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CLAIMS 

1 – A method for transmitting contents to a set of users UEk in a wireless 

communication network, by using at one and the same time point-to-multipoint 

communications between at least one base station BS (1) and several users 5 

UEk and point-to-point or D2D relays between several users (UEk- UEk), 

wherein it allocates the radio resources by executing at least the following 

steps: 

Measure or evaluate the quality of the radio links between the base station BS 

and the users UEk (201), 10 

Measure or evaluate the quality of the D2D radio links between the various 

users UEk (202), 

Select, as a function of the information regarding quality of links, one, and only 

one, subset of users MGi
*, of cardinality greater than or equal to 1, and a 

modulation and coding scheme MCS to be used for the point-to-multipoint 15 

transmission performed by the base station so as to guarantee the capability to 

decode such a transmission to all the users forming part of the selected subset 

MGi
*
, 

Consider the maximum index MCS i* for the coding and modulation scheme of 

the point-to-multipoint transmission which covers the set of users UEk of the 20 

network, initialize a variable Told = 0,  

Construct the set of user devices which have the capabilities to demodulate the 

message or messages coded and modulated with this coding and modulation 

scheme MCS i*, which will form the multicast group MGi
*, (203, 204), calculate 

the bitrate M(i*) for each user with this coding and modulation scheme,  25 

For the users not having at their disposal capabilities to demodulate the 

messages coded with the scheme MCS i*,  

Construct a tree A composed of a set of links L which connect a mobile 

device UEk not belonging to MGi
* to one and only one mobile device UEk 

belonging to the group MGi
* (206), 30 

Use an algorithm for allocating the resources on the links L thus defined 

(207), 
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Evaluate the value of minimum bitrate D(i*) allocated on the links L of the tree 

A, save the minimum value T(i*) corresponding to the minimum bitrate between 

D(i*) and the bitrate of the point-to-multipoint transmission M(i*),  

If the bitrate on the D2D links, D(i*), is greater than the bitrate of the 

point-to-multipoint transmission M(i*), the bitrate of the point-to-multipoint 5 

transmission is retained as minimum bitrate therefore T(i*) = M(i*), 

otherwise T(i*) = D(i*), 

• D(i*) represents the minimum bitrate on the links L of the tree A in

the algorithm for allocating the resources (207),

• T(i*) is the minimum between the bitrate on the links of the tree D(i*)10 

and the bitrate on the multicast links M(i*), T(i*)=min(D(i*), M(i*)),

(208)

In the case where all the users belong to MGi
*, then T(i*) = M(i*), (209),  

If the bitrate allocated to the present links for the maximum index of the 

modulation coding scheme T(i*) is greater than or equal to the allocated bitrate 15 

for the index Told, (210):  

o If the minimum bitrate allocated to the links T(i*)==M(i*), the bitrate

received at each user with the modulation and coding i*, (211)

 Save Told = T(i*), pass to the modulation index i*=i*+1, (212), and

return to the step of constructing the group MGi*,20 

o Otherwise, if T(i*)< M(i*),:

 Returning the value of MCS i* and Alloc_D2D(i*), (213),

Otherwise, T(i*) is less than Told, return the value of MCS i*-1, (214) and its D2D 

allocation, Alloc_D2D(i*-1), 

Allocate radio resources on the D2D connections defined by the tree A. 25 

2 – The method as claimed in claim 1, wherein it uses CQI messages to 

evaluate the quality of the links (BS UEk and UEk UEk),  

3 – The method as claimed in claim 1, wherein it uses the knowledge of the 30 

positions of the users and of the base station to evaluate the quality of the links 

(BS UEk and UEk UEk). 
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4 – The method as claimed in claim 1, wherein the tree A is constructed using 

an Edmonds-Chu algorithm. 

5 – The method as claimed in claim 1, wherein for the allocation of the 5 

resources a greedy algorithm is used. 

6 – The method as claimed in claim 1, wherein the method is executed within a 

processor of the base station. 

10 

7 – The method as claimed in claim 6, wherein the steps are executed at the 

level of a scheduler block (20) of the base station BS. 

8 – The method as claimed in one of the preceding claims, wherein it allocates 

resources for the distributing of a content in a communication network 15 

supporting the LTE technology. 

9 – The method as claimed in one of claims 1 to 8, wherein it allocates 

resources to distribute a content in a communication network using a TDMA 

channel access technique. 20 

10 – The method as claimed in one of claims 1 to 9, wherein it uses a message 

chosen from among the messages “SCI”, “DCI” and “SC-PTM configuration” 

and one of the channels available in the “LTE3”, “PUCCH”, “MCCH” and 

“PDCCH” standard to transmit the allocation of resources which is chosen at the 25 

base station to the users UEk. 

11 – The method as claimed in claim 9, wherein it uses specific signaling 

messages in a communication network using a TDMA channel access 

technique to notify the users UEk of the allocation of resources which is chosen 30 

by the base station. 
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12 – A system for allocating resources in a communication network supporting a 

point-to-multipoint communication between at least one base station BS (1) and 

several users UEk and point-to-point or D2D relays between several users (UEk- 

UEk), wherein it comprises at least one processor adapted to allocate radio 

resources by executing at least the following steps:  5 

Measure or evaluate the quality of the links BS UEk, (201) and in parallel the 

quality of the existing D2D links between several users, UEk UEk, (202),  

Select, as a function of the information regarding quality of the links, one, and 

only one, subset of users MGi
*, of cardinality greater than or equal to 1, and a 

modulation and coding scheme to be used for the point-to-multipoint 10 

transmission performed by the base station so as to guarantee the capability to 

decode such a transmission to all the users forming part of the selected subset 

MGi; 

Consider the maximum index MCS i* for the coding and modulation scheme of 

the point-to-multipoint transmission which covers the set of users UEk of the 15 

network, initialize a variable Told = 0,  

Construct the set of user devices which have the capabilities to demodulate the 

message or messages coded and modulated with this coding and modulation 

scheme MCS i*, which will form the multicast group MGi
*, (203, 204), calculate 

the bitrate M(i*) for each user with this coding and modulation scheme,  20 

For the users not having at their disposal capabilities to demodulate the 

messages coded with the scheme MCS i*,  

Construct a tree A composed of a set of links L which connect a mobile 

device UEk not belonging to MGi
* to one and only one mobile device UEk 

belonging to the group MGi
* (206), 25 

Use an algorithm for allocating the resources on the links L thus defined 

(207), 

Evaluate the value of minimum bitrate D(i*) allocated on the links L of the tree 

A, save the minimum value T(i*) corresponding to the minimum bitrate between 

D(i*) and the bitrate of the point-to-multipoint transmission M(i*),  30 

If the bitrate on the D2D links, D(i*), is greater than the bitrate of the 

point-to-multipoint transmission M(i*), the bitrate of the point-to-multipoint 
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transmission is retained as minimum bitrate therefore T(i*) = M(i*), 

otherwise T(i*) = D(i*), 

• D(i*) represents the minimum bitrate on the links L of the tree A in

the algorithm for allocating the resources (207),

• T(i*) is the minimum between the bitrate on the links of the tree D(i*)5 

and the bitrate on the multicast links M(i*), T(i*)=min(D(i*), M(i*)),

(208)

In the case where all the users belong to MGi
*, then T(i*) = M(i*), (209),  

If the bitrate allocated to the present links for the maximum index of the 

modulation coding scheme T(i*) is greater than or equal to the allocated bitrate 10 

for the index Told, (210):  

o If the minimum bitrate allocated to the links T(i*)==M(i*), the bitrate

received at each user with the modulation and coding i*, (211)

 Save Told = T(i*), pass to the modulation index i*=i*+1, (212), and

return to the step of constructing the group MGi*,15 

o Otherwise, if T(i*)< M(i*),:

 Returning the value of MCS i* and Alloc_D2D(i*), (213),

Otherwise, T(i*) is less than Told, return the value of MCS i*-1, (214) and its D2D 

allocation, Alloc_D2D(i*-1), 

Allocate radio resources on the D2D connections defined by the tree A. 20 

13 – The system as claimed in claim 12, wherein the processor is implemented 

at the level of a base station of the communication network. 

14 – The system as claimed in claim 12, wherein the processor is implemented 25 

at the level of an application server dedicated to the management of the group 

communications. 
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