
WO 2015/094069 
1 

PCT/SE2013/051606 

HIGH-RELIABILITY TRANSMISSION SCHEME WITH LOW RESOURCE 

UTILIZATION 

TECHNICAL FIELD 

[01] The solution described herein relates generally to high-reliability 

transmission, and in particular to retransmission schemes. 

BACKGROUND 
[02] Currently the focus of mobile communication systems is on mobile 

broadband to provide Internet connectivity. Optimizations in such networks are 

typically done to improve throughput performance. These networks, and more 

importantly, the applied transmission schemes, are not optimized for extreme 

reliability and at the same time extreme latency-critical applications. Reliability in 

this context refers to the probability that a message, or packet, sent by a 

transmitter node reaches the receiver within some time interval in such a way that 

the receiver can decode the message. 

[03] Examples of applications requiring high-reliability and low-latency are 

various machine type communications, MTC, traffic safety related applications, 

certain smart grid applications such as tele-protection, and process control in 

industries. 

[04] LTE, High Speed Packet Access, HSPA, and other modern wireless 

communication systems apply re-transmission schemes to improve the reliability 

of the system. 

[05] In a simple Automatic Repeat Request, ARQ, system a transmitter transmits 

a message and re-transmits the message if no acknowledgement, ACK, is 

received within a specific time. Classical ARQ schemes do not apply Forward 

Error Correction, FEC, but only Error Detection to enable the receiver to determine 

correctness of the message. An illustration of ARQ is shown in figure 3, where a 

first (1st TX) and a second (2nd TX) transmission of a message are not successfully 

received by a receiver, which sends a negative acknowledgement NACK. The 
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third transmission (3rd TX) is successfully received and acknowledged by the 

receiver with an ACK. 

[06] Hybrid ARQ, HARQ, is a combination of ARQ and FEC. Due to the FEC the 

receiver has the possibility to recover a message even if it is corrupted as long as 

the message is not too disturbed. If the receiver fails to recover the message it will 

send a negative acknowledgement, NACK, to the receiver to request a re­

transmission, otherwise an ACK. Depending on the applied HARQ scheme, re­

transmissions of the message are either identical copies of the original 
transmission or different subsets of coded bits of the original transmission. The 

latter is called Hybrid ARQ with incremental redundancy, and is applied in LTE and 

HSPA. 

[07] Hybrid ARQ can optionally use soft combining, where the receiver combines 

the previously received data bits and the current ones to decode the message. 

Soft combining is used in, for example, high speed downlink packet access, 

HSDPA, networks and LTE. 

[08] The minimum time between two transmissions/retransmissions is given by 

the time needed by the receiver to receive a transmission, decode it, generate and 

send the acknowledgement, either ACK or NACK; and the time needed by the 

transmitter to receive and decode the acknowledgement and prepare a re­

transmission. This time is referred to as the Re-transmission Round Trip Time, 

RTT. 

[09] In LTE, the Transmission Time Interval, TTI, i.e. the minimal time unit seen 

by higher layers, is 1 ms. The Hybrid ARQ roundtrip time in LTE UL is fixed to 8 

TTI, i.e. 8 ms. 

[010] For low-latency applications, there is a limited time within which a packet or 

message must be delivered, i.e. only a certain delay D is allowed for each 

package. Therefore, in low-latency applications, a successful reception of a packet 

or message must take place within this limited time or delay; otherwise the 

message is outdated and lost. It is a problem to achieve reliable delivery, i.e. 
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reception, of low-latency related messages within the limited time or delay D when 

using regular re-transmission schemes. 

SUMMARY 

[011] This herein disclosed solution relates to a transmission scheme to improve 

resource efficiency for low-latency/high-reliability transmissions. It proposes to 

start a message transmission with a regular re-transmission scheme. After e.g. a 

configurable time - which is lower than the latency budget - and without having 

received an ACK from the receiver the transmitter starts to use a more 

"aggressive" transmission mode. This transmission mode could be continuous 

transmission, transmissions with higher power, more frequent transmissions, 

transmissions with more redundancy, etc. Metaphorically, it could be described as 

that the transmitter starts to "panic" after the e.g. configurable time and starts to 

"shout". 

[012] According to the disclosed solution, most of the messages will be conveyed 

successfully from transmitter to receiver using a regular retransmission scheme in 

the first transmission mode, well within the latency budget. For those messages, 

no unnecessary retransmissions are performed. Only for those few messages that 

are not successfully received with regular re-transmissions in the first transmission 

mode, a second transmission mode is used. In the second transmission mode, 

resource efficiency is traded for reliability, e.g. data is continued to be transmitted 

even after successful reception, until the transmitting node has received an ACK. 

[013] However, since only few messages are handled in this way the "resource 

waste" on system level is small. The disclosed solution increases reliable 

reception of messages within a given latency budget without performing high 

overprovision of resources. 

[014] A particular advantage of the disclosed solution is the ability to dynamically 

adjust the communication mode to varying channel states in high mobility or high 

channel quality variation situations. For example, if the transmitter and receiver 
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moves within an area with variable shadow conditions, the disclosed solution helps 

to use the best transmission mode adaptively. 

[015] According to a first aspect, a method is provided, which is to be performed 

by a transmitting node, which is operable to apply an ARQ scheme. The method 

comprises transmitting a message to a receiving node in an acknowledged first 

transmission mode. The method further comprises detecting an indication of 

unsuccessful reception of the message, or of a re-transmission related to the 

message. The method further comprises switching to a second transmission mode 

based on the detected indication; and, in the second transmission mode: re­

transmitting said message, or part thereof, a plurality of times, without waiting for 

acknowledgement of message reception before transmitting the next re­

transmission. 

[016] According to a second aspect, a method is provided, which is to be 

performed by a receiving node, which is operable to apply an ARQ scheme. The 

method comprises, in a first reception mode: detecting unsuccessful reception of a 

transmission from a transmitting node, said transmission being a message or a re­

transmission related to the message. The method further comprises indicating the 

unsuccessful reception to the transmitting node; and switching 203 to a second 

reception mode, at least partly based on said detected unsuccessful reception. 

The method further comprises, in the second reception mode: receiving at least 

one re-transmission related to the message. The first reception mode corresponds 

to an acknowledged first transmission mode comprising re-transmitting upon an 

indication of unsuccessful reception, and the second reception mode corresponds 

to a second transmission mode comprising re-transmitting without waiting for 

acknowledgement of message reception before transmitting the next re­

transmission. 

[017] According to a third aspect, a transmitting node is provided, which is 

operable to apply an ARQ scheme. The transmitting node is operative to, in an 

acknowledged first transmission mode, transmit a message to a receiving node. 

The transmitting node is further operative to detect an indication of unsuccessful 

reception, at the receiving node, of the message or of a re-transmission related to 
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the message; and to switch to a second transmission mode based on the detected 

indication. The transmitting node is further operative to, in the second transmission 

mode, re-transmit said message, or part thereof, a plurality of times, without 

waiting for acknowledgement of message reception before transmitting the next 

re-transmission. 

[018] According to a fourth aspect, a receiving node is provided, which is operable 

to apply an ARQ scheme. The receiving node is operative to, in a first reception 

mode, detect unsuccessful reception of a transmission from a transmitting node, 

said transmission being a message or a re-transmission related to the message. 

The receiving node is further operative to indicate the unsuccessful reception to 

the transmitting node; and to switch to a second reception mode, at least partly 

based on said detected unsuccessful reception. The receiving node is further 

operative to, in the second reception mode, receive at least one re-transmission 

related to the message. The first reception mode corresponds to an acknowledged 

first transmission mode comprising re-transmitting upon an indication of 

unsuccessful reception, and the second reception mode corresponds to a second 

transmission mode comprising re-transmitting without waiting for 

acknowledgement of message reception before transmitting the next re­

transmission. 

[019] According to a fifth aspect, a computer program is provided, which when run 

in a transmitting node causes the transmitting node to perform the method 

according to the first aspect above. 

[020] According to a sixth aspect, a computer program is provided, which when 

run in a receiving node causes the receiving node to perform the method 

according to the second aspect above. 

[021] According to further aspects, computer program products are provided 

comprising respective computer programs according to the fifth and sixth aspects 

above. 
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BRIEF DESCRIPTION OF DRAWINGS 

[022] The foregoing and other objects, features, and advantages of the solution 

disclosed herein will be apparent from the following more particular description of 

embodiments as illustrated in the accompanying drawings. The drawings are not 

necessarily to scale, emphasis instead being placed upon illustrating the principles 

of the solution disclosed herein. 

Figure 1 is a flow chart of a method performed by a transmitting node, according to 

an exemplifying embodiment. 

Figure 2 is a flow chart of a method performed by a receiving node, according to 

an exemplifying embodiment. 

Figure 3 illustrates an acknowledged re-transmission scheme, according to the 

prior art. 

Figure 4 illustrates a continuous re-transmission scheme, which may be used in a 

second transmission mode according to an exemplifying embodiment. 

Figure 5 illustrates re-transmission in a first and a second transmission mode, 

according to an exemplifying embodiment. 

Figure 6 illustrates re-transmission in a first and a second mode, according to an 

exemplifying embodiment. 

Figures 7 and 8 show transmitting nodes according to exemplifying embodiments. 

Figures 9 and 10 illustrate receiving nodes according to exemplifying 

embodiments. 

DETAILED DESCRIPTION 
[023] Application of regular re-transmission schemes, typically used in cellular 

communications, to low-latency/high-reliability communications implies the 

following: The transmission medium is not used continuously but for example only 

every A/-th possible slot if the Re-transmission Round Trip Time, RTT, is N 

Transmission Time Intervals, TTIs. The minimum number N depends on the time it 



WO 2015/094069 
7 

PCT/SE2013/051606 

takes to provide feedback from receiver to transmitter and the time it takes the 

transmitter to decode the feedback. The consequence is that the medium is only 

used an /V-th part during a given latency budget. If, at the end of this time budget, 

the message has not been successfully decoded, this may be a consequence of 

that the medium has only been utilized 1//V-th of the available time, i.e. only 1//V-th 

of the possible energy has been conveyed. 

[024] To overcome this drawback, the transmitter can send continuously to the 

receiver during the complete latency budget. This ensures that maximum amount 

of energy is conveyed from the transmitter to the receiver and thus link reliability is 

maximized. The drawback of continuous transmission is that often too many 

resources are used; there is no need to continue transmission after the receiver 

has been able to decode the message. 

[025] A compromise would be to perform continues transmission until an 

acknowledgement, ACK, is received and then stop transmitting. But even here 

transmission resources are wasted between the time the receiver has successfully 

decoded a message until the transmitter has been able to decode the ACK sent by 

the receiver, which is illustrated in figure 4. 

[026] Herein, a transmission system for high-reliability and low-latency messages 

is disclosed, which uses at least two modes or phases where different 

transmission strategies are applied: 

1) In the first phase or mode, a state-of-the-art re-transmission system is 

applied. A message is transmitted and before re-transmission takes place the 

transmitter must have received feedback. If the feedback is disturbed and not 

received by the transmitter this can be considered as NACK. 
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2) The second phase or mode starts when receiving an indication of that 

a message has not been successfully received by a receiving node e.g. after a 

configurable time that is shorter than the latency budget of the message. In the 

second phase, a transmission mode is used that is more likely to be 

successfully received by the receiver but at the cost of increased utilization of 

resources. Resources in this context can be more time/frequency/code/power 

resources, computational resources or consumed energy in transmitter and/or 

receiver if a more powerful but complex transmission mode is used. 

[027] According to different embodiments of the disclosed solution, mode 

switching from state of the art transmission mode to a second transmission mode 

e.g. continuous transmission, can be triggered by different conditions such as: 

• A configurable number of consecutive NACKS at the transmitter 

• Expiry of a predefined time out for successfully transmitting a packet, 

that is time out for receiving an ACK 

• Explicitly triggered by a message received from the receiver node, 

based on e.g. channel state information at the receiver, CSIR. 

The transmitter has different possibilities to discontinue, or end, the second 

transmission mode, e.g. continuous transmission. Examples are: 

• Transmitter switches back to normal, state of the art, method after 

detecting N successful consecutive ACKs; 

• Transmitter switches back to normal transmission method after a time 

T, unless NACK messages has been received 

[028] Figure 5 outlines a simple example comprising two transmission phases or 

modes. In the first phase the message (1st TX) is transmitted and re-transmitted 

(2nd TX) since no ACK is received. After a configurable time the transmitter 

switches to the second phase. In this example, instead of waiting for feedback 
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from the receiver, the transmitter starts to transmit continuously. Since now the 

medium is continuously used, the conveyed energy is maximized within the 

second phase which also maximizes the reception likelihood from link perspective. 

[029] Further, in figure 5, after some time within the second phase, the receiver 

successfully receives the message and sends an ACK. Since the feedback needs 

time to propagate to and be decoded by the transmitter, unnecessary re­

transmissions may inevitably occur from the time of successful message reception 

at receiver and feedback reception at transmitter. This waste of resources is the 

paid price of increased reception probability, i.e. reliability. 

[030] Another variant would be that the receiver does not transmit any ACK in the 

second phase and the transmitter transmits until the message validity has expired, 

i.e. the allowed latency budget has been exceeded. This wastes even more 

resources, but simplifies the transmission protocol. 

[031] Switching to a continuous transmission mode in the second phase or mode 

is only one out of many possible examples. Another example is to assign for each 

transmission more resources and decrease the coding rate. More resources could 

be e.g. in time, frequency, code or power. For example, one possibility is to 

transmit with an increased power, without changing code rate. 

[032] Another possibility is to reduce the time interval between re-transmissions. 

In the extreme case this leads to continuous transmissions. Further, the assigned 

bandwidth could be increased in the second transmission mode, and/or the 

assigned resources could be distributed in the frequency domain to increase 

frequency diversity. 

[033] Another possibility is to use a changed transmission format. For example, 

within a transmission, the amount and/or energy of reference signals can be 

increased to improve channel estimation. 

[034] Another possibility is to use more transmit and/or receive antennas and 

change the multiple-antenna transmission scheme accordingly in the second 

transmission mode. For example, a single transmit antenna may be used in the 
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first transmission mode, and multiple transmit antennas with antenna diversity may 

be used in the second transmission mode. 

[035] Another possibility is to use a more complex but also more processing 

intensive transmission strategy. For example, transmissions in the first 

transmission mode, or first phase, could be based on simple codes, e.g. 

convolutional codes, whereas transmissions in the second transmission mode, or 

second phase, are based on advanced codes, e.g. low-density parity-check codes, 

LDPC, or Turbo codes. In both phases the same amount of resources e.g. power, 

time, frequency, codes, and antennas, could be used. The difference is that, given 

the same code rate, advanced codes achieve better performance than simple 

codes. Even though the spent transmission resources are the same, the energy 

consumption/computational resources in transmitter and/or receiver are less in the 

first phase than in subsequent phases. This aspect of the invention is especially 

interesting for energy/processing limited communication devices, e.g. battery 

operates sensors. Such a device could start with a less complex transmission 

mode and only if the message is not received after a certain time a more complex 

transmission mode is used. 

[036] Another possibility is to enable multi-path diversity in the second phase or 

transmission mode, i.e. the number of transmission and/or reception points is 

higher in the second phase than in the first phase or transmission mode. 

[037] A feedback scheme can be used in the second transmission phase but it is 

also possible not to use feedback in the second transmission phase, i.e. the 

second transmission phase extends until the end of the allowed latency budget. 

[038] All of above schemes can also be combined, for example re-transmissions 

in the second phase can be more frequent and each re-transmission itself contains 

more resources than in the first phase. 

[039] In addition the system can be generalized to multiple transmission phases 

or modes. For example, one could envision three or more phases where the 
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duration between re-transmissions decreases from one phase to the next. See 

figure 6 for a graphical illustration. 

[040] In a system with multiple users deploying the herein disclosed transmission 

system, the parameters, such as start of second and potentially other later phases, 

parameters of phases, e.g. amount of resources, re-transmission interval, etc, can 

be set individually for each user or group of users. For example, in a 

communication system where users can be grouped and users within the same 

group need to transmit messages with similar/equal characteristics e.g. latency 

and reliability, users within the same group may be configured with similar 

parameters. Users in groups with more stringent message requirements may be 

configured with "better" parameters. 

[041] Instead of linking the configuration of transmission phases to users it can 

also be linked to message characteristics. This is useful if one user can transmit 

messages with different characteristics. In this case message types could be 

grouped and the configuration could be done per message type group instead of 

per message type. 

[042] The methods disclosed herein can also be combined with rich feedback. 

Often the ACK or NACK is just a single bit indicating correctness of the message. 

With rich feedback a more detailed status of the current reception status can be 

conveyed, e.g. if the receiver is "close" to decode the message or not. The 

determination of "close" could for example be based on soft values or log-

likelihood ratios of the message bits. If the received feedback indicates the 

receiver already has almost enough information to decode the message transition 

into the next phase can happen later or the transmission mode in the second 

phase uses less resources than it would otherwise. 

[043] In the following paragraphs, different aspects of the solution disclosed 

herein will be described in more detail with references to certain embodiments and 

to accompanying drawings. For purposes of explanation and not limitation, specific 

details are set forth, such as particular scenarios and techniques, in order to 
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provide a thorough understanding of the different embodiments. However, other 

embodiments may depart from these specific details. 

Exemplifying method performed by a transmitting node, figure 1 

[044] An exemplifying method performed by a transmitting node will be described 

below with reference to figure 1. The transmitting node is operable to apply an 

automatic repeat request, ARQ, scheme, i.e. a scheme for re-transmission, e.g. 

HARQ. The transmitting node may be e.g. a radio base station, RBS, such as an 

LTE eNB, an access node, a relay or a user equipment, UE, such as an LTE UE, a 

sensor, an actuator, a communication device, a tablet, a computer or any other 

device capable of wireless communication. A radio base station could alternatively 

be denoted eNodeB, NodeB or simply base station. 

[045] Figure 1 illustrates the method comprising, in an acknowledged first 

transmission mode: transmitting 101 a message to a receiving node. The method 

further comprises detecting 102 an indication of unsuccessful reception, at the 

receiving node, of the message or of a re-transmission related to the message. 

The method further comprises switching 103 to a second transmission mode 

based on the detected indication; and, in the second transmission mode: re­

transmitting 104 said message, or part thereof, a plurality of times, without waiting 

for acknowledgement of message reception before transmitting the next re­

transmission. 

[046] The first transmission mode is characterized by a regular acknowledged 

retransmission procedure, such as an ARQ or HARQ scheme. After transmission 

of a message, the transmitter awaits an acknowledgement before any re­

transmission related to the message. The acknowledgement may be negative or 

positive, explicit or implicit. An example of a negative implicit acknowledgement is 

e.g. the absence of an ACK in a certain time window after the transmission of the 

message, related to the RTT. That is, the expression "receiving an indication of 

unsuccessful reception" is considered to cover also the interpreting of the absence 

of an ACK as a NACK. 
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[047] The indication of unsuccessful reception could be or comprise different 

things, which will be described in more detail below. The indication relates to a 

reception at a receiving node, which is an intended receiver of the message. That 

is, the indication indicates that the message is unsuccessfully received at a 

receiving node. 

[048] The switching to the second transmission mode is performed based on the 

detected indication of unsuccessful reception. The second transmission mode is 

characterized by that the transmission scheme is altered in order to increase the 

probability of successful reception within the latency budget, as compared to the 

first transmission mode. This could be implemented in a number of ways, which 

will be further described below. In the second transmission mode, a re­

transmission of a message is performed without or before receiving an 

acknowledgement, positive or negative, of message reception. This may be 

referred to as an unacknowledged mode, however, the transmitted message may 

be acknowledged by a receiving node, even though the transmitting node does not 

await or receive the acknowledgement before re-transmitting the message or part 

thereof. 

[049] This method increases the probability of successful reception within the 

latency budget for high-reliability and latency-critical applications. 

[050] For example, a time interval between subsequent transmissions related to 

the message may be shorter in the second transmission mode than in the first 

transmission mode. This is illustrated e.g. in figures 5 and 6. The time interval 

between re-transmissions in the second transmission mode may also decrease 

over time, which is illustrated in figure 6, when defining the 2nd and 3rd 

transmission phase as the second transmission mode. 

[051] An extreme case of shorter time interval in the second transmission mode is 

continuous transmission, which is illustrated in figures 4 and 5, and also in a 3rd 

transmission phase in figure 6. 
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[052] The second transmission mode may be ended based on different events, 

such as at the reception, from a receiving node, of at least one indication of 

successful reception related to the message. Alternatively or in addition it may be 

ended at the elapse of a time T from the switching to the second transmission 

mode; at the elapse of a time T' from the transmitting of the message, e.g. the 

start of the first transmission of the message, or after the reception of a predefined 

number of NACKs. 

[053] Further, the indication of unsuccessful reception may comprise e.g. a 

predefined number, one or more, of negative acknowledgements, NACKs, related 

to the message, where the NACKs could be explicit or implicit. Alternatively or in 

addition, the indication of unsuccessful reception may comprise rich feedback, 

including e.g. information about the receiver decoding status and/or it may 

comprise an indication of conditions at the receiving node preventing successful 

reception in the first transmission mode. 

[054] That is, the transmitting node may switch to the second transmitting mode 

when having received a predefined number of NACKs, explicit or implicit, related 

to a message, from a receiving node. In an extreme case, it may change to the 

second transmission mode already after receiving one NACK related to the 

message. However, the number of NACKs may be determined or set based e.g. 

on the RTT, the delay sensitivity of the transmission and/or the latency budget. 

[055] When the indication of unsuccessful reception comprises rich feedback, the 

second transmission mode could be adapted or selected based on the information 

given by the rich feedback. For example, the time between re-transmissions may 

depend on the extent to which the receiving node has succeeded in decoding the 

received message. Often, an ACK or NACK is just a single bit indicating 

correctness of the message. However, with rich feedback a more detailed status of 

the current reception status can be conveyed, e.g. if the receiver is "close" to 

decode the message or not. The determination of "close" could for example be 

based on soft values or log-likelihood ratios of the message bits. If the received 

feedback indicates the receiver already has almost enough information to decode 

the message, transition into the next phase/second transmission mode can 
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happen later or the second transmission mode may use less resources than it 

would otherwise. 

[056] An indication of conditions at the receiving node preventing successful 

reception in the first transmission mode could be e.g. a message comprising 

channel state information, CSI, or a parameter or information derived from CSI. 

That is, it may be an indication of that the receiving node is subjected to 

substantial interference and thus has a hard time receiving messages from the 

transmitting node. 

[057] For example, more resources, in terms of time, frequency, code, power, 

transmission points and/or computational resources could be used for re­

transmission in the second transmission mode than in the first transmission mode. 

That is, increased resources usage, such as shorter time between re­

transmissions; more complex codes, transmission from multiple antennas and/or 

other diversity could be applied in order to get the message through to the 

receiving node, i.e. to be successfully received. 

[058] The resources used for re-transmissions in the second transmission mode 

may depend on information related to unsuccessful reception received from the 

receiving node. That is, as described above, rich feedback information may be 

indicative of that more or less resources are needed in order to achieve successful 

reception. 

[059] Even though not explicitly mentioned when describing the first transmission 

mode above, it is considered implicitly disclosed that resources are used for 

transmission and retransmission of the message in the first transmission mode. 

Exemplifying method performed by an receiving node, figure 2 

[060] An exemplifying method performed by a receiving node will be described 

below with reference to figure 2. The method performed by the receiving node 

corresponds to the method performed by a transmitting node described above. 

The receiving node is operable to apply an automatic repeat request, ARQ 

scheme, i.e. a scheme for re-transmission, e.g. HARQ. The receiving node may be 
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e.g. a user equipment UE, such as an LTE UE, a sensor, an actuator, a 

communication device, a tablet, a computer or any other device capable of 

wireless communication, or a radio base station, RBS, such as an LTE eNB, an 

access node or a relay. 

[061] Figure 2 illustrates the method comprising, in a first reception mode: 

detecting 201 unsuccessful reception of a transmission from a transmitting node, 

said transmission being a message or a re-transmission related to the message. 

The method further comprises indicating 202 the unsuccessful reception to the 

transmitting node; and switching 203 to a second reception mode, at least partly 

based on said detected unsuccessful reception. The method further comprises, in 

the second reception mode: receiving 204 at least one re-transmission related to 

the message. The first reception mode corresponds to an acknowledged first 

transmission mode comprising re-transmitting upon an indication of unsuccessful 

reception, and the second reception mode corresponds to a second transmission 

mode comprising re-transmitting without waiting for acknowledgement of message 

reception before transmitting the next re-transmission. Figure 2 also illustrates the 

case when a successful detection is detected in action 201. When a message is 

received successfully, the receiving node should not switch to a second reception 

mode, but stay in a regular reception mode, e.g. denoted first reception mode for 

the reception of a next message, which is illustrated as action 205 in figure 2. 

[062] The action of detecting unsuccessful reception may be related to or 

comprise e.g. a number, one or more, of unsuccessful reception attempts, an 

elapse of a certain time since an event, such as a first unsuccessful reception 

attempt, or conditions at the receiving node preventing successful reception in the 

first transmission/reception mode. 

[063] The expression "indicating the unsuccessful reception to the transmitting 

node" is considered to cover also the refraining from sending an ACK to the 

transmitting node, which will be interpreted as a NACK by the transmitting node. 

[064] As described above in association with the transmitting node, the second 

transmitting mode may comprise more frequent re-transmissions than the first 
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transmission mode. This could also be expressed as that a time interval between 

reception of subsequent transmissions related to the message is shorter in the 

second reception/transmission mode than the first reception/transmission mode. 

The time duration between re-transmissions in the second transmission mode may 

decrease over time, as previously described. Further, the second transmission 

mode may comprise continuous transmission, and thus the second reception 

mode may comprise continuous reception. 

[065] The indicating of unsuccessful reception to the transmitting node may 

comprise indicating of conditions preventing successful reception in the first 

transmission mode/reception mode, such as e.g. CSI comprising CQI. 

[066] The second reception mode may be ended e.g. at a successful reception 

related to the message, or, at the elapse of a time T from the switching to the 

second reception mode, or, at the elapse of a time T' from the detecting of an 

unsuccessful reception of a transmission e.g. from the start of the first reception 

related to the message, after the transmission of a predefined number of NACKs, 

or, after the unsuccessful reception of a predefined number of transmissions 

related to the message. 

The indication of unsuccessful reception may be one of: a predefined number of 

negative acknowledgements, NACKs related to the message; rich feedback 

including information about the decoding status, and an indication of conditions at 

the receiving node preventing successful reception in the first transmission mode. 

Exemplifying transmitting node, figure 7 

[067] Embodiments described herein also relate to a transmitting node 700. The 

transmitting node is associated with the same technical features, objects and 

advantages as the method described above and illustrated e.g. in figure 1. The 

transmitting node will be described in brief in order to avoid unnecessary 

repetition. The transmitting node 700 could be e.g. a radio base station, RBS, such 

as an LTE eNB, an access node, a relay or a user equipment UE, such as an LTE 

UE, a sensor, an actuator, a communication device, a tablet, a computer or any 

other device capable of wireless communication. The transmitting node may be 
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operable to communicate in one or more wireless communication systems, such 

as UMTS, E-UTRAN or CDMA 2000... 

[068] Below, an exemplifying transmitting node 700, adapted to enable the 

performance of an above described method adapted to perform at least one 

embodiment of the method in a transmitting node described above, will be 

described with reference to figure 7. 

[069] The transmitting node is operable to apply an ARQ scheme such as HARQ, 

and is operable to communicate with other nodes or entities in a communication 

network. 

[070] The part of the transmitting node which is mostly related to the herein 

suggested solution is illustrated as an arrangement 701 surrounded by a 

broken/dashed line. The arrangement and possibly other parts of the transmitting 

node are adapted to enable the performance of one or more of the methods or 

procedures described above and illustrated e.g. in figure 1. The transmitting node 

may comprise a communication unit 702 for communicating with other entities, 

and may comprise further functionality 707, which is illustrated with a dashed line. 

[071] The transmitting node illustrated in figure 7 comprises processing means, in 

this example in form of a processor 703 and a memory 704, wherein said memory 

is containing instructions 705 executable by said processor, whereby the 

transmitting node is operable to perform the method described above. That is, the 

transmitting node is operative to, in an acknowledged first transmission mode, 

transmit a message to a receiving node. The transmitting node is further operative 

to detect an indication of unsuccessful reception, at the receiving node, of the 

message or of a re-transmission related to the message; and to switch to a second 

transmission mode based on the detected indication. The transmitting node is 

further operative to, in the second transmission mode, re-transmit said message, 

or part thereof, a plurality of times, without waiting for acknowledgement of 

message reception before transmitting the next re-transmission. 
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[072] As previously described, the time interval between subsequent 

transmissions related to the message may be shorter in the second transmission 

mode than in the first transmission mode. The time interval between re­

transmissions in the second transmission mode may decrease overtime. The 

second transmission mode may comprise continuous transmission. 

[073] By executing the instructions, the transmitting node may further be operative 

to end the second transmission mode at the reception of at least one indication of 

successful reception related to the message, or, at the elapse of a time T from the 

switching to the second transmission mode, or, at the elapse of a time T' from the 

transmitting of the message, e.g. the start of the first transmission of the message, 

or, after the reception of a predefined number of NACKs, implicit or explicit. 

[074] Further, the indication of unsuccessful reception may comprise one or more 

of a predefined number of NACKs related to the message, explicit or implicit; rich 

feedback including information about the receiver decoding status; and an 

indication of conditions at the receiving node preventing successful reception in 

the first transmission mode. 

[075] More resources, in terms of time, frequency, code, power, transmission 

points and/or computational resources may be used for re-transmission in the 

second transmission mode than in the first transmission mode. The resources 

used for re-transmissions in the second transmission mode may depend on 

information related to unsuccessful reception received from the receiving node, as 

previously described. Even though not explicitly mentioned when describing the 

first transmission mode above, it is considered implicitly disclosed that resources 

are used for transmission and retransmission of the message in the first 

transmission mode. 

[076] The arrangement 701 may alternatively be implemented and/or 

schematically described as illustrated in figure 8. The arrangement 801 comprises 

a transmitting unit 803, for, in an acknowledged first transmission mode, 

transmitting a message to a receiving node. The arrangement further comprises a 

detecting unit 804, for detecting an indication of unsuccessful reception, at the 
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receiving node, of the message or of a re-transmission related to the message. 

The arrangement further comprises a switching unit 806, for switching to a second 

transmission mode based on the detected indication. 

[077] The arrangement 801 may comprise an optional determining unit 805, for 

determining when to switch to a second transmission mode. Alternatively, such a 

determining function or unit may be part e.g. of the switching unit 806. In the 

second transmission mode, the message or part thereof is re-transmitted a 

plurality of times without waiting for acknowledgement of message reception 

before transmitting the next re-transmission. This could alternatively be expressed 

as that the transmitting unit 803 is further configured for, in the second 

transmission mode, re-transmitting the message or part thereof a plurality of times 

without waiting for acknowledgement of message reception before transmitting the 

next re-transmission. 

[078] The transmitting node 800 could be e.g. a radio base station, RBS, such as 

an LTE eNB, an access node, a relay or a user equipment UE, such as an LTE 

UE, a sensor, an actuator, a communication device, a tablet, a computer or any 

other device capable of wireless communication. The transmitting node may be 

operable to communicate in one or more wireless communication systems, such 

as UMTS, E-UTRAN or CDMA 2000. 

[079] As for the transmitting node 700, the transmitting node 800, e.g. the 

arrangement 801 may be adapted such that the time interval between subsequent 

transmissions related to the message may be shorter in the second transmission 

mode than the first transmission mode. The time interval between re-transmissions 

in the second transmission mode may decrease over time. The second 

transmission mode may comprise continuous transmission. 

[080] Further, the second transmission mode may be ended e.g.at the reception 

of at least one indication of successful reception related to the message, or, at the 

elapse of a time T from the switching to the second transmission mode, or, at the 

elapse of a time T' from the transmitting of the message, or after the reception of a 

predefined number of NACKs, explicit or implicit, from a receiving node. 
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[081] The indication of unsuccessful reception may comprise one or more of a 

predefined number of NACKs related to the message; rich feedback including 

information about the receiver decoding status; and an indication of conditions at 

the receiving node preventing successful reception in the first transmission mode. 

[082] More resources, in terms of time, frequency, code, power, transmission 

points and/or computational resources may be used for re-transmission in the 

second transmission mode than in the first transmission mode. 

[083] The resources used for re-transmissions in the second transmission mode 

may depend on information related to unsuccessful reception received from the 

receiving node. 

[084] The arrangement 801, and other parts of the transmitting node could be 

implemented e.g. by one or more of: a processor or a micro processor and 

adequate software and storage therefore, a Programmable Logic Device, PLD, or 

other electronic component(s)/processing circuit(s) configured to perform the 

actions mentioned above. 

[085] The transmitting node 800, illustrated in figure 8, may further comprise a 

communication unit 802 for communicating with other entities, one or more 

memories 807 e.g. for storing of information and further functionality 808, such as 

signal processing and/or scheduling. 

Exemplifying receiving node, figure 9 

[086] Embodiments described herein also relate to a receiving node 900. The 

receiving node is associated with the same technical features, objects and 

advantages as the method described above and illustrated e.g. in figure 2. The 

receiving node is operable to apply an automatic repeat request, ARQ scheme, i.e. 

a scheme for re-transmission, e.g. HARQ. The receiving node will be described in 

brief in order to avoid unnecessary repetition. The receiving node 900 may be e.g. 

a user equipment, UE, such as an LTE UE, a sensor, an actuator, a 

communication device, a tablet, a computer or any other device capable of 

wireless communication, or a radio base station, RBS, such as an LTE eNB, an 
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access node or a relay.. The receiving node may be operable to communicate in 

one or more wireless communication systems, such as UMTS, E-UTRAN or 

CDMA 2000. 

[087] Below, an exemplifying receiving node 900, adapted to enable the 

performance of an above described method adapted to perform at least one 

embodiment of the method in a receiving node described above, will be described 

with reference to figure 9. 

[088] The part of the receiving node which is mostly related to the herein 

suggested solution is illustrated as an arrangement 901 surrounded by a 

broken/dashed line. The arrangement and possibly other parts of the receiving 

node are adapted to enable the performance of one or more of the methods or 

procedures described above and illustrated e.g. in figure 2. The receiving node 

may comprise a communication unit 902 for communicating with other entities, 

and may comprise further functionality 907, which is illustrated with a dashed line. 

[089] The receiving node illustrated in figure 9 comprises processing means, in 

this example in form of a processor 903 and a memory 904, wherein said memory 

is containing instructions 905 executable by said processor, whereby the receiving 

node is operable to perform the method described above. That is, the receiving 

node is operative to, in a first reception mode, detect unsuccessful reception of a 

transmission from a transmitting node, said transmission being a message or a re­

transmission related to the message. The receiving node is further operative to 

indicate the unsuccessful reception to the transmitting node; and to switch to a 

second reception mode, at least partly based on said detected unsuccessful 

reception. The receiving node is further operative to, in the second reception 

mode, receive at least one re-transmission related to the message. The first 

reception mode corresponds to an acknowledged first transmission mode 

comprising re-transmitting upon an indication of unsuccessful reception, and the 

second reception mode corresponds to a second transmission mode comprising 

re-transmitting without waiting for acknowledgement of message reception before 

transmitting the next re-transmission, as previously described. 



WO 2015/094069 
23 

PCT/SE2013/051606 

[090] As previously described, the time interval between subsequent 

transmissions related to the message may be shorter in the second transmission 

mode than in the first transmission mode. The time interval between re­

transmissions in the second transmission mode may decrease overtime. The 

second transmission mode may comprise continuous transmission. The first and 

second reception mode has the corresponding features and characteristics. 

[091] By execution of the instructions, the receiving node may further be operative 

to end the second reception mode at a successful reception related to the 

message, or, at the elapse of a time T from the switching to the second reception 

mode, or, at the elapse of a time T' from the detection of unsuccessful reception, 

e.g. at the start of the first unsuccessful reception of a first transmission related to 

the message, or, after the transmission of a predefined number of NACKs. 

[092] Further, the indication of unsuccessful reception may comprise one or more 

of a predefined number of NACKs related to the message; rich feedback including 

information about the receiver decoding status; and an indication of conditions at 

the receiving node preventing successful reception in the first 

transmission/reception mode. 

[093] More resources, in terms of time, frequency, code, power, 

transmission/reception points and/or computational resources may be used for re­

transmission in the second transmission mode than in the first transmission mode. 

The resources used for re-transmissions in the second transmission mode and 

reception mode may depend on information related to unsuccessful reception 

transmitted from the receiving node. The second reception mode, e.g. when to 

expect re-transmissions may depend on the information related to unsuccessful 

reception transmitted to the transmitting node 

[094] The arrangement 901 may alternatively be implemented and/or 

schematically described as illustrated in figure 10. The arrangement 1001 

comprises a detecting unit 1004, for, in an acknowledged first reception mode, 

detecting unsuccessful reception of a transmission from a transmitting node, said 

transmission being a message or a re-transmission related to the message. The 
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arrangement further comprises an indicating unit 1005, for indicating the 

unsuccessful reception to the transmitting node. The arrangement further 

comprises a switching unit 1006, for switching to a second reception mode based 

on said detected unsuccessful reception. 

[095] The arrangement 1001 may be illustrated to comprise a receiving unit 1003, 

for the receiving of transmissions and re-transmissions from the transmitting node. 

This function may alternatively be regarded as implicit. The receiving node may be 

e.g. a user equipment UE, such as an LTE UE, a sensor, an actuator, a 

communication device, a tablet, a computer or any other device capable of 

wireless communication, or a radio base station, RBS, such as an LTE eNB, an 

access node or a relay. The receiving node may be operable to communicate in 

one or more wireless communication systems, such as UMTS, E-UTRAN or 

CDMA 2000. 

[096] The receiving node 1000, illustrated in figure 10, may further comprise a 

communication unit 1002 for communicating with other entities, one or more 

memories 1008 e.g. for storing of information and further functionality 1009, such 

as signal processing and/or scheduling. 

[097] As for the receiving node 900, the receiving node 1000, e.g. the 

arrangement 1001 may be adapted such that the time interval between 

subsequent transmissions related to the message may be shorter in the second 

transmission mode than in the first transmission mode. The time interval between 

re-transmissions in the second transmission mode may decrease over time. The 

second transmission mode may comprise continuous transmission. The first and 

second reception mode has the corresponding features and characteristics. 

[098] The receiving node may further be adapted to end the second reception 

mode at a successful reception related to the message, or, at the elapse of a time 

T from the switching to the second reception mode, or, at the elapse of a time T' 

from the detection of unsuccessful reception, e.g. at the start of the first 

unsuccessful reception of a first transmission related to the message, or, after the 

transmission of a predefined number of NACKs. 



WO 2015/094069 
25 

PCT/SE2013/051606 

[099] Further, the indication of unsuccessful reception may comprise one or more 

of a predefined number of NACKs related to the message; rich feedback including 

information about the receiver decoding status; and an indication of conditions at 

the receiving node preventing successful reception in the first 

transmission/reception mode. 

[0100]More resources, in terms of time, frequency, code, power, 

transmission/reception points and/or computational resources may be used for re­

transmission in the second transmission mode than in the first transmission mode. 

The resources used for re-transmissions in the second transmission mode and 

reception mode may depend on information related to unsuccessful reception 

transmitted from the receiving node. The second reception mode, e.g. when to 

expect re-transmissions may depend on the information related to unsuccessful 

reception transmitted to the transmitting node. 

[0101]The arrangement 1001 and other parts of the receiving node could be 

implemented e.g. by one or more of: a processor or a micro processor and 

adequate software and storage therefore, a Programmable Logic Device, PLD, or 

other electronic component(s)/processing circuit(s) configured to perform the 

actions mentioned above. 

[0102]It is to be understood that the choice of interacting units or modules, as well 

as the naming of the units are only for exemplifying purpose, and transmitting and 

receiving nodes suitable to execute any of the methods described above may be 

configured in a plurality of alternative ways in order to be able to execute the 

suggested process actions. 

[0103]It should also be noted that the units or modules described in this disclosure 

are to be regarded as logical entities and not with necessity as separate physical 

entities. 

[0104]Although the description above contains a plurality of specificities, these 

should not be construed as limiting the scope of the concept described herein but 

as merely providing illustrations of some exemplifying embodiments of the 
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described concept. It will be appreciated that the scope of the presently described 

concept fully encompasses other embodiments which may become obvious to 

those skilled in the art, and that the scope of the presently described concept is 

accordingly not to be limited. Reference to an element in the singular is not 

intended to mean "one and only one" unless explicitly so stated, but rather "one or 

more". All structural and functional equivalents to the elements of the above-

described embodiments that are known to those of ordinary skill in the art are 

expressly incorporated herein by reference and are intended to be encompassed 

hereby. Moreover, it is not necessary for a device or method to address each and 

every problem sought to be solved by the presently described concept, for it to be 

encompassed hereby. 
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CLAIMS 

1. Method performed by a transmitting node in a wireless communication 

network applying automatic repeat request, the method comprising: 

in an acknowledged first transmission mode: 

-transmitting (101) a message to a receiving node; 

-detecting (102) an indication of unsuccessful reception, at the 

receiving node, of the message or of a re-transmission related to the 

message; 

-switching (103) to a second transmission mode based on the 

detected indication; and 

in the second transmission mode: 

-re-transmitting (104) said message, or part thereof, a plurality of 

times, without waiting for acknowledgement of message reception 

before transmitting the next re-transmission. 

2. Method according to claim 1, wherein the time interval between 

subsequent transmissions related to the message is shorter in the 

second transmission mode than the first transmission mode. 

3. Method according to claim 1 or 2, wherein the time interval between re­

transmissions in the second transmission mode decreases overtime. 

4. Method according to any of the preceding claims, wherein the second 

transmission mode comprises continuous transmission. 

5. Method according to any of the preceding claims, wherein the second 

transmission mode is ended: 

-at the reception, from a receiving node, of at least one indication of 

successful reception related to the message, or 

-at the elapse of a time T from the switching to the second transmission 

mode, or 

- at the elapse of a time T' from the transmitting of the message, or 
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- after the reception of a predefined number of NACKs from a receiving 

node. 

6. Method according to any of the preceding claims, wherein the indication of 

unsuccessful reception comprises one or more of: 

-a predefined number of negative acknowledgements, NACKs related to 

the message; 

-rich feedback including information about the receiver decoding status 

-an indication of conditions at the receiving node preventing successful 

reception in the first transmission mode. 

7. Method according to any of the preceding claims, wherein more 

resources, in terms of time, frequency, code, power, transmission points 

and/or computational resources are used for re-transmission in the 

second transmission mode than in the first transmission mode. 

8. Method according to any of the preceding claims, wherein the resources 

used for re-transmissions in the second transmission mode depend on 

information related to unsuccessful reception received from the receiving 

node. 

9. Method performed by a receiving node in a wireless communication 

network applying automatic repeat request, the method comprising: 

in a first reception mode: 

-detecting (201) unsuccessful reception of a transmission from a 

transmitting node, said transmission being a message or a re­

transmission related to the message; 

-indicating (202) the unsuccessful reception to the transmitting node; 

-switching (203) to a second reception mode based on said detected 

unsuccessful reception; 

in the second reception mode: 

-receiving (204) at least one re-transmission related to the message; 
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wherein the first reception mode corresponds to an acknowledged first 

transmission mode comprising re-transmitting upon an indication of 

unsuccessful reception, and 

wherein the second reception mode corresponds to a second 

transmission mode comprising re-transmitting without waiting for 

acknowledgement of message reception before transmitting the next re­

transmission. 

10. Method according to claim 9, wherein the second transmitting mode 

comprises more frequent re-transmissions than the first transmission 

mode. 

11. Method according to claim 9 or 10, wherein a time duration between re­

transmissions in the second transmission mode decreases overtime. 

12. Method according to any of the claims 9-11, wherein the second 

transmission mode comprises continuous transmission. 

13. Method according to any of claims 9-12, wherein the indicating of 

unsuccessful reception to the transmitting node comprises indicating of 

conditions preventing successful reception in the first transmission mode. 

14. Method according to any of claims 9-13, wherein the second reception 

mode is ended: 

-at a successful reception related to the message, or 

-at the elapse of a time T from the switching to the second reception 

mode, or 

- at the elapse of a time T' from the detecting of an unsuccessful 

reception of a transmission, or 

- after the transmission of a predefined number of NACKs to the 

transmitting node . 

15. Method according to any of the claims 9-14, wherein the indication of 

unsuccessful reception comprises at least one of: 

-a predefined number of negative acknowledgements, NACKs related to 
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the message; 

-rich feedback including information about the decoding status 

-an indication of conditions at the receiving node preventing successful 

reception in the first transmission mode. 

16. Method according to any of claims 9-15, wherein more resources in 

terms of time, frequency, code, power, transmission/reception points 

and/or computational resources are used for re-transmission in the 

second transmission mode than in the first transmission mode. 

17. Method according to any of the claims 9-16, wherein the second 

reception mode depends on the information related to unsuccessful 

reception transmitted to the transmitting node. 

18. A transmitting node (700), operable in a wireless communication network 

applying automatic repeat request, the transmitting node , comprising a 

processor (703) and a memory (704), said memory containing 

instructions (705) executable by said processor, whereby the transmitting 

node is operative to: 

in an acknowledged first transmission mode: 

-transmit a message to a receiving node; 

-detect an indication of unsuccessful reception, at the receiving node, 

of the message or of a re-transmission related to the message; 

-switch to a second transmission mode based on the detected 

indication; and 

in the second transmission mode: 

-re-transmit said message, or part thereof, a plurality of times, without 

waiting for acknowledgement of message reception before 

transmitting the next re-transmission. 

19. Transmitting node according to claim 18, wherein the time interval 

between subsequent transmissions related to the message is shorter in 

the second transmission mode than the first transmission mode. 
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20. Transmitting node according to claim 18 or 19, wherein the time interval 

between re-transmissions in the second transmission mode decreases 

over time. 

21. Transmitting node according to any of claims 18-20, wherein the second 

transmission mode comprises continuous transmission. 

22. Transmitting node according to any of claims 18-21, further operative to 

end the second transmission mode: 

-at the reception of at least one indication of successful reception related 

to the message, or 

-at the elapse of a time T from the switching to the second transmission 

mode, or 

- at the elapse of a time T' from the transmitting of the message, or 

- after the reception of a predefined number of NACKs from a receiving 

node. 

23. Transmitting node according to any of claims 18-22, wherein the 

indication of unsuccessful reception comprises one or more of: 

-a predefined number of negative acknowledgements, NACKs related to 

the message; 

-rich feedback including information about the receiver decoding status 

-an indication of conditions at the receiving node preventing successful 

reception in the first transmission mode. 

24. Transmitting node according to any of claims 18-23, wherein more 

resources, in terms of time, frequency, code, power, transmission points 

and/or computational resources are used for re-transmission in the 

second transmission mode than in the first transmission mode. 

25. Transmitting node according to any of claims 18-24, wherein the 

resources used for re-transmissions in the second transmission mode 

depend on information related to unsuccessful reception received from 

the receiving node. 
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26. A receiving node (900), operable in a wireless communication network 

applying automatic repeat request, the receiving node comprising a 

processor (903) and a memory (904), said memory containing 

instructions (905) executable by said processor, whereby the receiving 

node is operative to: 

in a first reception mode: 

-detect unsuccessful reception of a transmission from a transmitting 

node, said transmission being a message or a re-transmission related 

to the message; 

-indicate the unsuccessful reception to the transmitting node; 

-switch to a second reception mode based on said detected 

unsuccessful reception; and 

in the second reception mode: 

-receive at least one re-transmission related to the message; 

wherein the first reception mode corresponds to an acknowledged first 

transmission mode comprising re-transmitting upon an indication of 

unsuccessful reception, and 

wherein the second reception mode corresponds to a second 

transmission mode comprising re-transmitting without waiting for 

acknowledgement of message reception before transmitting the next re­

transmission. 

27. Receiving node according to claim 26, wherein the second transmitting 

mode comprises more frequent re-transmissions than the first 

transmission mode. 

28. Receiving node according to claim 26 or 27, wherein the time duration 

between re-transmissions in the second transmission mode decreases 

over time. 

29. Receiving node according to any of the claims 26-28, wherein the 

second transmission mode comprises continuous transmission. 
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30. Receiving node according to any of the claims 26-29, further operative to 

end the second reception mode: 

-at a successful reception related to the message, or 

-at the elapse of a time T from the switching to the second reception 

mode, or 

- at the elapse of a time T' from the detection of unsuccessful reception, 

or 

- after the transmission of a predefined number of NACKs. 

31. Receiving node according to any of the claims 26-30, wherein the 

indication of unsuccessful reception comprises one or more of: 

-a predefined number of negative acknowledgements, NACKs, related to 

the message; 

-rich feedback including information about the receiver decoding status 

-an indication of conditions at the receiving node preventing successful 

reception in the first transmission mode. 

32. Receiving node according to any of the claims 26-31, wherein more 

resources in terms of time, frequency, code, power, 

transmission/reception points and/or computational resources are used 

for re-transmission in the second transmission mode than in the first 

transmission mode. 

33. Receiving node according to any of the claims 26-32, wherein the 

second reception mode depends on the information related to 

unsuccessful reception transmitted from the receiving node. 

34. A transmitting node (800), operable in a wireless communication network 

applying automatic repeat request, the transmitting node comprising: 

-a transmitting unit (803), for, in an acknowledged first transmission 

mode, transmitting a message to a receiving node; 

-a detecting unit (804), for detecting an indication of unsuccessful 

reception, at the receiving node, of the message or of a re­
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transmission related to the message; 

-a switching unit (806), for switching to a second transmission mode 

based on the detected indication, 

wherein, in the second transmission mode, the message or part thereof is 

re-transmitted a plurality of times without waiting for acknowledgement of 

message reception before transmitting the next re-transmission. 

35. Transmitting node (700, 800) according to any of claims 18 and 34, 

wherein the transmitting node is at least one of: a user equipment, a 

communication device, a sensor, an actuator, a tablet, a computer, a 

device capable of wireless communication, a radio base station, an eNB, 

a NodeB, an access node and a relay. 

36. A receiving node (1000), operable in a wireless communication network 

applying automatic repeat request, the receiving node (1000) comprising: 

-a detecting unit (1004), for, in a first reception mode, detecting 

unsuccessful reception of a transmission from a transmitting node, 

said transmission being a message or a re-transmission related to the 

message; 

-an indicating unit (1005), for indicating the unsuccessful reception to 

the transmitting node; 

-a switching unit (1006), for switching to a second reception mode 

based on said detected unsuccessful reception, 

wherein the first reception mode corresponds to an acknowledged first 

transmission mode comprising re-transmitting upon an indication of 

unsuccessful reception, and 

wherein the second reception mode corresponds to a second 

transmission mode comprising re-transmitting without waiting for 

acknowledgement of message reception before transmitting the next re­

transmission. 

37. Receiving node (900, 1000) according to any of claims 26 and 36, 

wherein the receiving node is at least one of: a radio base station, an 
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eNB, a NodeB, an access node, a relay or a user equipment, a 

communication device, a sensor, an actuator, a tablet, a computer, and a 

device capable of wireless communication. 

38. Computer program (705), comprising computer readable code means, 

which when run in a transmitting node causes the transmitting node to 

perform the method according to any of claims 1-8. 

39. Computer program product (704) comprising computer program (705) 

according to claim 38 

40. Computer program (905), comprising computer readable code means, 

which when run in a receiving node causes the receiving node to perform 

the method according to any of claims 9-17. 

41. Computer program product (904) comprising computer program (905) 

according to claim 41 


