0
64-QAM 1/v%2
. 256-QAM 14170
update the corresponding MCS parameter o ==
) 4086-QAM 1/42730
in table A.6.
Table 60-2
4096 - QAM constellation mapping
B Add the corresponding transmitter
Input bit (bpbibzbab4) Output of channel F Input bit (bsbshrbshg Output of channel Q+ [
constellation error of 4096QAM in table 000000 63 000000- 63
000001 61 000001 61
82 and minimum input sensitivity of TABLE 8182

ERelation between the allowable relative constellation error, constellation size and coding rate

4096QAM 1n table 83 . 409604 3 38
4006-QAM 7i8 38
TABLE 2183

Minimum input level sensitivity of receiver

4095-0AM

Lid
fE.

-52

4095-0AM

& |1
=]

-52




Higher modulation order (up to 4096 QAM)

B Add the corresponding MCS parameter of

4096QAM with different Nss(spatial

streams) and R(code rate) in table A.6.

B The MCS index are renumbered in table A.6,
table A.7 and tableA.8.

TABLEA. 6
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MCS parameters in EQM mode

MCS index number< Modulation mode N J:4 NEepsc
16 4096-QAM. 2 3/4 24
I 4096-0AM. 2 /8 24
18 4096-QAM. 3 3/4 36
79 4096-QAM 3 /8 36
80 4096-QAM. 4 3/4 48
81 4096-QAM. 4 /8 48
100 BPSK: 1 47 1
101 QPSKE 1 477 2
102 OPSK L T8 P
1023 16QAM 1 4/7 4
1034 1024-QAM 1 3/4 10
103 1024-QAM 1 5/ 10
1046 1024-QAM 1 TR 10
107 4096-QAM 1 3/4 12
108: 4096-QAM. 1 T8 12
TABLEA. 7
MCS parameters of UEQM with higher order modulation
Modulation mode
MCS index number R Nersc
Stream 1 Stream 2 Stream 3 Stream 4
1145 256-QAM 64-QAM E E 3/4 14
1126 1024-QAN 236-QAM - - 3/4 13
1137 236-QAM 64-QAM 54-QAM - 374 20
TABLEA. 38
MCS parameters in EQM mode with repetition
MCS index number+| Modulation mode N R Nersc
1224 QPSK: 1 4/7 % 1/3 2
1235 QPSK: 1 477 * 174 2

Take MCS 1224 as example. it is 4/7 coding rate and QPSK modulation. The QPSK OFDM symbols generated

will be repeated 3 times in time dotmain according to repetition scheme in section 1.7.2.11 .«




More MCSs in low error mode NUFRONT

TABLE 69+

| MOI’G MCSS (QP SK, 1 6Q AM’64Q AM) are Control field definition in low-error mode+

supported in low error mode with different o1 20

- 4000: QPSK, R=4/7 . repeat 3 times in time

.. . . . p —

repetition times in time and frequency domamc _
and repeat 4 times 11 frequency domain #

001: OPSE_B=4/7 repeat 2 times in time domain +

domain . and repeat 4 times _in frequency domain+

: Bi-Modulation. Coderale (Rland |15 opeie 2—i/7 . no repetition in time domain «

bizbnbio Repetition sumberin tima i - _

domain{M)Shemes for DL * and repent 4 (imss. i frequency domaine

011: QPSE B=4/7 . repeat 3 times in time domain «

and no repetition in frequency domaine

100: =4/7 . repeat 2 times in time domain, no

repetition in frequency domain +

101: QPSE  E=4/7 no repetition+
110: 16QAM E=4/7 no repetition+
111: 64QAM E=4/7 no repetition °

G:_E_. Jj

1-4000: QPSE. BE=4/7. repeat 3 times in time domain
and repeat 4 times in frequency domain

001: QPSKE. E=4/7. repeat 2 times in time domain «
and repeat 4 times in frequency domain

UL Modulation. Code rate (R) and 010: QPSKE. BE=4/7 _no repetition in time domain «
Fepetition sumberia-frequency and repeat 4 times in frequency domain

bubzbubyy domain(N}e 011: QPSK. R=4/7. repeat 3 times in time domain ¢

Shemes for UL and no repetition in frequency domain#

100: QPSE. B=4/7. repeat 2 times _in time domain. no
repetition in frequency domain

101: QPEE. B=4/7. no repetition

110: 16QAN. B=4/T. no repetition+

111: 64QAN. R=4/7 no repetition *




Support up to 32 antennas at CAP

B Increase the maximum number of
CAP antenna ports from 16 to 32, and
update the corresponding fields in

fixed part of BCF.

CAP antenna port
configuration<
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TABLE 3+

Fixed part of BCF frame body+

3

Indicates the antenna port configuration on the CAP side ¢
0:1 antenna port;«

CAP antenna port
configuration+

1:2 antennasantenna ports;«’
2:4 antennasantenna ports ;¢
3:6 anteanasantenna ports ;<
4:8 antennasantenna ports <
5:16 antennasantenna ports <
6--32 antenna ports:¢

7: reserved+’
2

TABLE 4«

Fixed part of BCF frame body in low-error mode+

3

Indicates the antenna port configuration on the CAP side < ¢
0:1 antenna port;«

1:2 antennasantenna ports;«
24 antennasantenna ports ;¢
3.6 antennasantenna ports ;¢
4-8 antennasantenna ports;«
5:16 antennasantenna ports; <
6=:32 antenna ports:«

7: reserved«




More Robust Control Channel (CCH) NUFRONT

"1.7.42 Control channel field«

transmission types effor CCH in normal mode Transmlssmn Type IQ@H— Transmlssmn Type-II

CCH-and Transmission Type-II[-CCH-CAP can decide. Different transmission types for CCH use

. Defll’le more transmls S101 types fOI’ CCH different MCS, coding type and number of repetitions which types-are scheduled by CAP. The
payload of Transmission Type-I for CCH is 85bits, using MCS101 with LDPC coding. The payload
of Transmission Type-II for CCH is 96bits. using QPSK with LDPC 3/14 coding rate. Transmission

B Transmission Type - for CCH: Q PSK : 4/7 Type-I1I for CCH are-used-is the two times repetition of Transmission Type-II for CCH in time
domain. ¢
coderate.

If there are different transmission types effor CCH in the CCHsub-control channel field, the
OFDM symbols which contain the same transmission type efCCHsfor CCH should be put together.

[ | icQl _ . The order in time domain should be [Transmission Type-I for CCH (if exists), Transmission Type-
Tra nsmission Type l I for CC H ) Q PS K’ 3/14 II for CCH (if exists), Transmission Type III for CCH (if exists)]. The index of starting OFDM
COd erate. symbol of CCH with Transmission Type-II CCH-and CCH with Transmission Type-III-CCH is

indicated in SICH.<
;}?&I—@@H—HS%SM@S—L@H%—LD—E@GGQ%—BOth unicast and broadcast CCH can be transmitted

| Tra nsm iSSiO N Type - | | | for CCH iS th e tWO t| mes in Transmission Type-I/II/III if the payload of the CCH is not larger than payload of the
o . . . transmission type. as indicated in field definition tables of CCH. ¢
repetition of Transmission Type-Il for CCH in
time domain. TABLE 74<

Signaling/feedback transmission channel assignment signaling field definition<

B CAP can decide which transmission type i1s used

. basbss ... bgoo 16-bit CRC is scrambled by BSTAID if using Transmission Type-L«
for unlcaSt / broadca’St CCH brg brs  bgo Reserved bits if using Transmission Type-TI/IIT <
bos bes  bgp® CRC protection based on BSTAID if using Transmission Type-ILIIL <
TABLE 75¢

Efficient Signaling/feedback transmission channel assignment signaling field definition+

bgsbss .. bggea 16-bit CRC 1s scrambled by STAID if using Transmission Type-I<

byo bz bgot Reserved bits if using Transmission Type-IIIIL <

bas bog  bgge CEC protection based on STAID if using Transmission Type-IL/II.«




I I ‘ More robust preamble in low error mode (section 1.7.3) NUFRONT

B There are 8 candidate sequences for CAP to select in Low-error mode.

v" For Short Preamble:

In Low-error mode, short preamble(S-Preamble) 1s 5 1dentical PMN-sequences and each PMN-sequence
has 255 points—The- (denoted as SP255). For the 255-point PNsequence, there are 8 candidate
sequences for CAP to select. as defined below. The selected index of sequence 1s denoted as

SEQ ID. The STA shall search the S-Preamble with all the eight possible sequences. . :

v" For Long Preamble:

Based-ontheabove PNsequences—different For the 511 point sequence, there are 8 candidate

sequences for CAP to select, as defined below. The selected index of sequence shall be equal to
SEQ ID. Therefore, the STA will have the information of which long preamble sequences is
transmited from CAP after the STA succesfully detectes the S-Preamble.




More flexible phase tracking pilots (section 1.7.2.9)

B There are two modes for inserting the phase tracking pilots, as indicated by SICH.

bis

TABLE 65

System Information field definition in Type-I SICH

Reserved Mode for inserting the phase
tracking pilot

Raszarvad For sub-6GHz band:
0- mode 0:
1: mode 1:

For mmWave mode:

only mode 0 is supported:

v For mode 0, the index of the phase tracking pilots are fixed.
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v" For mode 1, the index of the phase tracking pilots are changed with the OFDM symbols.

Phase tracking pilots and DRS shall be inserted before precodine.

There are two modes for inserting the phase tracking pilots, as indicated by SICH. CAP can decide

which mode 1s used for current physical layer frame. For mode 0, the index of the phase tracking

pilots are fixed.as indicated in 1.7.1.2 . For mode 1. the index of the phase tracking pilots change

with the OFDM symbols. In this mode, phase tracking pilots can be used for better channel

trackine.
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Thank You

T W
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