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ABSTRACT

A data transmission method performed by a device, wherein the device is separately configured
by RRC with a plurality of parameters configured for configured grant transmission and with the
plurality of parameters configured for dynamic transmission which is triggered by UL grant, the
method comprising: transmitting data using the plurality of parameters configured for configured
grant transmission; when retransmission of the data is triggered by UL grant, retransmitting the

data using a part of the plurality of parameters configured for the configured grant transmission.
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DATA TRANSMISSION METHOD, DEVICE, COMPUTER PROGRAM AND
CARRIER THEREOF

Technical Field

The present disclosure relates to wireless communication protocol.

Background

The statements in this section merely provide background information related to the present dis-
closure and may not constitute prior art. Further, the content in this section may be used to define

a concept related to the invention.

For data transmission from a device, e.g., a user equipment (UE), to a network side device, e.g.,

a base station, the radio resource control, RRC, parameters may be configured.

The parameters of such an uplink data transmission can be configured by the network side device

through semi-static or semi-persistent configuration, and/or through dynamic configuration.

In the semi-static or semi-persistent configuration, the values configured for the parameters are
used for relatively long time without being frequently updated, which on one side saves the re-
sources for updating the parameter values and on the other side may not be able to adapt the data

transmission according to the changes of the wireless channel characteristics in real time.

In the dynamic configuration, the values configured for the parameters are updated more fre-

quently according to the changes of the wireless channel characteristics.

Summary

A method, a device, and a computer program and a carrier thereof for data transmission are pro-
vided.
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Brief Description of the Drawings

The drawings are merely for illustration purposes but not for limiting the invention.

Fig. 1 A schematic view of the communication between a network side device and a UE.

Fig. 2 A flow chart of the method.

Fig. 3 A block diagram of a device.

Fig. 4. A block diagram of another device.

Detailed Description

After a device, e.g., a UE, registers to a network side device, e.g., a base station, the network side
device may send semi-static or semi-persistent scheduling information to the UE, so that the UE
can be configured with a data transmission channel, e.g., an uplink channel, for transmitting data
to the network side device, as shown in Fig. 1. This semi-static or semi-persistent configuration

can also be called as "configured grant".

For example, modulation and coding scheme (MCS) should be configured for the data transmis-
sion channel. A plurality of MCS index tables is stored in the network side device, while the
same plurality of MCS index tables is also stored in the UE. The network side device may indi-
cate in the semi-static or semi-persistent scheduling information the identifier of the MCS index
table, e.g. by MCS table A, out of the plurality of the MCS index tables to be used for configur-
ing the data transmission channel. For another example, the network side device may indicate in
the semi-static or semi-persistent scheduling information one or more power control parameters

as well as the values thereof for configuring the data transmission channel.
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Further, after the UE registers to a network side device, the network side device may send also
dynamic scheduling information to the UE, informing the UE the parameters to be used in a dy-
namic transmission, as shown in Fig. 1. Such a dynamic configuration can also be called as "UL

grant", wherein UL refers to uplink.

For example, the network side device may indicate in the dynamic scheduling information the
identifier of the MCS index table, e.g. by MCS table B, out of the plurality of the MCS index ta-
bles to be used for configuring the data transmission channel in a dynamic transmission. During
the dynamic transmission, the network side device may send further dynamic scheduling infor-
mation to the UE indicating the values of the parameters inside the MCS index table, which is
conducted dynamically for each transport block (TB) for the data so that the values of the param-
eters can be updated according to the changes of the wireless channel characteristics in real time.
For another example, the network side device may indicate in the dynamic scheduling infor-
mation one or more power control parameters as well as the values thereof for configuring the

data transmission channel in the dynamic transmission.

In view of the above, the semi-static or semi-persistent scheduling information and the dynamic
scheduling information may have some overlapping parameters, for example, both may have the
mgcs-Table for indicating the MCS index table to be used, and/or both may have the same power
control parameter. On the other side, each one of the semi-static or semi-persistent scheduling
information and the dynamic scheduling information may have one or more parameters which
are not included in the other, that is, one or more non-overlapping parameters, due to the differ-
ent characteristics between the semi-statically or semi-persistently configured channel and dy-

namically configured channel.

When the UE is sending data to the network side device through a data transmission channel
configured semi-statically or semi-persistently, a transmission failure may occur. After detecting
such a failure, it may be determined by the network side device to retransmit the failed data
through a dynamically configured transmission instead of the semi-statically or semi-persistently

configured transmission.

In this case, some transmission configurations, such as MCS table, are RRC configured for con-

figured grant resource and dynamic resource separately. However, when retransmission of data
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in configured grant resource is trigged by UL grant, it is confusing to refer to which RRC config-

uration.

That is, among the overlapping parameters, the semi-static or semi-persistent scheduling infor-
mation may indicate the UE to use MCS table A whereas and the dynamic scheduling infor-
mation may indicate the UE to use MCS table B, while the semi-static or semi-persistent sched-
uling information may indicate the UE to use Power control parameter Po A whereas the dy-

namic scheduling information may indicate the UE to use Power control parameter Po B.

It is a question which one of MCS table A and MCS table B should be used for the dynamically
configured transmission and which one of PoA and Po B should be used for the dynamically

configured transmission.

The answer to this question seems to be obvious: MCS table B and Po B should be used for the

dynamically configured transmission since they are from the dynamic scheduling information.

However, the inventor of the present invention found that the above answer does not necessarily
bring the best transmission quality for the retransmission, since the parameters and their values
in the dynamic scheduling information do not always bring a robust transmission compared to
the corresponding parameters and their values in the semi-static or semi-persistent scheduling
information for satisfying the reliability of an Ultra-Reliable Low-Latency Communication
(URLLC).

Therefore, when retransmission of configured grant transmission is trigged by UL grant (dy-
namic transmission), partial or full of the RRC parameters for configured grant transmission is

still used for retransmission trigged by UL grant (dynamic transmission).

For example, MCS table A is configured for configured grant transmission, and MCS table B is
configured for dynamic transmission. Data is transmitted in configured grant resource at first, in
which MCS table A is used. When the data is trigged by UL grant for retransmission, in which
MCS table A is still used.
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For example, MCS table A and Power control parameter Po A are configured for configured
grant transmission, and MCS table B and Power control parameter Po B are configured for dy-
namic transmission. Data is transmitted in configured grant resource at first, in which MCS table
A and Power control parameter Po A are used. When the data is trigged by UL grant for retrans-

mission, in which MCS table A and Power control parameter Po A are still used.

For example, MCS table A and Power control parameter Po A are configured for configured
grant transmission, and MCS table B and Power control parameter Po B are configured for dy-
namic transmission. Data is transmitted in configured grant resource at first, in which MCS table
A and Power control parameter Po A are used. When the data is trigged by UL grant for retrans-

mission, in which MCS table A and Power control parameter Po B are still used.

In other words, as shown in Fig. 2, a data transmission method performed by a device, in which
the device is separately configured by RRC with a plurality of parameters configured for config-
ured grant transmission and with the plurality of parameters configured for dynamic transmission
which is triggered by UL grant, comprises the step of: transmitting data using the plurality of pa-
rameters configured for configured grant transmission; when retransmission of the data is trig-
gered by UL grant, retransmitting the data using a part of the plurality of parameters configured

for the configured grant transmission.

The plurality of parameters may comprise MCS table; when the retransmission of the data is trig-
gered by the UL grant, retransmitting the data using the MCS table configured for the configured

grant transmission.

The plurality of parameters may comprise MCS table and Power control parameter Po; when the
retransmission of the data is triggered by the UL grant, retransmitting the data using the MCS ta-

ble and the Power control parameter Po configured for the configured grant transmission.

The plurality of parameters comprise MCS table and Power control parameter Po; when the re-
transmission of the data is triggered by the UL grant, retransmitting the data using the MCS table
configured for configured grant transmission and the Power control parameter Po configured for

dynamic transmission.

In general, the more robust parameters are used to satisfy the reliability of URLLC.
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The following specific examples may improve the understanding, but not for limiting the inven-

tion.

In 5G wireless communication system, the network side device may be a base station, in particu-
lar a gNodeB or gNB as mentioned in 3GPP TS 38.214. A UE may transmit uplink data through
a physical uplink shared channel, PUSCH, to the gNB.

A PUSCH transmission can be a dynamic transmission dynamically scheduled or triggered by an
UL grant, e.g., in a DCI (Downlink control information). The PUSCH transmission can also be a
semi-static or semi-persistent transmission corresponding to a configured grant Type 1 or config-
ured grant Type 2. The configured grant Type 1 PUSCH transmission is semi-statically config-
ured to operate upon the reception of higher layer parameter of configuredGrantConfig including
rre-ConfiguredUplinkGrant without the detection of an UL grant in a DCI. That is, the configu-
ration of the PUSCH can be completed with the values of the parameters set in configured-
GrantConfig. The configured grant Type 2 PUSCH transmission is semi-persistently scheduled
by an UL grant in a valid activation DCI according to 3GPP TS 38.213 after the reception of
higher layer parameter configuredGrantConfig not including rrc-ConfiguredUplinkGrant. That
is, besides the values sct in the configuredGrantConfig, the configuration of the PUSCH further

needs the values of parameters set in the UL grant.

When data is transmitted in a semi-static or semi-persistent transmission corresponding to a con-
figured grant, the parameters applied for the transmission may be provided by configured-
GrantConfig.

When a retransmission of the data is needed, the retransmission may be a dynamic transmission
triggered by UL grant, for which the parameters applied for the retransmission may be provided

by pusch-Config.

Each of the pusch-Config, the configuredGrantConfig for Type 1 and the configuredGrantConfig
for Type 2 includes many parameters for configuring the PUSCH as listed in Table-1. There are
different situations of the parameters:

1. Some parameters are only specified in pusch-Config but not defined in the configured-

GrantConfig for Type 1 or in the configuredGrantConfig for Type 2, e.g., 1p-pi2BPSK.
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2. Some parameters are specified in pusch-Config while the configuredGrantConfig for
Type 1 and the configuredGrantConfig for Type 2 simply indicate "Corresponding to the
parameter specified in pusch-Config", e.g., dataScramblingldentityPUSCH.

3. Some parameters are not specified in pusch-Config but defined in the configured-
GrantConfig for Type 1 and in the configuredGrantConfig for Type 2, e.g., nrofHARQ-
Processes.

4. Some parameters are specified in each of the pusch-Config, the configuredGrantConfig
for Type 1 and the configuredGrantConfig for Type 2, either using the same name, e.g.,
mcs-Table, or using different names, e.g, DMRS-UplinkConfig in pusch-Config but cg-
DMRS-Configuration in the configuredGrantConfig for Type 1 and in the configured-

GrantConfig for Type 2.
Table-1
Parameter pusch-Config configuredGrantConfig for Type 1 configuredGrantConfig for Type 2

dataScramblingldenti- Specified in pusch-Config Cortesponding to the parameter specified | Comesponding to the p ter specified

P

yPUSCH in pusch-Config in pusch-Config
txConfig Specified in pusch-Config Corresponding to the parameter specified | Corresponding to the parameter specified
in pusch-Config

i pusch-Config

Specified in pusch-Config Corresponding to the parameter specified

m pusch-Config

Corresponding to the parameter specified
in pusch-Config

Specified in pusch-Config Cmespondmg to the parameter specified

i pusch-Config

cifi pusc ) ndi
T1 ImeDomamAliocatmn in pusch Config
List

vvvvvv

Corresponding to the parameter specified
i pusch-Config

. (/,;
Scalmg

i // .
Specified in pusch- Corﬁg

Conespondmg to the parameter speclfled )

in pusch-Config

Conespoudlug to the parameter specified
m pusch-Config

nrofHARQ-Processes Not defined in pusch-Config Specified in ConfiguredGrantConfig Specified in ConfiguredGrantConfig
periodicity Not defined Specified in ConfiguredGrantConfig Specified in ConfiguredGrantConfig
configuredGrantTimer Not defined Specified in ConfiguredGrantConfig Specified in ConfiguredGrantConfig
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timeDomainOffset Not defined, DCI indicates Specified in rre-ConfiguredUplinkGrant | DCI indicates

timeDomaindllocation Not defined, DCI indicates Specified in rre-ConfiguredUplinkGrant | DCI indicates

SfrequencyDomaindlloc | Not defined, DCI indicates Specified in rre-ConfiguredUplinkGrant DCI indicates

ation

antennaPort DCI indicates Specified in rre-ConfiguredUplinkGrant | DCI indicates

dmrs-SeqInitialization DCT indicates Specified in rre-ConfiguredUplinkGrant DCI indicates

precodingdndNumber DCI indicates Specified in rre-ConfiguredUplinkGrant | DCI indicates

OfLayers

srs-Resourcelndicator DCI indicates Specified in rre-ConfiguredUplinkGrant | DCI indicates

mesAndIBS DCI indicates Specified in rre-ConfiguredUplinkGrant DCT indicates

codeBlockGroupTrans Specified in PUSCH- Not dedicated defined but can be referred | Not dedicated defined but can be referred

mission ServingCellConfig to when DCI is scrambled with CS-RNTI | to when DCI is scrambled with CS-RNTI

frequencyHoppingOffse | Specified in pusch-Config and Specified as fregquencyHoppingOffset in Specified in pusch-Config and DCI mdi-

tLists DCI indicates rre-ConfiguredUplinkGrant cates

msg3- Specified in RACH- Not dedicated defined, with correspond- Not dedicated defined, with correspond-

transformPrecoder ConfigCommon ing UE behaviour specified in section ing UE behaviowr specified in section
6.1.3 1538.214 6.1.3 IS38.214

tpc-Accumulation Specified in PUSCH- Not dedicated defined, with correspond- Not dedicated defined, with correspond-

PowerControl ing UE behaviour specified in section ing UE behaviour specified in section

7.1.1 7538.213 7.1.1 1538.213

po- Specified in PUSCH- Specified in PUSCH-PowerControl Specified in PUSCH-PowerControl

NominalWithoutGrant PowerControl

SRI field mDC

PowerControl
SRI-PUSCH- Specified in PUSCH- Indicated by srs-Resourcelndicator Specified in PUSCH-PowerControl and
PowerControl PowerControl and indicates by | Specified in rre-ConfiguredUplinkGrant indicates by SRI field in DC

In above situation 4, each of the parameters as shadowed in Table-1, being called as the overlap-
ping parameters, may be configured with different values in the pusch-Config and in the config-

uredGrantConfig for Type 1 or the configuredGrantConfig for Type 2.

The transmission of data through semi-static or semi-persistent transmission uses the parameters
specified in configuredGrantConfig for Type 1 or Type 2. The data may need to be retransmitted
due to different reasons, e.g., when a failure occurs during the transmission of the data through
semi-static or semi-persistent transmission. The detection of the failure can be carried out by any
known detection mechanisms and thus the present invention should not be limited by any spe-
cific detection mechanism. A data retransmission may be triggered by UL grant, i.c., the retrans-

mission of the data uses dynamic transmission which is normally configured by pusch-Config.

However, as mentioned above, some parameters such as the identifier of the MCS index table

(mcs-Table) are specified in both pusch-Config and configuredGrantConfig for Type 1 or Type
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2. Thus, it is a question which one of the mcs-Tables should be used for the dynamic transmis-

sion.

The answer to this question seems to be obvious: the mcs-Table specified in the pusch-Config

should be used for the dynamic transmission since it is dedicated for the dynamic transmission.

However, the inventor of the present invention found that the above answer does not necessarily
bring the best transmission quality for the retransmission, since the parameters specified for the
dynamic transmission are not always the more robust ones compared to the corresponding pa-
rameters specified for semi-static or semi-persistent transmission for satisfying the reliability of

an Ultra-Reliable Low-Latency Communication (URLLC).

In view of the above finding, for the overlapping parameters, the more robust values of the pa-
rameters, no matter being specified in the pusch-Config for the dynamic transmission or being
specified in the configuredGrantConfig for the semi-static or semi-persistent transmission,
should be chosen for configuring the dynamic transmission, so that the reliability and latency of

the retransmission of the data can be better guaranteed.

For example, for the overlapping parameters mcs-Table and mcs-TableTransformPrecoder,
which together can be called as MCS Table, the configuredGrantConfig for semi-static or semi-
persistent transmission may specify an MCS table A while the pusch-Config for dynamic trans-
mission of the retransmission may specify an MCS table B. In this case, the MCS table A used
for the data transmission should still be used for the data retransmission since the MCS table A
provides a more robust configuration. Conceming the sub-parameters inside the MCS indext ta-
ble indicated by the mcs-Table in the MCS table A, the corresponding values can be dynamically
configured through pusch-Config, since pusch-Config is sent more frequently to from the net-
work device to the UE for each data segment of the data to be retransmitted.

For example, for the overlapping parameters p0-PUSCH-Alpha, powerControlLoopToUse, and
pathlossReferencelndex, which together can be called as Power control parameter Po, the config-
uredGrantConfig for semi-static or semi-persistent transmission may specify a Power control pa-
rameter Po A while the pusch-Config for dynamic transmission of the retransmission may spec-

ify a Power control parameter Po B. In this case, the Power control parameter Po A used for the
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data transmission should still be used for the data retransmission since the Power control param-

eter Po A provides a more robust configuration.

For example, for the overlapping parameter transformPrecoder, the configuredGrantConfig for
semi-static or semi-persistent transmission may specify a transformPrecoder A while the pusch-
Config for dynamic transmission of the retransmission may specify a transformPrecoder B. In
this case, the transformPrecoder A used for the data transmission should still be used for the data

retransmission since the transformPrecoder A provides a more robust configuration.

In short, a part of the overlapping parameters specified in the configuredGrantConfig for semi-
static or semi-persistent transmission, which provide a more robust configuration, are still used

for dynamic transmission for the data retransmission.

The part of the overlapping parameters may comprise at least one of the following parameters in
3GPP TS 38.214: mcs-Table, mcs-TableTransformPrecoder, pO0-Nominal WithoutGrant, p0-
PUSCH-Alpha, powerControlLoopToUse, pathlossReferencelndex, transformPrecoder.

The part of the overlapping parameters may consist of the following parameters in 3GPP TS
38.214: mcs-Table, mcs-TableTransformPrecoder, pO0-Nominal WithoutGrant, pO0-PUSCH-Alpha,
powerControlLoopToUse, pathlossReferencelndex, transformPrecoder. That is, when the re-
transmission of the data is triggered by UL grant, the data is retransmitted using all the parame-

ters configured for dynamic transmission except for the part of the overlapping parameters.

The part of the overlapping parameters may consist of the following parameters in 3GPP TS
38.214: mcs-Table, mcs-TableTransformPrecoder, p0-PUSCH-Alpha, powerControlLoopToUse,
pathlossReferencelndex, transformPrecoder. That is, when the retransmission of the data is trig-
gered by UL grant, the data is retransmitted using all the parameters configured for dynamic

transmission except for the part of the overlapping parameters.

Above mentioned standard documents such as 3GPP TS 38.214 and 3GPP TS 38.213 and the re-
lated standard documents 3GPP TS 38.331 and 3GPP TS 38.321, as well as other standard docu-
ments cited therein, together describe the related complex technologies in the 5G system. The
contents in these standard documents can enable a person skilled in the art to carry out the pre-

sent invention.

10
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Further, it is provided a device, which is adapted to carry out the method described above.

The device may comprise transmitting means, adapted to transmit data using the plurality of pa-
rameters configured for configured grant transmission; and retransmitting means, adapted, when
retransmission of the data is triggered by UL grant, to retransmit the data using a part of the plu-

rality of parameters configured for the configured grant transmission, as shown in Fig. 3.

The device may comprise one or more processors and one or more memory storing program in-
structions, and is adapted, when the program instructions are executed by the one or more pro-
cessors, to carry out the method described above. Fig. 4 shows an example of such a device with

one processor and one memory.

Further, it is provided a computer program containing program instructions which, when exe-
cuted by one or more processors in a device, cause the device to carry out the method described

above.

Further, it is provided a carrier for carrying the above computer program. The carrier can be any

medium that is able to carry the computer program, e.g., a computer-readable medium.

It is apparent to those skilled in the art that the function, means, module, unit, device or system
described above may be implemented using hardware, software, or a combination thereof. For a
hardware implementation, they may be implemented within one or more application specific in-
tegrated circuits (ASICs), digital signal processors (DSPs), digital signal processing devices
(DSPDs), programmable logic devices (PLDs), field programmable gate arrays (FPGASs), proces-
sors, controllers, micro-controllers, microprocessors, other suitable electronic units, or a selective
combination thereof. For a software implementation, a computer program and/or codes may be
written in any suitable programming language, carried by a carrier such as a suitable computer-
readable media, and executed by one or more controllers or processors. The computer-readable
medium may be one or more of ROM, RAM, CD-ROM, magnetic tape, floppy disc, optical data
storage device, and the like. In addition, the data described above may be a message with a tech-
nical structure including the corresponding information. The message may be an electronic mes-
sage in analog form or digital form which can be sent or received by an electronic device. The

message may be carried by a carrier, for example by a computer-readable media as mentioned

11
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above, or by a communication channel, such as a wireless communication channel or a wired
communication channel, in the form of electric signal, electromagnetic wave or any other suita-

ble form.

It should be understood that the invention is not limited by any of the details of the foregoing de-
scription, but rather should be construed broadly based on the principle as defined in the ap-
pended claims. Therefore, all changes and modifications that fall within the scope of the claims,

or cquivalences thereof are intended to be embraced by the scope of protection.

12
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CLAIMS

1. A data transmission method performed by a device, wherein the device is separately con-
figured with a plurality of first radio resource control (RRC) parameters configured for config-
ured grant transmission and with a plurality of second RRC parameters configured for dynamic
transmission which is triggered by uplink (UL) grant, the first RRC parameters comprise a first
modulation coding scheme, MCS, table, the second RRC parameters comprise a second MCS ta-
ble, and the method comprises:

transmitting data using the plurality of first RRC parameters; and

when retransmission of the data is triggered by UL grant,

retransmitting the data using the first MCS table.

2. The data transmission method of claim 1, wherein the plurality of first RRC parameters
further comprises a first Power control parameter (Po), the plurality of second RRC parameters
further comprise a second Po, and the method further comprises;

when the retransmission of the data is triggered by the UL grant,

retransmitting the data using the first MCS table and the first Po.

3. The data transmission method of claim 1, wherein the plurality of first RRC parameters
further comprises a first Po and the plurality of second RRC parameters further comprises a sec-
ond Po, and the method further comprises:

when the retransmission of the data is triggered by the UL grant,

retransmitting the data using the first MCS table and the second Po.

4. The data transmission method of claim 1, wherein the device is a user equipment, UE,

and the data is transmitted and retransmitted by the UE to a network side device.

5. The data transmission method of any one of claims 1 to 4, wherein the MCS table com-

prises mcs-Table and mcs-TableTransformPrecoder in 3GPP TS 38.214.

6. The data transmission method of claim 2 or 3, wherein the first Po or the second Po com-
prises at least one of p0-PUSCH-Alpha, powerControlLoopToUse, and pathlossRefer-encelndex
in 3GPP TS 38.213.

13
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7. The data transmission method of any one of claims 1-6, wherein the data is transmitted

and retransmitted through a physical uplink shared channel, PUSCH.

8. The data transmission method of any one of claims 1-7, wherein the configured grant

{ransmission is a semi-static or a semi-persistent transmission.

9. The data transmission method of claim 1, wherein the plurality of first RRC parameters
are configured in configuredGrantConfig or SPS-config in 3GPP TS 38.331.

10.  The data transmission method of claim 1, wherein the plurality of second RRC parame-
ters are configured in pusch-Config in 3GPP TS 38.331.

11.  The device, adapted to carry out the method of any one of claims 1-10.
12. A non-transitory computer-readable medium, storing thereon program instructions which,

when executed by one or more processors, cause the one or more processors to carry out the

method of any one of claims 1 to 10.

14
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