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(57) Abstract: System and method embodiments are provided for network cell discovery. In an embodiment, a method in a mobile
device includes receiving, at the mobile device, at least one parameter from a first network component, wherein the at least one para -
meter is associated with a discovery signal (DS) generated by and transmitted from a second network component, wherein the para -

o meter specifies a time period between successive transmissions of the DS, an offset within the time period, and a duration of each
transmission of the DS; receiving, at the mobile device, according to the time period and the offset, the DS from the second network
component; and suspending reception on a first carrier radio resource during a gap in successive transmissions on the first carrier ra -
dio resource and receiving a signal on a second carrier radio resource during the gap, wherein the gap is determined according to the
parameter.



INTERNATIONAL SEARCH REPORT International application No.

PCT/US201 5/0 13983

A . CLASSIFICATION O F SUBJECT MATTER
IPC(8) - H04W 4/00 (201 5.01 )
CPC - H04L 1/1 845 (201 5.04)

According to International Patent Classification (IPC) or to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
IPC(8) - H04W 4/00; H04W 48/16; H04W 48/18 (2015.01)
USPC - 370/252; 455/418, 434

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - H04L 1/1845; H04W 60/00; H04W 64/003 (2015.04) (keyword delimited)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

Orbit, Google Patents, Google.
Search terms used: cell discovery, offset, time periods, discovery signal, earner radio resource, suspending reception, cell site, gap.

C . DOCUMENTS CONSIDERED T O B E RELEVANT

Category* Citation o f document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2012/0149351 A 1 (KALBAG) 14 June 2012 (14.06.2012) entire document 1-13,19-31

US 2014/0016488 A 1 (XU et al) 16 January 2014 (16.01.2014) entire document 1-13,19-31

US 2012/0020310 A 1 (Jl et al) 26 January 2012 (26.01.2012) entire document 1-13,19-31

US 2012/0213109 A 1 (XU et al) 23 August 2012 (23.08.2012) entire document 11, 29

□ Further documents are listed in the continuation of Box C .

Special categories of cited documents: 'T'

□
later document published after the international filing date or priority

document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention

earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other
special reason (as specified) Ύ " document of particular relevance: the claimed invention cannot be

considered to involve an inventive step when the document is
document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

document published prior to the international filing date bul later than & " document member of the same patent family

Date of the actual completion o f the international search Date of mailing of the international search report

18 May 2015 2 2 J U N 2015
Name and mailing address of the ISA/US Authorized officer:

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R . Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-3201

Form PC T SA 2 0 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.

PCT/US2015/013983

Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

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

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

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. I 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 extra sheet

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

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

□ 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.:

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

1-13,19-31

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.

No protest accompanied the payment of additional search fees.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I, claims 1-13,19-31, drawn to a method and a mobile device for communicating with a network node in a wireless cellular
network.
Group II, claims 14-18,32-36, drawn to a method and a network component for communicating with user equipment (UEs).

The inventions listed as Groups I, II and III do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the
Group I invention: suspending reception on a first carrier radio resource during a gap in successive
transmissions on the first carrier radio resource and receiving a signal on a second carrier
radio resource during the gap as claimed therein is not present in the invention of Group II. The special technical feature of the Group II
invention: wherein the DS is transmitted during both an off state and an on state of the network component, wherein only the DS is
transmitted by the network component when the network component is in the off state as claimed therein is not present in the invention
of Group I.

Groups I and II lack unity of invention because even though the inventions of these groups require the technical feature of a transmitter,
a receiver; a processor; and a computer readable storage medium storing programming for execution by the processor, the
programming including instructions to: receive at least one parameter from a first network component, wherein the at least one
parameter is associated with a discovery signal (DS) generated by and transmitted from a second network component, wherein the
parameter specifies a time period between
successive transmissions of the DS, this technical feature is not a special technical feature as it does not make a contribution over the
prior art.

Specifically, (US 2012/0149351 A1, KALBAG, 14.06.2012) teaches a transmitter; a receiver; a processor; and a computer readable
storage medium storing programming for execution by the processor (the mobile device 900 also includes at least one digital transceiver
[transmitter and receiver], (0079); the wireless mobile device 900 may be a smart-phone or may be incorporated into another device,
such as a portable personal computer, [0078]), the programming including instructions to:
receiving, at the mobile device, at least one parameter from a first network component, wherein the at least one parameter is associated
with a discovery signal (DS) generated by and transmitted from a second network component (a femto serving switch system [first
network component], receives, from a femto support system [second network component], a femto discovery notification (FDN) [second
network component generates an transmits discovery signal to first network component] directed to a wireless device [mobile device]
and analyzed the received FDN to identify a femto cell environment, [001 1], [0039]),
receiving, the DS from the second network component (a femto serving switch system [first network component], receives, from a femto
support system [second network component], a femto discovery notification (FDN), [001 1], [0039]);
but lacks the specific teaching, wherein the parameter specifies a time period between successive transmissions of the DS, an offset
within the time period, and a duration of each transmission of the DS; receiving, according to the time period and the offset, the DS; and
suspending reception on a first carrier radio resource during a gap in successive transmissions on the first earner radio resource and
receiving a signal on a second earner radio resource during the gap, wherein the gap is related to the parameter.
However, (US 2014/0016488 A1, XU et al, 16.01.2014) is in the field of communication systems (Xu, [0003]) and teaches, wherein the
parameter specifies a time period between successive transmissions of the DS (discovery signals include RACH signals, [0054]; RACH
parameter includes timing offset, for example the timings can be set by the source node to avoid collision of the apparatus 300 with other
UEs transmitting RACH preambles [wherein the parameter specifies a time period between successive transmissions of the DS],
[0067]),
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the invention to use the teachings of Xu to
incorporate the transmission features in the invention of Kalbag to ensure wireless communication systems may employ multiple-access
technologies (Xu, [0005]).

Since none of the special technical features of the Group l or II inventions are found in more than one of the inventions, unity of invention
is lacking.
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