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Clarification on concept of subchannel/channel (section 1.3)

NUFRONT

One channel is one component carrier

The bandwidth of channel is CAP working bandwidth

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

The bandwidth of sub-channel varies depending on different subcarrier spacings (SCS) and number of data sub-carriers (Nsd) in one OFDM symbol.

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

Each sub-channel in the EUHT-5G system includes a complete frame configuration with preamble, SICH, CCH, and TCH channels.
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Bandwidth of channel and subchannel  for single CC (section 1.5.3.4.1 and 1.7.4.1)

NUFRONT

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

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

SICH:  “CAP working bandwidth” is 100, which means the CAP working bandwidth is the bandwidth 5 in the set, that is 100MHz
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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.
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Network joining process (section 1.6.4)

NUFRONT

Network joining is performed at sub-channel level

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

STA will try to use different subcarrier spacing and number of data sub-carriers to search preamble

The random access and capability negotiation is also performed in the detected sub-channel.

The process on single CC and multiple CCs are described in details.
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Higher modulation order (up to 4096 QAM)

NUFRONT

Increase the highest modulation from 1024QAM to 4096QAM, refer to table 54 and table 60-2 in section 1.7.2.7, and update the corresponding MCS parameter in table A.6.

Add the corresponding transmitter constellation error of 4096QAM in table 82 and minimum input sensitivity of 4096QAM in table 83 .
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Higher modulation order (up to 4096 QAM)

NUFRONT

Add the corresponding MCS parameter of 4096QAM  with different Nss(spatial streams) and R(code rate) in table A.6.

The MCS index are renumbered  in table A.6, table A.7 and tableA.8.
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More MCSs in low error mode

NUFRONT

More MCSs (QPSK,16QAM,64QAM) are supported in low error mode with different repetition times in time and frequency domain.
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Support up to 32 antennas at CAP

NUFRONT

Increase the maximum number of CAP antenna ports from 16 to 32, and update the corresponding fields in fixed part of BCF.
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More Robust Control Channel (CCH)

NUFRONT

Define more transmission types for CCH

Transmission Type-I for CCH: QPSK， 4/7 coderate. 

Transmission Type-II for CCH: QPSK, 3/14 coderate. 

Transmission Type-III for CCH is the two times repetition of Transmission Type-II for CCH in time domain. 

CAP can decide which transmission type is used for unicast /broadcast CCH
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More robust preamble in low error mode (section 1.7.3)

NUFRONT

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

For Short Preamble:







For Long Preamble:
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More flexible phase tracking pilots (section 1.7.2.9 )

NUFRONT

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







For mode 0, the index of the phase tracking pilots are fixed. 

For mode 1, the index of the phase tracking pilots are changed with the OFDM symbols.   
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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 accommodated, 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 ehannel-bandwidth{sub-

1 1)and s kine bandwidth 2 and king bandwidth 34
PP g

£ earri hich s indicated i trolch 1( tion1.7.4.2)-bandwidth
baJJdWldﬂl of sub channel). Each channel (component carrier) can contain up to 410
sub-channels-The with the same basic bandwidth-efsub-¢k i than-th
bandwidth-of i’ 1 The bandwidth-of each, indexed as sub-channel 0 ~ sub-
channel 9 in order of ascending frequency. Therefore, the number of subchannels in one
channel is equal to CAP. worlcmg bandwidth +in-the werking/ basic bandwidth-set..

EUHT-5G svst s tion-{CA)-Ia-CA d t

Y PP 3 g P
(CCyi 1 1 the ch 1 band: ,m\ F h CC is stated-in Broadeast

Control Frame(BCE): ’
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TABLE 3

Fixed part of BCF frame body

Information

Length/ bit

Remarks

CAP-MAC address

48

Unique identifier of the CAP

[Working chansel
[sumberCenter frequency

819

The mini hannel b pied by the CAPIndicates
center frequency of current component carrier of CAP.
[Refer to Table E.3 for EUHT-ARFCN

[workCAP Working
bandwidth set

o: working bandwidth-LinFor sub-6GHz band:
000: 5/10/15/20/25/30/40/50MHz working bandwidth mode:
(subcarrier spacing: 19.53125KHz & 39.0625KHz)

[+:001: 10/20/30/40/50/60/80/100MHz working bandwidth 2
inmode (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 modes (subcarrier

spacing: 78.125kHz)

Others: reserved2:
[For mmWave mode, working bandwidth 3is indicated in sorkiag
3+ SICH Reserved

CAP antenna port
configuration

Indicates the antenna port configuration on the CAP side,
0:1 antenna port;
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TABLE 65

System Information field definition in Type-I SICH

Bit

Definition

Notes

brbs...bo

The lowest 8 bits of this CAP MAC
address

CAP identifier and scrambling code seed

b1obsbs

CAP Working bandwidth-set

[For sub-6GHz band:

660:-5/46/26MHzWorking bandwidth of current CC
contain current SICH) of CAP:

0~7: working bandwidth 1~8 in working bandwidth

mode:

. B} . .
. . . §
. . . §
. , . .

[For mmWave mode,

000: 50MHz working bandwidth mode
001: 100MHz working bandwidth mode
010: 200MHz working bandwidth mode
011: 400MHz working bandwidth mode
100: 1GHz working bandwidth mode

Others:reserved
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TABLE 6
Data field with TLV_type=0 of the extensible part of BCF
Name Length/ bit Value
¥
enter frequency o Indicates startingcenter frequency of component carrier (CC) #1-ie
of component carrier 1 frequency when channel number=0.
Refer to Table E 1-3 for EUHT-ARFCN
6600~1181For sub-6GHz band:
000: 5/10/15/20/25/30/40/50MHz working bandwidth mode (subcarrier
spacing: 19.53125KHz & 39.0625KHz)
001: 10/20/30/40/50/60/80/166/206/406/1600MHz100MHz working
bandwidth mode (subcarrier spacing: 39.0625KHz)
CA%WS"}““" . 010: 10/20/30/40/50MHz working bandwidth mode (subcarrier spacing:
[Bandwi ‘ﬂ° Y 3 78.125KHz)
component carrier 011: 20/40/60/80/100MHz working bandwidth mode (subcarrier
spacing: 78 125kHz;,
Others: reserved
For mmWave mode, working bandwidth is indicated in SICH.
Eor sub-6GHz band:
Reserved-Subcarrier
spacing indication of 12

|component carrier #1
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28 Each CC has complete frame structure including _ ECHpreamble, SICH, CCH and
29 TCH, which means the relative processing (for example, resource allocation, MCS selection,

B

-90-

|

channel coding/decoding, etc.) is _ for each CC. The overhead of multiple CCs is
similar as single CC, since each CC has similar overhead including Ppreamble, SICH, CCH and
TCH, etc. The frame structure and system parameters in each CC is defined in section 1.7.11, and
SICH/CCH-and-/TCH in each component carrier can be different.

Bw =
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The network join process for single CC is defined in the following-sections-in-non-CA-modeta.

To accelerate the CA-mode;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—TFhe-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. After 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 in-CA-mede-is defined below.
1) STA starts-up (turns on) and tries to get system synchronization byreeeivingand receive the BCF
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TABLE 54

Normalized parameters of different modulation modes

Modulation Ko
BPSK- 1
QPSK. 14

16.0aM 1N
64-QaM: 1/
-QaM 1VT70

1024-QAM 1682

4096-0AM

12730
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Table 60.
4096 - QAM constellation mapping

‘Input bit (bbybzbsby) Output of channel F ‘Input bit (bshgbbsbs Output of channel Q
000000 63 000000 63¢
0000012 61° 0000012 61°
0000114 0000114 508
0000104 0000104
0001104 0001104
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TABLE $182:

Relation between the allowable relative constellation error, constellation size and coding rate
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4096-QAM:

4096-QAM
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TABLE $283:

Minimum input level sensitivity of receiver:
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4096-0AM:

4096-0AM!
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TABLE A. 6
MCS parameters in EQM mode:

\CS index number-| Modulation mode N R Narsc

4096-0AM; 2 3/4 2
2 4096-0AM; 2 8 2

4096-QAM: 3/4 36¢
0 4096-0AM; 3 8 36
0 4096-0AM; R 304 48
81 4096-0AM; 4 8 48
100, BPSK 1 a7 1
101 QPSK« 1 47 2
102 8 2
1023 1 a7 4
1034 1 314 10
105 1 St6¢ 10
1045 1 71 10
107 1 304 1
108 78 1
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TABLE A 8

MCS parameters in EQM mode with repetition

MCS index number<| Modulation mode: N R Narsc
1224 QPSK: 1 4713 2
123; QPSK: 1 47 % 14 2

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

will be repeated 3 times in time domain according to repetition scheme in section 1.7.2.11.=
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TABLE A. 7+
MCS parameters of UEQM with higher order modulation

Modulation mode
MCS index number R Narsc
Stream1¢ | Stream2¢ | Stream3¢ | Stream 4
115 2560AM- | 64-QAM E p e 1
1125 10240aM- | 256,040 E p e s
1137 2560AM- | 6HQAMC | BHQAM p e »
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TABLE 69

Control field definition in low-error mode-
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[brabubios

[PL Modulation, Code rate (R) and
[Repetition sumber in-time

|domain@OShemes for DL

FEEE

000: =4/7 _sepeat 3 times in time

q
£

land repeat 4 times. i frequency domain

1001 QPSK_R=4/7. repeat 2 times in time domain
land repeat 4 times i frequency domain

loto =4/7 .50 repetition in time domain
land repeat 4 times i frequency domain:

lows =4/7 . repeat 3 times in time domain
land 50 sepetition. in frequency domain:

100 =4/7 . repeat ) times i time domain. no
|cepetition in frequency domain

101:OPSK R=4/7_no sepetition
110: 16 =4/7_no sepetition:

111: 64QAM B=4/7 no repetition







image18.png

[ba1bzabarbao

UL Modulation, Code rate (R) and
[Repetition sumber in- fraquency:
ldomaing)

IShemes for UL

lo-2
|4:-4000: OPSK. R=4/7. repeat 3 times in time domain
land repeat 4 times in frequency domain

(001 OPSK. R=4/7. repeat 2 times in time domain
land repeat 4 times in frequency domain:

1010: OPSK. R=4/7 , o repetition in time domain
land repeat 4 times in frequency domain:

|011: OPSK. R=4/7. repeat 3 times in time domain

land 50 sepetition in frequency domain’
PSK. R=4/7. repeat 2 time domain o

lcepetition in frequency domain

101: OPSK. R=4/7. no repetition:

110: 160AM, R=4/7. 5o repetition

111: 64AM, R=4/7. no repetition
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CAP antenna port
configuration=’

38

Indicates the antenna port configuration on the CAP side,
0:1 antenna port;<’

1:2 antennasantenna ports;
2:4 antennasantenna ports ;¢
3:6 antennasantenna ports ¢
14:8 antensasantenna ports;¢
5:16 antensasantenna ports;

6232 antenna ports:<
7: reserved<
|
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Indicates the antenna port configuration on the CAP side,<
0:1 antenna port;<*

1:2 antennasantenna ports;

2:4 antennasantenna ports ;¢

3:6 antennasantenna ports

4:8 antensasantenna ports;

CAP antenna port 30
configuration=’

5:16 antensasantenna ports;
6~:32 antenna ports:<*
7 reserved<
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TABLE 3¢
Fixed part of BCF frame body<
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TABLE 4¢

Fixed part of BCF frame body in low-error mode<
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"17.42  Control channel field~

The control channel ists-of multipl icast-and-broadeast scheduling signaling. There are three
transmission types effor CCH in normal mode: Transmission Type-I-€CH:, Transmission Type-IT
CCH-and Transmission Type-III-CCH-CAP can-deeide. Different transmission types for CCH use
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
Type-III for CCH are-used-is the two times repetition of Transmission Type-II for CCH in time
domain. ¢

If there are different transmission types effor CCH in the €CH-sub-control channel field, the
OFDM symbols which contain the same transmission type ef ©€CHsfor CCH should be put together.
The order in time domain should be [Trans: n Type-I for CCH (if exists), Transmission Type-
1I for CCH (if exists), Transmission Type III for CCH (if exists)]. The index of starting OFDM
symbol of CCH with Transmission Type-II €CH-and CCH with Transmission Type-III-CCH is
indicated in SICH.<'

ing-Both unicast and broadcast CCH can be transmitted
in Transmission Type-I/IV/II if the payload of the CCH is not larger than payload of the
transmission type, as indicated in field definition tables of CCH. ¢
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TABLE 74¢

Signaling/feedback transmission channel assignment signaling field definition<
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[bssbss ... bese 16-bit CRC is scrambled by BSTAID if using Transmission Type-L.<

[bro brs . beoe Reserved bits if using Transmission Type-IVTIL<

[bos boa._ bsoe CRC protection based on BSTAID if using Transmission Type-IVIIL¢*
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TABLE 75¢

Efficient Signaling/feedback transmission channel assignment signaling field definitions
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bssbss ... beoel 16-bit CRC is scrambled by STATD if using Transmission Type-I¢

bro brs. beo? Reserved bits if using Transmission Type-IVTIL<

bos bos_ bgoe® CRC protection based on STAID if using Transmission Type-IVIIL<







image28.png

In Low-error mode, short preamble(S-Preamble) is 5 identical PN-sequences and each PN-sequence
has 255 points—Fhe- (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 is denoted as

SEQ ID. The STA shall search the S-Preamble with all the eight possible sequences. . :
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th erent 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.
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Phase tracking pilots and DRS shall be inserted before precoding.

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

tracking.
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TABLE 65
System Information field definition in Type-I SICH
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[Reserved For sub-6GHz band

N l0: mode 0
[Resesved Mode for inserting the phase
1:mode 1

[tracking pilot
[For mmWave mode

lonly mode 0 is supported:
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