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(57) Abstract: A method for network cod-
ing of packets between End Nodes (ENs)
and a Relay Node (RN) in wireless commu-
nications can be performed at the RN. This
method may include: receiving a new packet
at the RN from one of the ENs; determining
the source node of the new packet at the RN;
providing a buffer for each EN; determining
whether the buffer associated with an EN
that is not the source of the new packet
(non-source buffer) has an existing packet
buffered and based upon such determina-
tion, either: (1) storing the new packet in the
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et on a condition that the non-source butfer
is empty; or (2) network coding the new
packet with the existing packet in the non-
source buffer.
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This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I__x] Claims Nos.: 22-26

because they relate to parts of the intemational application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, spacifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. |:| Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. m As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

1-13, 15-17, 19-21, 27-29

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search repoﬁ is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest

fee was not paid within the time limit specified in the invitation.

m No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 21(

Continuation of Box II.2

Claims Nos.: 22-26

The subject-matter of claims 22-26 is unclear and not supported by the
description to such an extent that no meaningful search can be carried
out. Claims 22-26 depend on claim 21. Claim 21 defines that network
coding of packets is performed before channel coding.

As far as claim 22 can be understood, claim 22 defines that two packets
are modulated by QPSK and BPSK modulation, respectively, which are then
modulated into m modulation symbols. Basis for this can be found in the
description in paragraphs 49-58. In this case, the mapping onto
modulation symbols as e.g. described in relation to equ. (1) in paragraph
53 as such implements the network coding operation. It is clear that
paragraphs 49-58 are directed to the case of network coding after ( )
channel coding (see sub-title in paragraph 49: "Network coding the coded
packets", which means that the network coding is based on already channel
coded packts). Moreover, it is not evident how the modulated symbols
(which represent the network coded symbols) can afterwards be channel
coded. In fact, network coding two packets by modulation, as defined in
claim 22, is incompatible with a further channel coding operation after
the network coding operation, as defined in claim 21. As a result, the
features of claim 22 are incompatible with the features defined in claim
21. The same is true for the subject-matter defined in claim 24.
Moreover, claim 23 defines a further network coding operation after the
modulation which is defined in claim 22. Since the modulation defined in
claim 22 already implements the network coding operation, a further
network coding operation as defined in claim 23 is obscure. Also the
subject-matter of claims 25 and 26 is not supported by the description.
Paragraphs 72 to 82, which are the basis for the subject-matter of claims
25 and 26, are clearly directed to network coding after channel encoding.
As a result, the features of claim 25 and 26 incompatible with the
features defined in claim 21.

The applicant’s attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 21

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-5, 19, 20, 27-29

Network coding is done using a XOR operation that does not
require identical number of bits, as defined in claim 4, for
example by rate matching or by using signal constellations
of different sizes.

2. claims: 6-13

A matching procedure rates pairs of packets based upon
packet length and the duration of time that a packet has
been stored in an EN buffer, as defined in claim 12.

3. claim: 14

(identified when perfoming the search for claim 6) On a
condition that the RN does not receive a packet from an EN
for a certain length of time, the method further comprising
transmitting already-buffered packets starting with an
oldest packet either with or without network coding, as
defined in claim 14.

4. claims: 15-17

Assigning each packet a Network Coding Index (NCI)
comprising a modulus equal to or greater than a network
coding buffer size N, as defined in claim 15.

5. claim: 18

Storing no more than M packets for each EN wherein each
buffer has a size N, wherein each buffer has N> M packet
storage capacity, wherein N-M is greater than latency
required for processing and transmitting packets, as defined
in claim 18.

6. claims: 21-26

Network coding packets before channel coding wherein a
single packet is channel encoded. '
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