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101

In response to hybrid automatic repeat request acknowledgement 

(HARQ-ACK) information and uplink data being multiplexed in 

transmission, a frequency-domain offset and a starting position for 

each of physical-layer resources that a HARQ-ACK modulation 

symbol is mapped to are determined

102
Each HARQ-ACK modulation symbol is mapped to a corresponding 

RE according to the starting position and the frequency-domain offset
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201

a starting position of a physical-layer resource that each HARQ-ACK 
modulation symbol is mapped to is determined, and a frequency-domain 

offset is determined based on the number N of OFDM symbols 
mappable for the HARQ-ACK modulation symbols, the number K of 

REs occupied by the HARQ-ACK modulation symbols and the number 
M of REs in each OFDM symbol

202
A first HARQ-ACK modulation symbol is mapped to an RE where the 

starting position is
 

FIG. 2A 
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301

A starting position of each of a plurality of physical-layer resources that a 
HARQ-ACK modulation symbol is mapped to is determined, and a 

frequency-domain offset is determined based on the number N of OFDM 
symbols mappable for the HARQ-ACK modulation symbols, the number 

K of REs occupied by the HARQ-ACK modulation symbols and the 
number M of REs in each OFDM symbol

302
The HARQ-ACK modulation symbols are divided into P symbol groups, 
each symbol group including at most N HARQ-ACK modulation symbols

303Each of HARQ-ACK modulation symbols in a first group of HARQ-ACK 
modulation symbols is mapped to different REs at a frequency-domain 

position where the starting position is

304A frequency-domain position that each group of HARQ-ACK modulation 
symbols in remaining groups of HARQ-ACK modulation symbols are 

mapped to is determined based on the frequency-domain position where 
the starting position is and the frequency-domain offset

305The remaining groups of HARQ-ACK modulation symbols are mapped to 
different REs at the frequency-domain positions of the corresponding 

groups in a time-domain-first manner
 

FIG. 3A 

 



 
 

5 / 16 
 

Demodulation reference signal

Time domain t
Frequency 
domain f

HARQ-ACK modulation symbol

Null symbol

 

FIG. 3B 

401
A starting position of each of a plurality of physical-layer 

resources that a HARQ-ACK modulation symbol is mapped to is 
determined, and a frequency-domain offset is determined based 

on the number K of REs occupied by the HARQ-ACK modulation 
symbols and the number M of REs in each OFDM symbol

402

Q HARQ-ACK modulation symbols are mapped, from a RE 
where the starting position is, to different REs with the same 

frequency-domain position in a time-domain-first manner, and 
then are subjected to offsetting based on the frequency-domain 
offset, and then next Q HARQ-ACK modulation symbols are 

mapped to different REs, Q being calculated based on K and M  

FIG. 4A 
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502A first frequency-domain offset corresponding to the first R HARQ-ACK modulation 
symbols is determined by a first algorithm, and a second frequency-domain offset 

corresponding to the HARQ-ACK modulation symbols other than the first R HARQ-ACK 
modulation symbols is determined by a second algorithm

503
The first R HARQ-ACK modulation symbols are mapped, from a starting position, to 
different REs at different frequency-domain positions one by one according to the first 

frequency-domain offset in a time-domain-first manner

504
The RE that an (R+1)th HARQ-ACK modulation symbol is mapped to is determined based 

on the frequency-domain position of an Rth HARQ-ACK modulation symbol and the 
second frequency-domain offset

506
When offsetting first S HARQ-ACK modulation symbols, a first count corresponding to 

REs that the first S HARQ-ACK modulation symbols are mapped to at each 
frequency-domain position is determined by a fourth algorithm; and when offsetting the 

HARQ-ACK modulation symbols other than the first S offsetting, a second count 
corresponding to the REs that the HARQ-ACK modulation symbols are mapped to at each 

frequency-domain position is determined by a fifth algorithm

507In a time-domain-first manner, first S frequency-domain offsetting is performed from a 
frequency-domain position where the starting position is according to the first preset value, 
and the first count of HARQ-ACK modulation symbols are continuously mapped at each 

frequency-domain position

508
Based on the frequency-domain position where the starting position is, the first preset 
value and the second set value, a starting position of (S+1)th offsetting is determined

505
In a time-domain-first manner, the HARQ-ACK modulation symbols other than the first R 

HARQ-ACK modulation symbols are mapped to different REs at different 
frequency-domain positions starting from the RE that the (R+1)th HARQ-ACK 

modulation symbol is mapped to one by one according to the second frequency-domain 
offset

501

NO

YES

509After first S offsetting is completed, in a time-domain-first manner, frequency-domain 
offsetting is performed from the starting position of (S+1)th offsetting according to the first 
preset value, and the second count of HARQ-ACK modulation symbols are continuously 

mapped at each frequency-domain position

Whether the number
K of REs occupied by HARQ-ACK modulation symbols

is greater than the number M of REs in each OFDM symbol
is determined
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601In response to CSI, HARQ-ACK information and uplink data being 
multiplexed in transmission, REs that CSI modulation symbols are 

mapped to are preferably determined

602
REs other than the REs that the CSI modulation symbols are mapped to 
are determined as mappable REs for HARQ-ACK modulation symbols, 

or REs other than OFDM symbols including the REs that the CSI 
modulation symbols are mapped to are determined as the mappable REs 

for the HARQ-ACK modulation symbol

603
HARQ-ACK modulation symbols are mapped to REs in mappable 

symbols according to the starting position and the frequency-domain 
offset  

FIG. 6A 
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701In response to CSI information, HARQ-ACK information and uplink 
data being multiplexed in transmission, a starting position and a 

frequency-domain offset for each of physical-layer resources that a 
HARQ-ACK modulation symbol is mapped to are determined

702
Each HARQ-ACK modulation symbol is mapped to a corresponding 
RE according to the starting position and the frequency-domain offset

703REs other than the REs that the HARQ-ACK modulation symbols are 
mapped to are determined as mappable REs for CSI modulation 

symbols

704
The CSI modulation symbols are mapped to the mappable REs for the 

CSI modulation symbols according to a preset mapping rule
 

FIG. 7A 
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801
Coded data including HARQ-ACK modulation symbols and data 

modulation symbols is received from UE

802
REs including the HARQ-ACK modulation symbols and REs 

including the data modulation symbols are determined based on a 
starting position and frequency-domain offset, wherein the 

frequency-domain offset is for one of a plurality of REs that different 
HARQ-ACK modulation symbols are mapped to

803HARQ-ACK information and uplink data are acquired based on the 
REs including the HARQ-ACK modulation symbols and the REs 

including the data modulation symbols
 

FIG. 8 
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