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Service transmission method and device 

Technical Field 

The disclosure relates to the field of communication, and particularly to a service transmission 

method and device. 

Background 

In an Industrial Internet of Things (IIoT) system, machine instructions are usually transmitted in an 

IIoT service, and the delay sensitivity of the service is quite high and usually reaches a microsecond 

level. In a present wireless communication system, service transmission involves transmission 

between multiple nodes. For example, service transmission between terminals usually involves 

transmission from a terminal to a base station, transmission from the base station to a core network, 

transmission from the core network to a target base station and transmission from the target base 

station to a target terminal. Service transmission from an Application Server (AS) to a terminal 

usually involves transmission from the AS to a core network, transmission from the core network to 

a base station and transmission from the base station to the terminal. Therefore, for the IIoT, it is 

difficult to ensure a delay requirement of a service, and it is necessary to control a service 

transmission delay between each node strictly. Meanwhile, it is necessary to pre-judge a 

taking-effective time point of a service (for example, a machine instruction) at a destination end, and 

a sender ensures that the service reaches the destination end before taking-effective at the 

destination end. 

Summary 

Embodiments of the disclosure provide a service transmission method and device, to at least solve 

the problem of how to ensure a delay requirement of a service in a related art. 

According to an embodiment of the disclosure, a service transmission method is provided, which 

may include that: a base station acquires a service transmission pattern provided by a sender, the 

service transmission pattern at least including one of the following information: starting time of a 

service transmission, ending time of the service transmission, a service transmission period or 

interval, a service transmission time length in each transmission period, a data packet size or 

Guaranteed Bit Rate (GBR) in each transmission period and a service transmission delay 

requirement; the base station pre-configures a transport resource according to the service 

transmission pattern; the base station acquires user data provided by the sender, the user data 
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containing a taking-effective time point of a service at a destination end; and the base station 

transmits the user data to the destination end through the transport resource before the 

taking-effective time point. 

Herein, the transport resource may at least include one of a resource starting position, a resource 

period or interval and a resource active time length in each resource period. 

Herein, there may be multiple service transmission patterns, the multiple service transmission 

patterns may coexist in the service transmission, or the multiple service transmission patterns may 

exist in the service transmission according to a temporal sequence. 

Herein, the operation that the base station pre-configures the transport resource according to the 

transmission pattern may include that: the base station pre-configures a periodic transport resource 

for each service transmission pattern, or the base station configures different activation time for 

each service transmission pattern in a periodic transport resource. 

Herein, the transport resource may be configured through Radio Resource Control (RRC) signaling 

and/or configured through Downlink Control Information (DCI). 

Herein, the method may further include that: a state of the destination end and/or a user data 

transmission delay are/is fed back to the sender for the sender to determine a time advance for next 

user data sending. 

Herein, the sender may be an AS, and the destination end may be User Equipment (UE). 

Herein, the operation that the base station acquires the service transmission pattern provided by the 

sender may include that: an Access and Mobility Management Function (AMF)/User Plane Function 

(UPF) receives the user data and/or service transmission pattern sent by the AS; the AMF/UPF 

sends a paging message to the base station, the base station sends a paging message to the UE, 

and RRC connections are established or resumed between the UE, the base station and the 

AMF/UPF; and the base station receives the service transmission pattern from the AMF/UPF. 

Herein, the sender may be first UE, and the destination end may be the AS or second UE. 

Herein, a type of the service may be an IIoT service. 

According to an embodiment of the disclosure, another service transmission method is also 

provided, which may include that: a base station acquires a service transmission delay requirement 

and user data provided by a sender, the user data containing an instruction sequence of a service 

and a taking-effective time point of the instruction sequence at a destination end; and the base 
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station transmits the user data to the destination end based on the service transmission delay 

requirement before the taking-effective time point of the instruction. 

Herein, the user data may contain multiple instruction sequences, and each instruction sequence 

may have corresponding a taking-effective time point. 

Herein, the instruction sequence may include at least one of the following information: starting time 

of the instruction sequence, ending time of an instruction, a content of the instruction sequence and 

an interval of the instruction sequence. 

Herein, the method may further include that: a state of the destination end and/or a user data 

transmission delay are/is fed back to the sender for the sender to determine a time advance for next 

user data sending. 

Herein, the sender may be an AS, and the destination end may be UE; or, the sender may be first 

UE, and the destination end may be the AS or second UE. 

According to an embodiment of the disclosure, another service transmission method is also 

provided, which may include that: a base station acquires user data provided by a sender, the user 

data containing a taking-effective time point of a server at a destination end; and the base station 

transmits the user data to the destination end before the taking-effective time point. 

Herein, the sender may be an AS, and the destination end may be UE. 

Herein, the operation that the base station acquires the user data provided by the sender may 

include that: an AMF/UPF receives the user data sent by the AS; the base station receives a user 

data transmission delay requirement sent by the AMF/UPF and sends a response message of the 

user data transmission delay requirement to the AMF/UPF; the AMF/UPF feeds back a user data 

transmission delay to the AS for the AS to determine a timing advance for next user data sending; 

and the base station receives the user data sent by the AMF/UPF. 

Herein, the sender may be first UE, and the destination end may be the AS or second UE. 

According to an embodiment of the disclosure, a clock synchronization method is also provided, 

which may include that: a first node receives an indication message indicating that a second node 

has a clock source from the second node; the first node sends a clock synchronization request to 

the second node, the clock synchronization request containing sending time T1 of the 

synchronization request; the first node receives a clock synchronization response from the second 

node, the clock synchronization response containing the sending time T1 of the synchronization 

request, receiving time T2 of the clock synchronization request at the second node and sending 
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time T3 of the clock synchronization response; and the first node calculates a clock difference Tdiff of 

the first node and the second node according to the sending time T1 of the synchronization request, 

the receiving time T2 of the clock synchronization request, the sending time T3 of the clock 

synchronization response and receiving time T4 of the clock synchronization response and 

determines a clock of the second node according to the clock difference. 

Herein, before the operation that the first node receives the indication message indicating existence 

of the clock source from the second node, the method may further include that: the first node sets 

default clock information of the first node, and the second node sets clock information of the second 

node according to the clock source. 

Herein, the first node may be a base station without any clock source or a clock control node, and 

the second node may be a base station with a clock source. 

According to an embodiment of the disclosure, another clock synchronization method is also 

provided, which may include that: a first node receives an indication message indicating that a 

second node has no clock source from the second node; the first node sends a clock 

synchronization request to the second node, the clock synchronization request containing sending 

time T1 of the synchronization request; the first node receives a clock synchronization response 

from the second node, the clock synchronization response containing the sending time T1 of the 

synchronization request, receiving time T2 of the clock synchronization request at the second node 

and sending time T3 of the clock synchronization response; the first node calculates a clock 

transmission delay between the first node and the second node and/or a clock difference of the first 

node and the second node according to the sending time T1 of the synchronization request, the 

receiving time T2 of the clock synchronization request, the sending time T3 of the clock 

synchronization response and receiving time T4 of the clock synchronization response; and the first 

node sends present clock information of the first node and the transmission delay between the first 

node and the second node or the clock difference of the first node and the second node to the 

second node. 

Herein, the method may further include that: the second node corrects a clock of the second node 

according to the present clock information of the first node and the transmission delay between the 

first node and the second node or the clock difference of the first node and the second node. 

Herein, the first node may be a clock control node, and the second node may be a base station 

without any clock source. 

According to an embodiment of the disclosure, a service transmission device is also provided, 
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which may include: a first acquisition module, configured to acquire a service transmission pattern 

provided by a sender, the service transmission pattern at least including one of the following 

information: starting time of a service transmission, ending time of the service transmission, a 

service transmission period or interval, a service transmission time length in each transmission 

period, a data packet size or GBR in each transmission period and a service transmission delay 

requirement; a configuration module, configured to pre-configure a transport resource according to 

the service transmission pattern; a second acquisition module, configured to acquire user data 

provided by the sender, the user data containing a taking-effective time point of a service at a 

destination end; and a transmission module, configured to transmit the user data to the destination 

end through the transport resource before the taking-effective time point. 

Herein, the transport resource may at least include one of a resource starting position, a resource 

period or interval and a resource active time length in each resource period. 

Herein, there may be multiple service transmission patterns, the multiple service transmission 

patterns may coexist in the service transmission, or the multiple service transmission patterns may 

exist in the service transmission according to a temporal sequence. 

Herein, the configuration module may further be configured to pre-configure a periodic transport 

resource for each service transmission pattern or configure different activation time for each service 

transmission pattern in a periodic transport resource. 

Herein, the device may further include: a feedback module, configured to feed back a state of the 

destination end and/or a user data transmission delay to the sender for the sender to determine a 

time advance for next user data sending. 

Herein, the sender may be an AS, and the destination end may be UE; or, the sender may be the 

UE, and the destination end may be the AS. 

According to an embodiment of the disclosure, another service transmission device is also provided, 

which may include: an acquisition module, configured to acquire a service transmission delay 

requirement and user data provided by a sender, the user data containing an instruction sequence 

of a service and a taking-effective time point of the instruction sequence at a destination end; and a 

transmission module, configured to transmit the user data to the destination end based on the 

service transmission delay requirement before the taking-effective time point of the instruction. 

Herein, the user data may contain multiple instruction sequences, and each instruction sequence 

may have corresponding a taking-effective time point. 
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Herein, the device may further include: a feedback module, configured to feed back a state of the 

destination end and/or a user data transmission delay to the sender for the sender to determine a 

time advance for next user data sending. 

Herein, the sender may be an AS, and the destination end may be UE; or, the sender may be the 

UE, and the destination end may be the AS. 

According to an embodiment of the disclosure, another service transmission device is also provided, 

which may include: an acquisition module, configured to acquire user data provided by a sender, 

the user data containing a taking-effective time point of a server at a destination end; and a 

transmission module, configured to transmit the user data to the destination end before the 

taking-effective time point. 

Herein, the device may further include: a feedback module, configured to feed back a state of the 

destination end and/or a user data transmission delay to the sender for the sender to determine a 

time advance for next user data sending. 

Herein, the sender may be an AS, and the destination end may be UE; or, the sender may be the 

UE, and the destination end may be the AS. 

According to an embodiment of the disclosure, a clock synchronization device is also provided, 

which may be located at a first node and include: a first receiving module, configured to receive an 

indication message indicating that a second node has a clock source from the second node; a 

sending module, configured to send a clock synchronization request to the second node, the clock 

synchronization request containing sending time T1 of the synchronization request; a second 

receiving module, configured to receive a clock synchronization response from the second node, 

the clock synchronization response containing the sending time T1 of the synchronization request, 

receiving time T2 of the clock synchronization request at the second node and sending time T3 of 

the clock synchronization response; and a calculation module, configured to calculate a clock 

difference Tdiff of the first node and the second node according to the sending time T1 of the 

synchronization request, the receiving time T2 of the clock synchronization request, the sending 

time T3 of the clock synchronization response and receiving time T4 of the clock synchronization 

response and determine a clock of the second node according to the clock difference. 

Herein, the first node may be a base station without any clock source or a clock control node, and 

the second node may be a base station with a clock source. 

According to an embodiment of the disclosure, a clock synchronization device is also provided, 
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which may be located at a first node and include: a first receiving module, configured to receive an 

indication message indicating that a second node has no clock source from the second node; a 

sending module, configured to send a clock synchronization request to the second node, the clock 

synchronization request containing sending time T1 of the synchronization request; a second 

receiving module, configured to receive a clock synchronization response from the second node, 

the clock synchronization response containing the sending time T1 of the synchronization request, 

receiving time T2 of the clock synchronization request at the second node and sending time T3 of 

the clock synchronization response; a calculation module, configured to calculate a clock 

transmission delay between the first node and the second node and/or a clock difference of the first 

node and the second node according to the sending time T1 of the synchronization request, the 

receiving time T2 of the clock synchronization request, the sending time T3 of the clock 

synchronization response and receiving time T4 of the clock synchronization response; and a 

second sending module, configured to send present clock information of the first node and the 

transmission delay between the first node and the second node or the clock difference of the first 

node and the second node to the second node. 

Herein, the first node may be a clock control node, and the second node may be a base station 

without any clock source. 

According another embodiment of the disclosure, a storage medium is also provided, in which a 

computer program may be stored. The computer program may be configured to run to execute the 

steps in the method embodiments. 

According to another embodiment of the disclosure, an electronic device is also provided, which 

may include a memory and a processor. A computer program may be stored in the memory. The 

processor may be configured to run the computer program to execute the steps in the method 

embodiments. 

In the embodiments of the disclosure, a corresponding transport resource is pre-configured for a 

terminal according to a service transmission pattern, so that a service transmission delay between 

each node may be controlled, and it may be ensured that a service reaches a destination end 

before taking-effective at the destination end. 

Brief Description of the Drawings 

The drawings described here are adopted to provide a further understanding to the disclosure and 

form a part of the application. Schematic embodiments of the disclosure and descriptions thereof 

are adopted to explain the disclosure and not intended to form improper limits to the disclosure. In 
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the drawings: 

Fig. 1 is a flowchart of a service transmission method according to an embodiment of the disclosure; 

Fig. 2 is another flowchart of a service transmission method according to an embodiment of the 

disclosure; 

Fig. 3 is another flowchart of a service transmission method according to an embodiment of the 

disclosure; 

Fig. 4 is a service transmission flowchart of a transmission pattern fixed service according to an 

embodiment of the disclosure; 

Fig. 5 is a schematic diagram of a service transmission pattern of a transmission pattern fixed 

service according to an embodiment of the disclosure; 

Fig. 6 is a service transmission flowchart of a service mode fixed service according to an 

embodiment of the disclosure; 

Fig. 7 is a schematic diagram of a service mode instruction set according to an embodiment of the 

disclosure; 

Fig. 8 is a service transmission flowchart of a transmission pattern unfixed service according to an 

embodiment of the disclosure; 

Fig. 9 is a service transmission flowchart of a transmission pattern fixed uplink service according to 

an embodiment of the disclosure; 

Fig. 10 is a flowchart of clock synchronization between a base station with a clock source and a 

base station without any clock source according to an embodiment of the disclosure; 

Fig. 11 is a flowchart of clock synchronization between a base station with a clock source and a 

clock control node according to an embodiment of the disclosure; 

Fig. 12 is a flowchart of clock synchronization between a clock control node and a base station 

without any clock source according to an embodiment of the disclosure; and 

Fig. 13 is a structure block diagram of a service transmission device according to an embodiment of 

the disclosure. 

Detailed Description of the Embodiments 

The disclosure will be described below with reference to the drawings and in combination with the 
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embodiments in detail. It is to be noted that the embodiments in the application and characteristics 

in the embodiments may be combined without conflicts. 

It is to be noted that the terms like "first" and "second" in the specification, claims and 

accompanying drawings of the disclosure are used for differentiating the similar objects, but do not 

have to describe a specific order or a sequence. 

A service transmission method is provided in the embodiment. In the embodiment, a service 

transmission pattern is fixed. Fig. 1 is a flowchart of a method according to an embodiment of the 

disclosure. As shown in Fig. 1, the flow includes the following steps. 

In S102, a base station acquires a service transmission pattern provided by a sender, the service 

transmission pattern at least including one of the following information: starting time of a service 

transmission, ending time of the service transmission, a service transmission period or interval, a 

service transmission time length in each transmission period, a data packet size or GBR in each 

transmission period and a service transmission delay requirement. 

In S104, the base station pre-configures a transport resource according to the service transmission 

pattern. 

In S106, the base station acquires user data provided by the sender, the user data containing a 

taking-effective time point of a service at a destination end. 

In S108, the base station transmits the user data to the destination end through the transport 

resource before the taking-effective time point. 

In the embodiment, an AS or UE may provide the service transmission pattern for the base station, 

and the destination end is correspondingly the UE or the AS. 

In the embodiment, the taking-effective time point of the service at the destination end may be born 

in the user data. 

In the embodiment, multiple service modes may coexist for the same UE, or the multiple service 

modes of the same UE exist according to a temporal sequence. The base station, after receiving 

the service transmission pattern, pre-configures a dedicated transport resource for the UE based on 

the service mode. Pre-configuration of the dedicated transport resource may be implemented by 

configuring through RRC signaling and/or configuring through DCI. 

In the embodiment, a state of the UE and a service transmission delay may be fed back to the AS 

for the AS to determine service sending time (an instruction is born for each service transmission). 
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Another service transmission method is provided in the embodiment. In the embodiment, a service 

mode is fixed. Fig. 2 is a flowchart of a method according to an embodiment of the disclosure. As 

shown in Fig. 2, the flow includes the following steps. 

In S202, a base station acquires a service transmission delay requirement and user data provided 

by a sender, the user data containing an instruction sequence of a service and a taking-effective 

time point of the instruction sequence at a destination end. 

In S204, the base station transmits the user data to the destination end based on the service 

transmission delay requirement before the taking-effective time point of the instruction. 

In the embodiment, an AS or UE may provide the service transmission delay requirement for the 

base station and provide the instruction sequence of the service for the destination end. A service 

instruction may include starting time of the instruction sequence of the service and/or ending time of 

the instruction, a content of the instruction sequence and an interval of the instruction sequence (a 

plurality of instruction sequences are born for each service transmission). The base station ensures 

that the service instruction is transmitted to the destination end on time. The destination end 

correspondingly operates the instruction according to the instruction sequence of the service. 

Another service transmission method is provided in the embodiment. In the embodiment, a service 

mode is unfixed. Fig. 3 is a flowchart of a method according to an embodiment of the disclosure. As 

shown in Fig. 3, the flow includes the following steps. 

In S302, a base station acquires user data provided by a sender, the user data containing a 

taking-effective time point of a server at a terminal. 

In S304, the base station transmits the user data to the terminal before the taking-effective time 

point. 

In the embodiment, for a mode unfixed service, an AS or UE indicates a taking-effective time point 

of the service at a destination end and a transmission delay requirement of the service. The AS or 

the UE ensures that a sum of transmission starting time of the service at the sender and a service 

delay is less than or equal to the taking-effective time point of the service at the destination end. 

In the embodiment, a service transmission delay may be fed back to the sender, for example, the 

AS, for the AS to determine service sending time. 

Embodiment 1 

In the embodiment, an AS is required to send a service transmission pattern fixed instruction to 
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RRC_Inactive (idle-state) UE. As shown in Fig. 4, the following steps are included. 

In Step 1, the AS sends user data and a service transmission pattern to an AMF/UPF at time T0. 

The service transmission pattern may include starting time of a service transmission, and/or ending 

time of the service transmission, a service transmission period or interval, a service transmission 

time length in each transmission period, a data packet size or GBR in each transmission period and 

a service transmission delay requirement. The user data contains a taking-effective time point of a 

service at a destination end. 

In Step 2, the AMF/UPF sends a paging message to a gNB (a 5th-Generation (5G) base station). 

In Step 3, the gNB sends a paging message to the UE. 

In Step 4, the UE/gNB establishes or resumes an RRC connection with the AMF/UPF. 

In Step 5, the AMF/UPF notifies a state of the UE (the AS is notified when the UE enters an RRC 

connected state, and when the UE is switched from the connected state to an idle state, a new state 

of the UE is also required to be notified to the AS) and/or a data transmission delay to the AS for the 

AS to determine a timing advance for data sending. 

In Step 6, the AMF/UPF sends the service transmission pattern of the UE and a service 

characteristic (for example, the service transmission delay) to the gNB. 

In Step 7, the gNB pre-configures a resource required by air interface data transmission for the UE 

based on the service transmission pattern. Pre-configuration of the resource required by air 

interface data transmission may be implemented by configuring through RRC signaling and/or 

configuring through DCI. Configured resource information includes a resource starting position, a 

resource period or interval, a resource active time length in each resource period and other 

scheduling information such as a coding scheme required by the service at an air interface. 

In Step 8, the AMF/UPF transmits the user data to the gNB. 

In Step 9, the gNB transmits the user data to the UE at time T1. 

In Step 10, information such as an instruction in the user data is validated on the UE side at time T2 

according to a time point indicated by the user data (for example, UE in the field of industry 

executes a corresponding operation at specified time according to a received control instruction). 

In Step 11, the AS sends user data to the AMF/UPF at time T3. 

In Step 12, the AMF/UPF transmits the user data to the gNB. 
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In Step 13, the gNB transmits the user data to the UE at time T4. 

In Step 14, information such as an instruction in the user data is validated on the UE side at time T5 

according to a time point indicated by the user data (for example, UE in the field of industry 

executes a corresponding operation at specified time according to a received control instruction). 

In the embodiment, starting time of a resource position (transmission starting time of the user data) 

at the time T1 is configured by the gNB based on the starting time of the service transmission in 

Step 1, and starting time of a resource position at the time T3 is determined based on the time T1 

and the service transmission period/interval in Step 1. The time T2 is more than or equal to the time 

T1, and the time T4 is more than or equal to the time T3. That is, it is ensured that the service 

reaches the destination end before the service is validated. Assistance of a source of the service 

during sending is required. For example, a time length (T2-T0) from sending of an instruction by UE 

in the idle state to taking-effective of the instruction is usually greater than a time length (T5-T3) 

from sending of an instruction of UE in the connected state to taking-effective of the instruction. This 

is because T2-T0 includes a time length of establishment or resume of the RRC connection and this 

time length is required to be considered when the AS sends data. This is why the AMF/UPF sends 

the state of the UE to the AS in Step 5. 

Herein, in Step 1, multiple service modes may coexist for the same UE, or the multiple service 

modes of the same UE exist according to a temporal sequence. Correspondingly, in Step 7, multiple 

periodic resources are configured for the same UE, or multiple pieces of activation time are 

configured in a period. If multiple periodic resources are configured for the same UE, the resources 

may be configured through DCI, and a resource interval or period and resource numbers are 

required to be configured through RRC signaling. Resource scheduling (activation or deactivation) 

is performed on each numbered resource through the DCI. 

For a transmission pattern fixed service transmission, an indication manner for a service 

transmission pattern thereof is described below. As shown in Fig. 5, a manner of indicating multiple 

service modes of the same UE according to a temporal sequence is shown in Fig. 5(a). There are 

three resource block active time buckets (D1/D2/D3) in a period, and intervals of the resource block 

active time buckets are T1/T2 respectively. Correspondingly, in Step 7, a semi-static resource is 

configured for the same UE. Each semi-static resource has three discrete resource blocks, 

specifically represented as follows: 

{ 

resource starting time; 
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resource interval or period 

time length of resource block 1 

scheduling information of resource block 1 

time length of resource block 2 

scheduling information of resource block 2 (NULL) 

time length of resource block 3 

scheduling information of resource block 3 

time length of resource block 4 

scheduling information of resource block 4 (NULL) 

time length of resource block 5 

scheduling information of resource block 5 

}. 

Fig. (a) is split into Fig. 5(b) to (d). Three resource blocks in a period are split into three service 

modes. Correspondingly, in Step 7, multiple semi-static resources are configured for the same UE, 

specifically represented as follows: 

{ 

starting time of resource block 1 

period of resource block 1 

scheduling information of resource block 1 

starting time of resource block 2 

period of resource block 2 

scheduling information of resource block 2 

starting time of resource block 3 

period of resource block 3 

scheduling information of resource block 3 
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}. 

Embodiment 2 

Fig. 6 is an implementation example of service transmission of a service mode fixed service. In the 

embodiment, an AS is required to send a service mode fixed instruction set to UE in a connected 

state. 

In Step 1, the AS sends user data information containing a plurality of instruction sequences to an 

AMF/UPF at time T0. 

In Step 2, the AMF/UPF transmits the user data information including the instruction sequences to a 

gNB. 

In Step 3, the gNB transmits the user data information including the instruction sequences to the UE 

at time T1. 

In Step 4, a first instruction in the user data information is validated at time T2 according to a time 

point indicated by the instruction; a second instruction in the user data information is validated at 

time T3 according to a time point indicated by the instruction; and a third instruction in the user data 

information is validated at time T4 according to a time point indicated by the instruction. 

In the embodiment, user data sending time of the AS is required to ensure that the time (T1) when 

user data reaches the UE is earlier than the taking-effective time point T2/T3/T4. For the sending 

time, it is necessary to consider a transmission delay Delay1 of the user data and ensure that 

Delay2 is more than or equal to 0. Interval 1 and Interval 2 are intervals of instructions in the user 

data. The interval may be indicated explicitly, for example, indicated by relative time between the 

instructions, and may also be indicated implicitly, for example, absolute time of each instruction is 

indicated. 

The service mode instruction set is described below through an embodiment. Fig. 7 is an example 

of the service mode instruction set. In the embodiment, transmission light control is taken as an 

example. As shown in Fig. 7, a network side sends a transmission light control instruction to UE 

(transmission light terminal module). At starting time of the instruction, the red light is turned on for a 

time length D1, then the yellow light is turned on for a time length D2, the green light is turned on for 

a time length D3, and then the red light is turned on for the time length D1. The sender is required to 

ensure that the UE receives the instruction at the starting time of the instruction. The UE, after 

receiving the instruction, executes the instruction according to a time sequence of the instruction. 

Embodiment 3 
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Fig. 8 is an implementation example of service transmission of a transmission pattern unfixed 

service. In the embodiment, an AS sends a service transmission pattern unfixed instruction to UE in 

a connected mode. As shown in Fig. 8, the following steps are included. 

In Step 1, the AS sends user data to an AMF/UPF at time T0. 

In Step 2, the AMF/UPF sends a data packet delay requirement to a gNB. The requirement may be 

born in a Protocol Data Unit (PDU) SESSION RESOURCE SETUP REQUEST or a similar message 

between a base station and a core network. 

In Step 3, the gNB sends a response message of the data packet delay requirement to the 

AMF/UPF. The message may be a PDU SESSION RESOURCE SETUP RESPONSE or a similar 

message between the base station and the core network. 

In Step 4, the AMF/UPF sends user data to the gNB. 

In Step 5, the gNB sends the user data to the UE. 

In Step 6, the UE executes a response operation based on an instruction contained in the user data 

at time T1. 

In Step 7, the AS sends user data to the AMF/UPF at time T2. 

In Step 8, the AMF/UPF sends the user data to the gNB. 

In Step 9, the gNB sends the user data to the UE. 

In Step 10, the UE executes a response operation based on an instruction contained in the user 

data at time T1. 

In the embodiment, after a data transmission is completed, the AMF/UPF may send a data 

transmission delay to the AS for the AS to determine a data sending advance for next data 

transmission. The data transmission delay may be acquired by the AMF/UPF based on a data 

transmission confirmation message or acquired based on statistical information about data 

receiving time fed back by the UE/gNB. 

Embodiment 4 

Fig. 9 is an implementation example of service transmission of a transmission pattern fixed uplink 

service. The embodiment is similar to embodiment 1, and the difference is that service transmission 

of an uplink service is involved in the example. Therefore, a service transmission pattern is provided 

by UE, and user data is also sent by the UE. As shown in Fig. 9, the following steps are included. 
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In Step 1, the UE sends the service transmission pattern to a gNB at time T0. The service 

transmission pattern may include starting time of the service transmission, and/or ending time of the 

service transmission, a service transmission period or interval, a service transmission time length in 

each transmission period, a data packet size or GBR in each transmission period and a service 

transmission delay requirement. 

In Step 2, the gNB pre-configures a resource required by data transmission for the UE based on the 

service transmission pattern. Pre-configuration of the resource required by data transmission may 

be implemented by configuring through RRC signaling. Configured resource information may 

include information such as a resource starting position, a resource period or interval and a 

resource active time length in each resource period. 

In Step 3, the UE feeds back completion of resource pre-configuration to the gNB. 

In Step 4, the UE transmits user data to the gNB at time T1, and the gNB transmits the user data to 

an AS through an AMF/UPF according to a delay requirement to ensure that the user data reaches 

the destination end before a taking-effective time point. 

In Step 5, the UE transmits next user data to the gNB at time T2 after a time interval Interval1. 

In Step 6, the gNB transmits the present user data to the AS through the AMF/UPF according to the 

delay requirement. 

In the embodiment of the disclosure, for ensuring that the user data reaches the destination end 

before the taking-effective time point, multiple clock parameters are involved, so that clock accuracy 

of UE is quite important in a highly delay-sensitive network. Under a normal condition, UE may read 

a clock of a gNB to ensure clock synchronization between different UE under the same gNB. 

However, considering that different UE may be under different gNBs, for ensuring clock 

synchronization between UE under different gNBs, it is necessary to ensure clock synchronization 

between different gNBs. In a conventional strategy, synchronization between gNBs is implemented 

by aligning clocks of the gNBs and clocks of Global Positioning System (GPSs). However, for a 

scenario that an indoor base station has no GPS, there is no related synchronization strategy at 

present. 

Therefore, the disclosure also provides a method for clock synchronization between base stations. 

The method may be combined to the abovementioned embodiments to acquire accurate clock 

parameters to ensure that a service is transmitted on time in a delay-sensitive network. 

Fig. 9 is an implementation example of distributed clock synchronization between gNBs. In the 
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embodiment, a strategy for distributed clock alignment between gNBs is provided. A gNB1 has a 

clock source and thus may acquire clock information accurate to more than 1 microsecond. A gNB2 

has no clock source and thus may not acquire clock information accurate to more than 1 

microsecond. Therefore, a clock of the gNB2 without any clock source is aligned to a clock of the 

gNB1 with the clock source. As shown in Fig. 9, the following steps are specifically included. 

In Step 1, the gNB1 with the clock source sets its own clock based on the clock source, and the 

gNB2 without any clock source sets its default clock source. 

In Step 2, the gNB1 with the clock source indicates the gNB2 without any clock source that it has 

the clock source. 

In Step 3, the gNB2 without any clock synchronization source sends a clock synchronization 

request to the gNB1, sending time T1 of information being contained. 

In Step 4, the gNB1 sends a clock synchronization response to the gNB2. The clock 

synchronization response may contain T1, receiving time T2 of the clock synchronization request 

information at the gNB1 and sending time T3 of the clock synchronization response message at the 

gNB1. 

In Step 5, the gNB2 calculates a time difference of the gNB1 and the gNB2 based on T1, T2, T3 and 

T4 (T4 is receiving time of the clock synchronization response message at the gNB2), thereby 

determining the clock of the gNB2. 

A specific calculation process of the time difference between the gNB1 and the gNB2 is as follows: 
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where Delay is a transmission delay of an Xn interface, and Tdiff is the time difference of the gNB2 

and the gNB1. 

The disclosure also provides an embodiment of centralized clock synchronization between base 

stations. In the embodiment, clock synchronization between a base station with a clock 

synchronization source and a clock control node is involved. As shown in Fig. 11, the following 

steps are included. 
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In Step 1, a gNB1 with a clock synchronization source indicates the clock control node that it has 

the clock source. The clock control node may be a Centralized Unit (CU), an AMF or a higher-layer 

network element. 

In Step 2, the clock control node sends a clock synchronization request (containing time information 

T1) to the gNB1. 

In Step 3, the gNB1 feeds back a clock synchronization response (containing time information T1 

and/or T2/T3) to the clock control node. 

In Step 4, the clock control node calculates a time difference of the clock control node and the gNB1 

based on T1/T2/T3/T4, thereby determining a clock of the clock control node and calibrating the 

clock. A calculation process is similar to the embodiment shown in Fig. 10. 

The disclosure also provides clock synchronization between a base station without any clock 

synchronization source and a clock control node. As shown in Fig. 12, the following steps are 

included. 

In Step 1, a gNB2 without any clock synchronization source indicates the clock control node that it 

has no clock source. The clock control node may be a CU, an AMF or a higher-layer network 

element. 

In Step 2, the clock control node sends a clock synchronization request (containing time information 

T1) to the gNB2. 

In Step 3, the gNB2 feeds back a clock synchronization response (containing time information T1 

and/or T2/T3) to the clock control node. 

In Step 4, the clock control node calculates a time difference of the clock control node and the gNB2 

or a transmission delay between the clock control node and the gNB2 based on T1/T2/T3/T4. A 

calculation process is similar to the embodiment shown in Fig. 10. 

In Step 5, the clock control node sends present clock information and the clock transmission delay 

or clock difference information of the clock control node and the gNB2 to the gNB2. 

In Step 6, the gNB2 calibrates its own clock based on the clock information and clock transmission 

delay or clock difference information of the clock control node and the gNB2 to the gNB2, provided 

by the clock control node. 

Through the above descriptions about the implementation modes, those skilled in the art may 

clearly know that the methods according to the abovementioned embodiments may be implemented 
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in a manner of combining software and a necessary universal hardware platform. 

The embodiment also provides a service transmission device, which is configured to implement the 

abovementioned embodiments and preferred implementation modes. What has been described will 

not be elaborated. For example, term “module” used below may be a combination of software 

and/or hardware capable of realizing a preset function. Although the devices described in the 

following embodiment are preferably implemented with software, implementation with hardware or a 

combination of the software and the hardware is also possible and conceivable. 

Fig. 13 is a structure block diagram of a service transmission device according to an embodiment of 

the disclosure. As shown in Fig. 13, the device includes a first acquisition module 10, a 

configuration module 20, a second acquisition module 30 and a transmission module 40. 

The first acquisition module 10 is configured to acquire a service transmission pattern provided by a 

sender, the service transmission pattern at least including one of the following information: starting 

time of a service transmission, ending time of the service transmission, a service transmission 

period or interval, a service transmission time length in each transmission period, a data packet size 

or GBR in each transmission period and a service transmission delay requirement. 

The configuration module 20 is configured to pre-configure a transport resource according to the 

service transmission pattern. 

The second acquisition module 30 is configured to acquire user data provided by the sender, the 

user data containing a taking-effective time point of a service at a destination end. 

The transmission module 40 is configured to transmit the user data to the destination end through 

the transport resource before the taking-effective time point. 

It is to be noted that each module may be implemented through software or hardware and, under 

the latter condition, may be implemented in, but not limited to, the following manner: the modules 

are all positioned in the same processor, or the modules are positioned in different processors in 

any combination form respectively. 

The embodiment of the disclosure also provides a storage medium, in which a computer program is 

stored, the computer program being configured to run to execute the steps in any abovementioned 

method embodiment. 

The embodiment of the disclosure also provides an electronic device, which includes a memory and 

a processor. A computer program is stored in the memory. The processor is configured to run the 

computer program to execute the steps in any abovementioned method embodiment. 
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It is apparent that those skilled in the art should know that each module or each step of the 

disclosure may be implemented through a universal computing device. They may be concentrated 

in a single computing device or distributed in a network formed by multiple computing devices. 

Optionally, they may be implemented by program codes executable for the computing devices and 

thus may be stored in a storage device for execution with the computing devices. Moreover, in some 

cases, the shown or described steps may be executed in sequences different from those described 

here, or may form various integrated circuit modules respectively, or multiple modules or steps 

therein may form a single integrated circuit module for implementation. Therefore, the disclosure is 

not limited to any specific hardware and software combination. 

The above is only the preferred embodiment of the disclosure and not intended to limit the 

disclosure. For those skilled in the art, the disclosure may have various modifications and variations. 

Any modifications, equivalent replacements, improvements and the like made within the principle of 

the disclosure shall fall within the scope of protection of the disclosure. 
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What claimed is: 

1. A service transmission method, comprising: 

acquiring, by a base station, a service transmission pattern provided by a sender, the service 

transmission pattern at least comprising one of the following information: starting time of a 

service transmission, ending time of the service transmission, a service transmission period or 

interval, a service transmission time length in each transmission period, a data packet size or 

Guaranteed Bit Rate (GBR) in each transmission period, and a service transmission delay 

requirement; 

pre-configuring, by the base station, a transport resource according to the service transmission 

pattern; 

acquiring, by the base station, user data provided by the sender, the user data containing a 

taking-effective time point of a service at a destination end; and 

transmitting, by the base station, the user data to the destination end through the transport 

resource before the taking-effective time point. 

2. The method according to claim 1, wherein the transport resource at least comprises one of the 

following: a resource starting position, a resource period or interval, and a resource active time 

length in each resource period. 

3. The method according to claim 1, wherein there are multiple service transmission patterns, the 

multiple service transmission patterns coexist in the service transmission, or the multiple 

service transmission patterns exist in the service transmission according to a temporal 

sequence. 

4. The method according to claim 3, wherein pre-configuring, by the base station, the transport 

resource according to the transmission pattern comprises: 

pre-configuring, by the base station, a periodic transport resource for each service transmission 

pattern, or configuring, by the base station, different activation time for each service 

transmission pattern in a periodic transport resource. 

5. The method according to claim 1, wherein the transport resource is configured through Radio 

Resource Control (RRC) signaling and/or configured through Downlink Control Information 

(DCI). 

6. The method according to claim 1, further comprising: 
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feeding back a state of the destination end and/or a user data transmission delay to the sender 

for the sender to determine a time advance for next user data sending. 

7. The method according to claim 1, wherein the sender is an Application Server (AS), and the 

destination is User Equipment (UE). 

8. The method according to claim 7, wherein acquiring, by the base station, the service 

transmission pattern provided by the sender comprises: 

receiving, by an Access and Mobility Management Function (AMF)/User Plane Function (UPF), 

the user data and/or service transmission pattern sent by the AS; 

sending, by the AMF/UPF, a paging message to the base station, sending, by the base station, 

a paging message to the UE, and establishing or resuming RRC connections between the UE, 

the base station and the AMF/UPF; and 

receiving, by the base station, the service transmission pattern from the AMF/UPF. 

9. The method according to claim 1, wherein the sender is first UE, and the destination is the AS 

or second UE. 

10. The method according to any one of claims 1-10, wherein a type of the service is an Industrial 

Internet of Things (IIoT) service. 

11. A service transmission method, comprising: 

acquiring, by a base station, a service transmission delay requirement and user data provided 

by a sender, the user data containing an instruction sequence of a service and a 

taking-effective time point of the instruction sequence at a destination end; and 

transmitting, by the base station, the user data to the destination end based on the service 

transmission delay requirement before the taking-effective time point of the instruction. 

12. The method according to claim 11, wherein the user data contains multiple instruction 

sequences, and each instruction sequence has corresponding a taking-effective time point. 

13. The method according to claim 11, wherein the instruction sequence comprises at least one of 

the following information: starting time of the instruction sequence, ending time of an instruction, 

a content of the instruction sequence and an interval of the instruction sequence. 

14. The method according to claim 11, further comprising: 
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feeding back a state of the destination end and/or a user data transmission delay to the sender 

for the sender to determine a time advance for next user data sending. 

15. The method according to claim 11, wherein the sender is an Application Server (AS), and the 

destination end is User Equipment (UE); or, the sender is first UE, and the destination end is 

the AS or second UE. 

16. A service transmission method, comprising: 

acquiring, by a base station, user data provided by a sender, the user data containing a 

taking-effective time point of a server at a destination end; and 

transmitting, by the base station, the user data to the destination end before the taking-effective 

time point. 

17. The method according to claim 16, wherein the sender is an Application Server (AS), and the 

destination end is User Equipment (UE). 

18. The method according to claim 16, wherein acquiring, by the base station, the user data 

provided by the sender comprises: 

receiving, by an Access and Mobility Management Function (AMF)/User Plane Function (UPF), 

the user data sent by the AS; 

by the base station, receiving a user data transmission delay requirement sent by the AMF/UPF 

and sending a response message of the user data transmission delay requirement to the 

AMF/UPF; 

feeding back, by the AMF/UPF, a user data transmission delay to the AS for the AS to 

determine a timing advance for next user data sending; and 

receiving, by the base station, the user data sent by the AMF/UPF. 

19. The method according to claim 16, wherein the sender is first UE, and the destination end is the 

AS or second UE. 

20. A clock synchronization method, comprising: 

receiving, by a first node, an indication message indicating that a second node has a clock 

source from the second node; 

sending, by the first node, a clock synchronization request to the second node, the clock 

synchronization request containing sending time T1 of the synchronization request; 
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receiving, by the first node, a clock synchronization response from the second node, the clock 

synchronization response containing the sending time T1 of the synchronization request, 

receiving time T2 of the clock synchronization request at the second node and sending time T3 

of the clock synchronization response; and 

by the first node, calculating a clock difference Tdiff of the first node and the second node 

according to the sending time T1 of the synchronization request, the receiving time T2 of the 

clock synchronization request, the sending time T3 of the clock synchronization response and 

receiving time T4 of the clock synchronization response and determining a clock of the second 

node according to the clock difference. 

21. The method according to claim 20, wherein the first node calculates the clock difference of the 

first node and the second node according to the following formula: 

, 

where Delay is a transmission delay between the first node and the second node, and Tdiff is the 

clock difference of the first node and the second node. 

22. The method according to claim 20, before receiving, by the first node, the indication message 

indicating existence of the clock source from the second node, further comprising: 

setting, by the first node, default clock information of the first node, and setting, by the second 

node, clock information of the second node according to the clock source. 

23. The method according to claim 20, wherein the first node is a base station without any clock 

source or a clock control node, and the second node is a base station with a clock source. 

24. A clock synchronization method, comprising: 

receiving, by a first node, an indication message indicating that a second node has no clock 

source from the second node; 

sending, by the first node, a clock synchronization request to the second node, the clock 

synchronization request containing sending time T1 of the synchronization request; 

receiving, by the first node, a clock synchronization response from the second node, the clock 

synchronization response containing the sending time T1 of the synchronization request, 

receiving time T2 of the clock synchronization request at the second node and sending time T3 
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of the clock synchronization response; 

calculating, by the first node, a clock transmission delay between the first node and the second 

node and/or a clock difference of the first node and the second node according to the sending 

time T1 of the synchronization request, the receiving time T2 of the clock synchronization 

request, the sending time T3 of the clock synchronization response and receiving time T4 of the 

clock synchronization response; and 

sending, by the first node, present clock information of the first node and the transmission delay 

between the first node and the second node or the clock difference of the first node and the 

second node to the second node. 

25. The method according to claim 24, wherein the first node calculates the clock difference of the 

first node and the second node according to the following formula: 

, 

where Delay is the transmission delay between the first node and the second node, and Tdiff is 

the clock difference of the first node and the second node. 

26. The method according to claim 24, further comprising: 

correcting, by the second node, a clock of the second node according to the present clock 

information of the first node and the transmission delay between the first node and the second 

node or the clock difference of the first node and the second node. 

27. The method according to claim 24, wherein the first node is a clock source control node, and 

the second node is a base station without any clock source. 

28. A service transmission device, comprising: 

a first acquisition module, configured to acquire a service transmission pattern provided by a 

sender, the service transmission pattern at least comprising one of the following information: 

starting time of a service transmission, ending time of the service transmission, a service 

transmission period or interval, a service transmission time length in each transmission period, 

a data packet size or Guaranteed Bit Rate (GBR) in each transmission period and a service 

transmission delay requirement; 

a configuration module, configured to pre-configure a transport resource according to the 
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service transmission pattern; 

a second acquisition module, configured to acquire user data provided by the sender, the user 

data containing a taking-effective time point of a service at a destination end; and 

a transmission module, configured to transmit the user data to the destination end through the 

transport resource before the taking-effective time point. 

29. The device according to claim 28, wherein the transport resource at least comprises one of a 

resource starting position, a resource period or interval and a resource active time length in 

each resource period. 

30. The device according to claim 28, wherein there are multiple service transmission patterns, the 

multiple service transmission patterns coexist in the service transmission, or the multiple 

service transmission patterns exist in the service transmission according to a temporal 

sequence. 

31. The device according to claim 30, wherein 

the configuration module is further configured to pre-configure a periodic transport resource for 

each service transmission pattern or configure different activation time for each service 

transmission pattern in a periodic transport resource. 

32. The device according to claim 28, further comprising: 

a feedback module, configured to feed back a state of the destination end and/or a user data 

transmission delay to the sender for the sender to determine a time advance for next user data 

sending. 

33. The device according to claim 28, wherein the sender is an Application Server (AS), and the 

destination end is User Equipment (UE); or, the sender is the UE, and the destination end is the 

AS. 

34. A service transmission device, comprising: 

an acquisition module, configured to acquire a service transmission delay requirement and user 

data provided by a sender, the user data containing an instruction sequence of a service and a 

taking-effective time point of the instruction sequence at a destination end; and 

a transmission module, configured to transmit the user data to the destination end based on the 

service transmission delay requirement before the taking-effective time point of the instruction. 
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35. The device according to claim 34, wherein the user data contains multiple instruction 

sequences, and each instruction sequence has corresponding a taking-effective time point. 

36. The device according to claim 34, further comprising: 

a feedback module, configured to feed back a state of the destination end and/or a user data 

transmission delay to the sender for the sender to determine a time advance for next user data 

sending. 

37. The device according to claim 34, wherein the sender is an Application Server (AS), and the 

destination end is User Equipment (UE); or, the sender is the UE, and the destination end is the 

AS. 

38. A service transmission device, comprising: 

an acquisition module, configured to acquire user data provided by a sender, the user data 

containing a taking-effective time point of a server at a destination end; and 

a transmission module, configured to transmit the user data to the destination end before the 

taking-effective time point. 

39. The device according to claim 38, further comprising: 

a feedback module, configured to feed back a state of the destination end and/or a user data 

transmission delay to the sender for the sender to determine a time advance for next user data 

sending. 

40. The device according to claim 38, wherein the sender is an Application Server (AS), and the 

destination end is User Equipment (UE); or, the sender is the UE, and the destination end is the 

AS. 

41. A clock synchronization device, located at a first node and comprising: 

a first receiving module, configured to receive an indication message indicating that a second 

node has a clock source from the second node; 

a sending module, configured to send a clock synchronization request to the second node, the 

clock synchronization request containing sending time T1 of the synchronization request; 

a second receiving module, configured to receive a clock synchronization response from the 

second node, the clock synchronization response containing the sending time T1 of the 

synchronization request, receiving time T2 of the clock synchronization request at the second 
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node and sending time T3 of the clock synchronization response; and 

a calculation module, configured to calculate a clock difference Tdiff of the first node and the 

second node according to the sending time T1 of the synchronization request, the receiving 

time T2 of the clock synchronization request, the sending time T3 of the clock synchronization 

response and receiving time T4 of the clock synchronization response and determine a clock of 

the second node according to the clock difference. 

42. The device according to claim 41, wherein the calculation module calculates the clock 

difference of the first node and the second node according to the following formula: 

, 

where Delay is a transmission delay between the first node and the second node, and Tdiff is the 

clock difference of the first node and the second node. 

43. The device according to claim 41, wherein the first node is a base station without any clock 

source or a clock control node, and the second node is a base station with a clock source. 

44. A clock synchronization device, located at a first node and comprising: 

a first receiving module, configured to receive an indication message indicating that a second 

node has no clock source from the second node; 

a sending module, configured to send a clock synchronization request to the second node, the 

clock synchronization request containing sending time T1 of the synchronization request; 

a second receiving module, configured to receive a clock synchronization response from the 

second node, the clock synchronization response containing the sending time T1 of the 

synchronization request, receiving time T2 of the clock synchronization request at the second 

node and sending time T3 of the clock synchronization response; 

a calculation module, configured to calculate a clock transmission delay between the first node 

and the second node and/or a clock difference of the first node and the second node according 

to the sending time T1 of the synchronization request, the receiving time T2 of the clock 

synchronization request, the sending time T3 of the clock synchronization response and 

receiving time T4 of the clock synchronization response; and 

a second sending module, configured to send present clock information of the first node and 
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the transmission delay between the first node and the second node or the clock difference of 

the first node and the second node to the second node. 

45. The device according to claim 44, wherein the calculation module calculates the clock 

difference of the first node and the second node according to the following formula: 

, 

where Delay is the transmission delay between the first node and the second node, and Tdiff is 

the clock difference of the first node and the second node. 

46. The device according to claim 44, wherein the first node is a clock source control node, and the 

second node is a base station without any clock source. 

47. A storage medium, in which a computer program is stored, wherein the computer program is 

configured to run to execute the methods as claimed in any one of claims 1 to 27. 

48. An electronic device, comprising a memory and a processor, wherein a computer program is 

stored in the memory; and the processor is configured to run the computer program to execute 

the methods as claimed in any one of claims 1 to 27. 


