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A COMMUNICATION DEVICE AND A METHOD THEREIN FOR TRANSMITTING DATA

INFORMATION AT FIXED TIME INSTANTS IN A RADIO COMMUNICATIONS

NETWORK

TECHNICAL FIELD

Embodiments herein relate to data transmissions in a radio communications

network. In particular, embodiments herein relate to a communication device and a

method therein for transmitting data information at fixed time instants in a radio

communications network.

BACKGROUND

In a typical radio communications network, wireless devices, also known as mobile

stations, terminals, and/or User Equipments, UEs, communicate via a Radio Access

Network, RAN, with one or more core networks. The RAN covers a geographical area

which is divided into cell areas, with each cell area being served by a base station, e.g. a

radio base station, RBS, or network node, which in some networks may also be called, for

example, a "NodeB", "eNodeB" or "eNB". A cell is a geographical area where radio

coverage is provided by the radio base station at a base station site or an antenna site in

case the antenna and the radio base station are not collocated. Each cell is identified by

an identity within the local radio area, which is broadcast in the cell. Another identity

identifying the cell uniquely in the whole mobile network is also broadcasted in the cell.

One radio base station may have one or more cells. The base stations communicate over

the air interface operating on radio frequencies with the wireless devices within range of

the base stations.

A Universal Mobile Telecommunications System, UMTS, is a third generation

mobile communication system, which evolved from the second generation, 2G, Global

System for Mobile Communications, GSM. The UMTS terrestrial radio access network,

UTRAN, is essentially a RAN using wideband code division multiple access, WCDMA,

and/or High Speed Packet Access, HSPA, for user equipments. In a forum known as the

Third Generation Partnership Project, 3GPP, telecommunications suppliers propose and

agree upon standards for third generation networks and UTRAN specifically, and

investigate enhanced data rate and radio capacity. In some versions of the RAN as e.g. in

UMTS, several base stations may be connected, e.g., by landlines or microwave, to a

controller node, such as a radio network controller, RNC, or a base station controller,



BSC, which supervises and coordinates various activities of the plural base stations

connected thereto. The RNCs are typically connected to one or more core networks.

Specifications for the Evolved Packet System, EPS, have been completed within

the 3rd Generation Partnership Project, 3GPP, and this work continues in the coming

3GPP releases. The EPS comprises the Evolved Universal Terrestrial Radio Access

Network, E-UTRAN, also known as the Long Term Evolution, LTE, radio access, and the

Evolved Packet Core, EPC, also known as System Architecture Evolution, SAE, core

network. E-UTRAN/LTE is a variant of a 3GPP radio access technology wherein the radio

base station nodes are directly connected to the EPC core network rather than to RNCs.

In general, in E-UTRAN/LTE the functions of a RNC are distributed between the radio

base stations nodes, e.g. eNodeBs in LTE, and the core network. As such, the Radio

Access Network, RAN, of an EPS has an essentially "flat" architecture comprising radio

base station nodes without reporting to RNCs.

Carrier Sense Multiple Access, CSMA, is a well-known Media Access Control,

MAC, protocol used primarily when having communication devices using shared

transmission resources, such as, for example, communication devices operating in an un-

licenced spectrum, e.g. Ethernet, WiFi, etc.

When using CSMA, a communication device that has data to transmit may first

sense the radio channel, i.e. measure the antenna energy received for the radio channel.

This is also commonly referred to as listen-before-talk. If the energy level of the radio

channel is below a certain determined threshold, the radio channel is considered available

or free, whereby the communication device may transmit its data. If the energy level of the

radio channel is above the determined threshold, the radio channel is considered un-

available or busy, whereby the communication device may not transmits its data. Instead,

the communication device waits until the radio channel becomes available or free. The

communication device may here generate a random back-off time. If the radio channel

remains available or free for the duration of the generated random back-off time, the

communication device may transmit its data. The generated back-off time is random in

order for two or more communication devices that are backing off to not start transmitting

their data at the same time.

CSMA is asynchronous with no fixed frame structure, which means that data

transmissions from the communication devices are assumed to occur at any time. Since

there are certain benefits with using CSMA, it may be advantageous to apply the same

principles in other radio communications networks.



Some radio communications networks, such as, e.g. LTE, may however employ a

scheduled, contention-free MAC protocol. Conventionally, in this case, a centrally located

communication device, e.g. a radio base station, determines when data transmissions to

or from different communication devices are to be performed. Thus, contrary to CSMA,

such radio communications networks are synchronous and use a fixed frame structure,

which means that data transmissions may only start at certain fixed time instants, such as,

in the beginning of a subframe.

Since reception or transmission of data at arbitrary times is not supported by the

communication devices in such radio communications networks, directly applying CSMA

with random back-off times to such a radio communications networks for it to co-exist with

other radio communications networks using CSMA with data transmissions starting at

arbitrary times is not a viable solution.

SUMMARY

It is an object of embodiments herein to improve data transmissions in a radio

communications network.

According to a first aspect of embodiments herein, the object is achieved by a

method performed by a first communication device for transmitting data information at

fixed time instants on a radio channel to a second communication device in a radio

communications network. First, the first communication device determines that the radio

channel is available for transmitting data information to the second communication device

during a time period determined by the first communication device. Then, the first

communication device transmits a preamble on the available radio channel after the time

period. The first communication device also transmits the data information on the

available radio channel to the second communication device at a next fixed time instant

following the transmission of the preamble.

According to a second aspect of embodiments herein, the object is achieved by a

first communication device for transmitting data information at fixed time instants on a

radio channel to a second communication device in a radio communications network. The

first communication device is configured to determine that the radio channel is available

for transmitting data information to the second communication device during a time period

determined by the first communication device. The first communication device is also

configured to transmit a preamble on the available radio channel after the time period.



Furthermore, the first communication device is configured to transmit the data information

on the available radio channel to the second communication device at a next fixed time

instant following the transmission of the preamble.

According to a third aspect of embodiments herein, the object is achieved by a

computer program, comprising instructions which, when executed on at least one

processor, cause the at least one processor to carry out the method described above.

According to a fourth aspect of embodiments herein, the object is achieved by a carrier

containing the computer program described above, wherein the carrier is one of an

electronic signal, optical signal, radio signal, or computer readable storage medium.

By having the first communication device transmitting a preamble when

determining that the radio channel is available, the first communication device is able to

reserve the radio channel for its data transmission and then at the next fixed time instant

start transmitting its data. This means that during the transmission of the preamble other

communication devices configured to transmit data at fixed time instants or at arbitrary

time instances will perceive the radio channel as un-available or busy, thus preventing

them from transmitting their data transmissions on the radio channel.

Hence, communication devices transmitting data information a fixed time instants

are able to share the radio channel with communication device(s) transmitting data

information at arbitrary time instants in an efficient way, thereby improve data

transmissions in the radio communications network.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments will now be described in more detail in relation to the enclosed

drawings.

Figure 1 is a schematic block diagram illustrating embodiments of communication

devices in a radio communications network,

Figure 2 is a flowchart depicting embodiments of a method in a first communication

device,

Figure 3 is schematic illustration of embodiments of a method in a first

communication device,



Figure 4 is a schematic block diagram depicting embodiments of a first

communication device.

DETAILED DESCRIPTION

The figures are schematic and simplified for clarity, and they merely show details

for the understanding of the embodiments presented herein, while other details have been

left out.

Figure 1 shows an example of a first radio communications network 100 and a

second radio communications network 101 in which embodiments herein may be

implemented.

The first radio communications network 100 may be any wireless

communication system, such as, for example, a Long Term Evolution (LTE) or other

3GPP cellular network or system. The first radio communications network 100 comprises

a network node 110. The network node 110 may e.g. be an eNB, eNodeB, or a Home

Node B, a Home eNode B, femto Base Station (BS), pico BS or any other network unit

capable of serving a wireless device in the radio communications network 100. The

network node 110 may also be e.g. a radio base station, a base station controller, a

network controller, a relay node, a repeater, an access point, a radio access point, a

Remote Radio Unit (RRU) or a Remote Radio Head (RRH). Furthermore, the network

node 110 comprises one or more antennas for wireless radio communication with wireless

devices located within their range; that is, the network node 110 may use one or more of

its antennas to provide radio coverage within its cell 115. The network node 110

communicates over the air or radio interface operating on radio frequencies with the

wireless devices within the cell 115 of the network node 110 . A first, second and third

wireless device 121, 122, 123 are located within the cell 115. The first, second and third

wireless device 121 , 122, 123 are configured to communicate within the radio

communications network 100 via the network node 110 over a radio link when present in

the cell 115 served by the network node 110. The first, second and third wireless device

121 , 122, 123 may e.g. be any kind of wireless device, such as, a mobile phone, a cellular

phone, a Personal Digital Assistant (PDA), a smart phone, a tablet, a sensor equipped

with a wireless device, Laptop-Mounted Equipment (LME) (e.g. USB), Laptop-Embedded

Equipment (LEE), Machine-Type-Communication (MTC) device, a wireless device with

D2D capability, Customer Premises Equipment (CPE), etc.



The first radio communications network 100 is synchronous and uses a fixed

frame structure, which means that data transmissions may only start at certain fixed time

instants, such as, in the beginning of a subframe. In the first radio communications

network 100, the network node 110 determines when data transmissions to or from the

first, second and third wireless devices 121, 122, 123 are to be performed. Thus, the first

radio communications network 100 may employ a scheduled, contention-free MAC

protocol.

Furthermore, the second radio communications network 101 may be any

wireless communication system sharing its frequency spectrum with other radio

communications networks. This may, for example, be a radio communication network

operating in an unlicensed frequency spectrum. In this example, the second radio

communications network 101 is a WiFi network.

The second radio communications network 101 comprises a network node 111 .

The network node 1 1 1 may here be any wireless communications access point capable

of providing access to a local network using the shared or unlicensed frequency spectrum,

such as, for example, a WiFi access point. A fourth wireless device 124 is located within

the coverage range of the network node 111, as indicated in Figure 1 by the area 116.

The fourth wireless device 124 is configured to communicate within the network node 111 ,

over e.g. a WiFi link, when within coverage range of the network node 111 .

Thus, in this example, the second radio communications network 101 is

asynchronous and uses no fixed frame structure. This means that data transmissions may

occur or start at any time. Thus, in the second radio communications network 101, a

MAC-protocol using CSMA, as described above in the background, may be used in order

to share the radio transmission resources between wireless devices.

Conventionally, since the first and second radio communications networks 100,

101 often operate in different frequency spectrums, such as, e.g. in a licensed and an

unlicensed spectrum, there is no conflict between the two radio communications

networks.

However, it has been noted that in some cases, it may be of interest for radio

communications networks, such as, e.g. the first radio communications network 100, to

also be able to operate in frequency spectrum bands where other radio communications

networks also operate, such as, e.g. the second radio communications network 101 . This



means that the first and second radio communications networks 100 must be able to co

exist and share the radio transmission resources in an efficient manner.

As described above in the background, applying CSMA with random back-off

times in the first radio communications network 100 such as performed in the second

5 radio communication network 101 is not a viable solution. This is because data

transmissions may occur at any arbitrary time in the second communications network 101,

while data transmission in the first radio communications network only may occur at

certain fixed time instants, e.g. at the beginning of a subframe. Hence, access to the radio

channel will not be on equal terms for the first and second radio communications networks

10 100, 101 .

In accordance with embodiments described herein, this issue is addressed by

having a communication device in the first radio communications network 100 transmitting

a preamble when determining that the radio channel is available. Thus, the

15 communication device is able to reserve the radio channel for its data transmission and

then at the next fixed time instant, e.g. the next upcoming subframe in the first radio

communications network 100, start transmitting its data. This means that during the

transmission of the preamble other communication devices will perceive the radio channel

as un-available or busy, thus preventing them from transmitting their data transmissions

20 on the radio channel. This is true for both communication devices configured to transmit

data at fixed time instants, such as, e.g. the first, second and third wireless devices 121 or

network node 110, and communication devices configured to transmit data at arbitrary

time instances, such as, e.g. the fourth wireless device 124 or network node 111 . Hence,

communication devices transmitting data information at fixed time instants are able to

25 share the radio channel with communication device(s) transmitting data information at

arbitrary time instants in an efficient way.

It should also be noted that this also works well when the second radio

communications network 101, for example, also is an LTE network or other 3GPP cellular

network or system that wants to operate in frequency spectrum bands where other radio

30 communications are operating.

In the embodiments described below with reference to Figure 2 , the term first

communication device is used to denote any communication device configured to transmit

data at fixed time instants on a radio channel in the radio communications network 100,

35 such as, for example, the network node 110 or any of the first, second or third wireless



devices 121, 122, 123 in the first radio communications network 100. Also, in the

embodiments described below with reference to Figure 2 , the term second communication

device is used to denote any communication device configured to receive data at fixed

time instants on a radio channel in the first radio communications network 100, such as,

5 for example, the network node 110 or any of the first, second or third wireless devices

121 , 122, 123 in the first radio communications network 100.

Thus, according to some embodiments, the first communication device may be the

network node 110 and the second communication device may be any of the wireless

device 121, 122, 123, or vice versa.

10

Example of embodiments of a method performed by a first communication device

110, 121 , 122, 123 for transmitting data information a fixed time instants on a radio

channel to a second communication device 121 , 122, 123, 110 in a radio communications

network 100, will now be described with reference to the flowchart depicted in Figure 2 .

15 Figure 2 illustrates an example of actions or operations which may be taken by the first

communication device 110, 121 , 122, 123, when the first communication device 110, 121,

122, 123 has data to transmit to the second communication device 121 , 122, 123, 110.

Action 201

20 First, the first communication device 110, 121 , 122, 123 determines that the radio

channel is available for transmitting data information to the second communication device

121 , 122, 123, 110 during a time period determined by the first communication device

110, 121 , 122, 123. In some embodiments, determining that the radio channel is available

is performed by determining that the energy level of transmissions on the radio channel is

25 below a threshold value for the duration of the time period.

In some embodiments, the time period determined by the first communication

device 110, 121 , 122, 123 is a randomly generated time period. This may also be referred

to as a random back-off time. According to one example, the time period may comprise a

first and a second time period, wherein the first time period is a determined minimum time

30 period for determining whether the radio channel is available and the second time period

is a random time period.

Action 202

Following the determination in Action 201 , the first communication device 110,

35 121 , 122, 123 transmits a preamble on the available radio channel after the time period.



Here, the transmission of the preamble may be performed up until the next fixed time

instant. This may comprise transmitting the preamble up until a time period before the

next fixed time instant which time period is sufficiently short in duration to not allow

another communication device to begin data transmission on the radio channel, i.e.

without leaving the radio channel free or available to other communication devices.

Advantageously, this will reserve the radio channel for the first communication

device 110, 121 , 122, 123, since the transmission of the preamble will cause other

communication devices to perceive the radio channel as un-available or busy.

In this way, deterministic collisions in the radio communications network 100 will

be avoided. This is shown by the fact that if the first communication device 110, 121, 122,

123 simply where to wait with the data transmission until the beginning of the next time

instant, i.e. without transmitting a preamble, the radio channel may become occupied by

another communication device configured to transmit its data transmissions at arbitrary

time instants. Alternatively, another communication device configured to transmit its data

transmissions at fixed time instants may in this case consider the radio channel available

and also begin transmitting its data transmission on the radio channel at the next fixed

time instant, e.g. at the beginning of the next subframe.

In some embodiments, the preamble may be transmitted across the complete

bandwidth of the available radio channel. Alternatively, in some embodiments, the

preamble may be transmitted over a determined bandwidth of the available radio channel

for which the second communication device 121 , 122, 123, 110 has been scheduled for

transmitting the data information. This may, for example, be advantageous when having

more than one communication device scheduled in the same subframe, but using non-

overlapping parts of the bandwidth. This is because the more than one communication

devices in this case will not interfere with each other, since they are scheduled in different

parts of the frequency spectrum. In some embodiments, the preamble may comprise

information associated with the transmission of the data information. This means that the

preamble transmitted on the available radio channel may be used to indicate information

other than the data to be transmitted to one or more other communication devices, e.g.

the second communication device 121 , 122, 123, 110. For example, the information may

be used to indicate to one or more other communication devices the duration of the

upcoming data transmission in Action 203.

According to some embodiments, the information may indicate the bandwidth of

the available radio channel that the first communication device 110, 121 , 122, 123 uses



when transmitting the data information. This means, for example, that the information may

be used to indicate to one or more other communication devices the different subcarriers

that are used. The different subcarriers may here, for example, be based on the average

load in the cell 115.

Action 203

In this action, the first communication device 110, 121 , 122, 123 transmits the data

information on the available radio channel to the second communication device 121, 122,

123, 110 at a next fixed time instant following the transmission of the preamble. This

means that the actual data transmission will not occur during the time period of the

transmission of the preamble, but be performed upon the next upcoming fixed time instant

set by the radio communications network 110. This advantageously enables the data

transmission to occur at a time expected by the second communication device 121, 122,

123, 110, i.e. the data transmission will begin at the next fixed time instant following the

transmission of the preamble in Action 202.

In some embodiments, a fixed time instant is the start of a subframe. This means

that the data transmission will begin at the start of the next upcoming subframe. This

applies when the radio communications network 100 is arranged with a fixed frame

configuration, i.e. being synchronous and using a fixed frame structure, whereby data

transmissions may only start at the beginning of a subframe. One example is when the

radio communications network 100 is an LTE network.

Figure 3 is schematic illustration of example scenario depicting embodiments of a

method in a first communication device. In this example scenario, the first communication

device may be any one of the wireless devices 121 , 122, 123.

In the example scenario of Figure 3 , the first wireless device 121 and the second

wireless device 122 both determine that they have data information to transmit in the

subframe #N. Also, in the subframe #N, the third wireless device 123 is transmitting data

on the radio channel, as indicated by the dashed area in Figure 3 for the third wireless

device 123. This leaves the radio channel un-available or busy for data transmission by

the first and second wireless device 121, 122. However, the data transmission of the third

wireless device 123 ends at the end of the subframe #N.

The first wireless device 121 waits until the end of the subframe #N, i.e. start of the

subframe #N+1 , before starting to sense the radio channel, i.e. determining if the radio



channel is available for the first wireless device 121 to transmit its data information. As

shown in Figure 3 , the first wireless device 121 may in subframe #N+1 also wait a suitable

time period, T e fore, before the start of the next subframe, T
SUbframe N+2, before starting to

sense the radio channel. The first wireless device 121 may sense the radio channel for a

random period of time, T s e nse + T
COnt- Here, T s e nse is a fixed minimum sensing time for

sensing the radio channel, and T
COnt is a random time period between 0-Tmax generated

by the first wireless device 121. Tmax is here a determined maximum random time period.

In this case, the first wireless device 121 will determine that the radio channel is

available or free, since the first wireless device 121 has not detected a received energy

level above a determined threshold for the radio channel for the random time period,

sense + T
COnt, in the subframe #N+1. The first wireless device 121 thus begins to

transmit the preamble, on the radio channel.

In a similar manner, the second wireless device 122 also waits until the end of the

subframe #N, i.e. start of the subframe #N+1 , before starting to sense the radio channel.

As shown in Figure 3 , the second wireless device 121 may in subframe #N+1 also wait a

suitable time period, T2
e f0 re, before the start of the next subframe, T

SUbframe N+2, before

starting to sense the radio channel. The second wireless device 122 may sense the radio

channel for a random period of time, T2
sen se + T2

con t Here, the T2
sen se may be the same

fixed minimum sensing time as for the first wireless device 121 , T s e nse- T2
con t is a random

time period between 0-Tmax generated by the second wireless device 122 and is thus

different from the random time period, T
COnt, generated by the first wireless device 121.

Furthermore, the second wireless device 122 will determine that the radio channel

is un-available or busy, since the second wireless device 122 will detect a received

energy level that is above a determined threshold for the radio channel for the random

time period, T s e nse + T
COnt- This is because the first wireless device 121 is transmitting its

preamble, on the radio channel.

At the beginning of the next subframe, T
SUbframe N+2, the first wireless device 121 will

start to transmit its data information in the subframe #N+2, as indicated by the dashed

area in Figure 3 for the first wireless device 121 .

Since the second wireless device 122 still has data information to transmit, the

second wireless device 122 will sense the radio channel in subframe #N+2 and determine

that the radio channel is un-available or busy since the first wireless device 121 is

transmitting its data information on the radio channel. According to the example scenario

of Figure 3 , the third wireless device 123 may in subframe #N+2 further determine that it



also has data information to transmit. In the next subframe #N+3, the data transmission of

the first wireless device 121 has ended.

Both the second and third wireless device 122, 123 will start to sense the radio

channel in subframe #N+3. Note that the random time period, T2
con t , generated by the

second wireless device 122 in subframe #N+2 and/or #N+3 may be different than the

random time period, T2
con t , generated by the second wireless device 122 in subframe

#N+1. The third wireless device 123 may sense the radio channel for a random period of

time, T sense + T con t Here, the T sen se may be the same fixed minimum sensing time as for

the first and second wireless device 121, e.g. T se nse- T con t is however a random time

period between 0-Tmax generated by the third wireless device 123 and is thus different

from the random time period, T2
con t , generated by the second wireless device 122.

In this case, the second wireless device 122 will determine that the radio channel

is available or free, since the second wireless device 122 has not detected a received

energy level above a determined threshold for the radio channel for the random time

period, T2
sen se + T2

con t , in the subframe #N+3. The second wireless device 122 thus begins

to transmit the preamble, P2, on the radio channel.

Furthermore, because the second wireless device 122 is transmitting its preamble,

P2, on the radio channel, the third wireless device 123 will detect a received energy level

that is above a determined threshold for the radio channel for the random time period,

T sense + T
COnt- Thus, the third wireless device 123 will determine that the radio channel is

un-available or busy in the subframe #N+3.

At the beginning of the next subframe, T
SUbframe N+4, the second wireless device 122

will start to transmit its data information in the subframe #N+4, as indicated by the dashed

area in Figure 3 for the second wireless device 122.

It should be noted that the transmission of the preamble may be performed up until

the next subframe. This may also comprise transmitting the preamble up until a time

period, G , before the next subframe #N+4. In this case, it is important that the time period,

G , is sufficiently short in duration to not allow another communication device to begin to

transmit data on the radio channel, that is, without leaving the radio channel free or

available to other communication devices.

To perform the method actions in the first communication device 110, 121 , 122,

123 for transmitting data information at fixed time instants on a radio channel to a second

communication device 121 , 122, 123, 110 in a radio communications network 100, the



first communication device 110, 121 , 122, 123 may comprise the following arrangement

depicted in Figure 4 . Figure 4 shows a schematic block diagram of embodiments of the

first communication device 110, 121 , 122, 123.

In some embodiments, the first communication device 110, 121 , 122, 123 may

5 comprise a determining module 401 and a transceiving module 402. In some

embodiments, the first communication device 110, 121 , 122, 123 may comprise a

processing circuitry 410, which may also be referred to as processing module,

processing unit or processor. The processing circuitry 410 may comprise one or more of

the determining module 401 and the transceiving module 402, and/or itself perform the

10 function thereof, as described below.

The first communication device 110, 121 , 122, 123 is configured to, e.g. by means

of the determining module 401 , determine that the radio channel is available for

transmitting data information to the second communication device 121 , 122, 123, 110

during a time period determined by the first communication device 110, 121, 122, 123.

15 Also, the first communication device 110, 121 , 122, 123 is configured to, e.g. by means of

the transceiving module 402, transmit a preamble on the available radio channel after the

time period. Furthermore, the first communication device 110, 121 , 122, 123 is configured

to, e.g. by means of the transceiving module 402, transmit the data information on the

available radio channel to the second communication device 121, 122, 123, 110 at a next

20 fixed time instant following the transmission of the preamble.

In some embodiments, the first communication device 110, 121, 122,

123/transceiving module 402 may be configured to transmit the preamble across the

complete bandwidth of the available radio channel. Alternatively, according to some

embodiments, the first communication device 110, 121 , 122, 123/transceiving module 402

25 may be configured to transmit the preamble over a determined bandwidth of the available

radio channel for which the second communication device 121 , 122, 123, 110 has been

scheduled for transmitting the data information.

Also, in some embodiments, the preamble may comprise information associated

with the transmission of the data information. In this case, the information may, for

30 example, indicate the bandwidth of the available radio channel that the first

communication device 110, 121 , 122, 123 uses when transmitting the data information.

In some embodiments, the time period determined by the first communication

device 110, 121 , 122, 123 is a randomly generated time period.

Furthermore, in some embodiments, the first communication device 110, 121, 122,

35 123/ determining module 401 may be configured to determine that the radio channel is



available by determining that the energy level of transmissions on the radio channel is

below a threshold value for the duration of the time period. In some embodiments, the

fixed time instant is the start of a subframe.

It should also be noted that the first communication device may be a network node

5 110 or a wireless device 121, 122, 123.

The embodiments for transmitting data information at fixed time instants on a radio

channel may be implemented through one or more processors, such as, e.g. the

processing circuitry 410 in the first communication device 110, 121 , 122, 123 depicted in

0 Figure 4 , together with computer program code for performing the functions and actions of

the embodiments herein. The program code mentioned above may also be provided as a

computer program product, for instance in the form of a data carrier carrying computer

program code or code means for performing the embodiments herein when being loaded

into the processing circuitry 410 in the first communication device 110, 121 , 122, 123. The

5 computer program code may e.g. be provided as pure program code in the first

communication device 110, 121 , 122, 123 or on a server and downloaded to the first

communication device 110, 121 , 122, 123. The carrier may be one of an electronic signal,

optical signal, radio signal, or computer readable storage medium, such as, e.g. electronic

memories like a RAM, a ROM, a Flash memory, a magnetic tape, a CD-ROM, a DVD, a

0 Blueray disc, etc.

The first communication device 110, 121 , 122, 123 may further comprise a

memory 420, which may be referred to or comprise one or more memory modules or

units. The memory 420 may be arranged to be used to store executable instructions and

data to perform the methods described herein when being executed in the first

5 communication device 110, 121 , 122, 123. Those skilled in the art will also appreciate that

the processing circuitry 410 and the memory 420 described above may refer to a

combination of analog and digital circuits, and/or one or more processors configured with

software and/or firmware, e.g. stored in the memory 420, that when executed by the one

or more processors such as the processing circuitry 410 perform the method as described

0 above. The processing circuitry 410 and the memory 420 may also be referred to as

processing means. One or more of these processors, as well as the other digital

hardware, may be included in a single application-specific integrated circuit (ASIC), or

several processors and various digital hardware may be distributed among several

separate components, whether individually packaged or assembled into a system-on-a-

5 chip (SoC).



From the above it may be seen that some embodiments may comprise a computer

program product, comprising instructions which, when executed on at least one

processor, e.g. the processing circuitry 410 or modules 401-402, cause the at least one

processor to carry out the method for transmitting data information at fixed time instants

on a radio channel to a second communication device 121, 122, 123, 110 in a radio

communications network 100. Also, some embodiments may, as described above, further

comprise a carrier containing said computer program, wherein the carrier is one of an

electronic signal, optical signal, radio signal, or computer readable storage medium.

The terminology used in the detailed description of the particular embodiments

illustrated in the accompanying drawings is not intended to be limiting of the described

method or the communication device, which instead should be construed in view of the

enclosed claims.

As used herein, the term "and/or" comprises any and all combinations of one or

more of the associated listed items.

Further, as used herein, the common abbreviation "e.g.", which derives from the

Latin phrase "exempli gratia," may be used to introduce or specify a general example or

examples of a previously mentioned item, and is not intended to be limiting of such item.

If used herein, the common abbreviation "i.e.", which derives from the Latin phrase "id

est," may be used to specify a particular item from a more general recitation. The common

abbreviation "etc.", which derives from the Latin expression "et cetera" meaning "and

other things" or "and so on" may have been used herein to indicate that further features,

similar to the ones that have just been enumerated, exist.

As used herein, the singular forms "a", "an" and "the" are intended to comprise

also the plural forms as well, unless expressly stated otherwise. It will be further

understood that the terms "includes," "comprises," "including" and/or "comprising," when

used in this specification, specify the presence of stated features, actions, integers, steps,

operations, elements, and/or components, but do not preclude the presence or addition of

one or more other features, actions, integers, steps, operations, elements, components,

and/or groups thereof.

Unless otherwise defined, all terms comprising technical and scientific terms used

herein have the same meaning as commonly understood by one of ordinary skill in the art

to which the described embodiments belongs. It will be further understood that terms,

such as those defined in commonly used dictionaries, should be interpreted as having a



meaning that is consistent with their meaning in the context of the relevant art and will not

be interpreted in an idealized or overly formal sense unless expressly so defined herein.

The embodiments herein are not limited to the above described preferred

embodiments. Various alternatives, modifications and equivalents may be used.

Therefore, the above embodiments should not be construed as limiting.



CLAIMS

1. A method performed by a first communication device ( 1 10; 121 ; 122; 123) for

transmitting data information at fixed time instants on a radio channel to a second

communication device (121; 122; 123; 110) in a radio communications network

(100), the method comprising

determining (201) that the radio channel is available for transmitting data

information to the second communication device (121 ; 122; 123; 110) during a

time period determined by the first communication device ( 1 10; 121; 122; 123);

transmitting (202) a preamble on the available radio channel after the time

period; and

transmitting (203) the data information on the available radio channel to the

second communication device (121 ; 122; 123; 110) at a next fixed time instant

following the transmission of the preamble.

The method according to claim 1, wherein the preamble is transmitted across the

complete bandwidth of the available radio channel.

The method according to claim 1 , wherein the preamble is transmitted over a

determined bandwidth of the available radio channel for which the second

communication device (121; 122; 123; 110) has been scheduled for transmitting

the data information.

The method according to any of claims 1-3, wherein the preamble comprise

information associated with the transmission of the data information.

The method according to claim 4 , wherein the information associated with the

transmission of the data information indicate the bandwidth of the available radio

channel that the first communication device ( 1 10; 121 ; 122; 123) uses when

transmitting the data information.

The method according to any of claims 1-5, wherein the time period determined

by the first communication device ( 1 10; 121 ; 122; 123) is a randomly generated

time period.



7 . The method according to any of claims 1-6, wherein the determining (201) is

performed by determining that the energy level of transmissions on the radio

channel is below a threshold value for the duration of the time period.

The method according to any of claims 1-7, wherein a fixed time instant is the

start of a subframe.

A first communication device ( 1 10; 121 ; 122; 123) for transmitting data

information at fixed time instants on a radio channel to a second communication

device (121 ; 122; 123; 110) in a radio communications network (100),

the first communication device (121; 122; 123; 110) being configured to

determine that the radio channel is available for transmitting data information to

the second communication device (121; 122; 123; 110) during a time period

determined by the first communication device ( 1 10; 121; 122; 123), transmit a

preamble on the available radio channel after the time period, and transmit the

data information on the available radio channel to the second communication

device (121; 122; 123; 110) at a next fixed time instant following the transmission

of the preamble.

10. The first communication device ( 110; 121; 122; 123) according to claim 9 , wherein

the preamble is transmitted across the complete bandwidth of the available radio

channel.

11. The first communication device ( 110; 121; 122; 123) according to claim 9 , wherein

the preamble is transmitted over a determined bandwidth of the available radio

channel for which the second communication device (121; 122; 123; 110) has

been scheduled for transmitting the data information.

12. The first communication device ( 110; 121 ; 122; 123) according to any of claims 9-

11 , wherein the preamble comprise information associated with the transmission

of the data information.

13. The first communication device ( 1 10; 121; 122; 123) according to any of claims 9-

12, wherein the information associated with the transmission of the data

information indicate the bandwidth of the available radio channel that the first



communication device ( 1 10; 121; 122; 123) uses when transmitting the data

information.

14. The first communication device ( 1 10; 121; 122; 123) according to any of claims 9-

13, wherein the time period determined by the first communication device ( 1 10;

121 ; 122; 123) is a randomly generated time period.

15. The first communication device ( 1 10; 121; 122; 123) according to any of claims 9-

14, further configured to determine that the radio channel is available by

determining that the energy level of transmissions on the radio channel is below a

threshold value for the duration of the time period.

16. The first communication device ( 1 10; 121; 122; 123) according to any of claims 9-

15, wherein a fixed time instant is the start of a subframe.

17. The first communication device ( 1 10; 121; 122; 123) according to any of claims 9-

16, wherein the first communication device is a network node ( 1 10) in the radio

communications network (100).

18. The first communication device ( 1 10; 121; 122; 123) according to any of claims 9-

16, wherein first communication device is a wireless device (121 , 122, 123).
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