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(57) Abstract: A method and system to use existing Non-
access stratum (NAS) signaling connection for pending
uplink signaling/data after Tracking Area Update Proced-
ure (TAU) complete is disclosed. The proposed method
handles the EPS Session Management (ESM), Short Mes-
sage Service (SMS) or voice call or data when a User
Equipment (UE) is waiting for TAU accept. The method
allows UE to inform the network with specific Information
Element (IE) in TAU complete message, so that the net-
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quick services to the user. Using the "CONN REQ TYPE"
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Circuit Switches (CS) services/data services in E-UTRAN
(Evolved UTRAN) network.
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Description
Title of Invention: METHOD TO USE EXISTING NAS
SIGNALING CONNECTION FOR PENDING UPLINK

SIGNALING/DATA AFTER TAU ACCEPT
Technical Field

The present invention relates to wireless networks and more particularly to the
method of using existing Non Access Stratum (NAS) signaling connection for pending

uplink signaling/data after Tracking Area Update (TAU) procedure completes.
Background Art

In wireless networks, a user equipment (UE) communicates through wireless links to
a network of base stations or other wireless access points connected to a telecommu-
nications network. The wireless networks have undergone rapid development through
the generations of Radio Access Technology (RAT). The initial deployment of systems
using analogue modulation has been superseded by second generation (2G) digital
systems such as GSM (Global System for Mobile communications), typically using
GERA (GSM Enhanced Data rates for GSM Evolution Radio Access) radio access
technology, and these systems have themselves been replaced by or augmented by
third generation (3G) digital systems such as UMTS (Universal Mobile Telecommu-
nications System), using the UTRA (Universal Terrestrial Radio Access) radio access
technology. Third generation standards provide for a greater throughput of data than is
provided by second generation systems; this trend is continued with the proposals by
the Third Generation Partnership Project (3GPP) of the Long Term Evolution (LTE)
system, using E-UTRA (Evolved UTRA) radio access technology, which offers po-
tentially greater capacity and additional features compared with the previous standards.

LTE is a technology proposed by 3GPP which supports high data rate (50Mbps UL
and 100Mbps DL) and is purely packet switched (PS) system. By nature of packet
switched system, they handle bursty type of data in nature. In order to support Circuit
Switched (CS) services like Short Messaging Service (SMS), voice call in a multimode
device capable of LTE/3G/2G, 3GPP has come up with SMS over SGs, CS Fallback
mechanism to send SMS over LTE network and fall back to 2G or 3G for voice call.

In a 3GPP based 3G/2G/LTE system, during RAT change from 3G or 2G to LTE or
when UE moves from one tracking area to another tracking area which does not belong
to the assigned TAI list, UE will do Normal/Combined Tracking area update procedure
on LTE. TAI List indicates a list of tracking areas for which the UE doesn't need to
perform a tracking area updating procedure when entered one of these TAs (in the list).
The TAIs in a TAI list assigned by an (Mobility Management Entity) MME to the UE
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belongs to the same MME area. MME may send new Globally Unique Temporary ID
(GUTI) in TAU Accept and will wait for TAU complete message. In this case, when
some uplink signaling or data is triggered in UE, there might be chances that UE
procedure will fail after TAU procedure due to release of NAS connection by MME.

This will lead to delay in connection establishment to get the service.
Current 3GPP specification does not specify how to use existing NAS signaling

connection for some pending uplink signaling like UE SMS/UE call/UE data in LTE
when UE is waiting for TAU accept and active flag has not set in TAU request sent in
IDLE mode.

Due to abovementioned reasons, it is evident that the existing methods fail to handle
pending signaling or data by using existing NAS signaling connection which was es-

tablished for TAU procedure, when UE is waiting for TAU accept.
Disclosure of Invention

Solution to Problem

The principal object of the embodiments herein is to provide a method and system to
use existing NAS signaling connection for pending uplink signaling/data after
Tracking Area Update (TAU) procedure completes.

Another object of the invention is to provide an information element in TAU
complete message.

Another object of the invention is to provide an information element in TAU
complete message with active flag set to ‘0" and ‘1’ to keep existing connection with
MME.

Accordingly the invention provides a method to use existing Non-access stratum
(NAS) signaling connection for at least one of: pending uplink signaling, data when an
User Equipment (UE) is waiting for Tracking Area Update (TAU) accept from a
network, wherein the method comprises generating an information element (IE) in
TAU complete message to the network by the UE. Then the method sends the IE with
a value in the TAU complete message to retain the existing signaling connection.

Accordingly the invention provides a User Equipment (UE) to use existing Non-
access stratum (NAS) signaling connection for at least one of: pending uplink
signaling, data when the UE is waiting for Tracking Area Update (TAU) accept from a
network, wherein the UE comprises an integrated circuit. Further the integrated circuit
comprises at least one processor, at least one memory. The memory comprises a
computer program code within the circuit. At least one memory and the computer
program code with the at least one processor cause the UE to genarate an information
element (IE) in TAU complete message to the network. Further the UE is configured to

send the IE with a value in the TAU complete message to retain the existing signaling
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(NAS) signaling connection for at least one of: pending uplink signaling, data during
Tracking Area Update (TAU) accept procedure, wherein the network comprises at
least one User Equipment (UE). Further the network is configured to receive an In-
formation Element (IE) with a value as ‘0’ in TAU complete message from the UE
without establishing radio bearers. Also the network is configured to receive an In-
formation Element (IE) with a value as ‘1’ in the TAU complete message from the UE
to establish radio bearers.

These and other aspects of the embodiments herein will be better appreciated and un-
derstood when considered in conjunction with the following description and the ac-
companying drawings. It should be understood, however, that the following de-
scriptions, while indicating preferred embodiments and numerous specific details
thereof, are given by way of illustration and not of limitation. Many changes and modi-
fications may be made within the scope of the embodiments herein without departing
from the spirit thereof, and the embodiments herein include all such modifications.
Brief Description of Drawings

This invention is illustrated in the accompanying drawings, throughout which like
reference letters indicate corresponding parts in the various figures. The embodiments
herein will be better understood from the following description with reference to the
drawings, in which:

FIG. 1 illustrates the block diagram of user equipment (UE) with various modules,
according to embodiments as disclosed herein, according to embodiments as disclosed
herein;

FIG. 2 illustrates a sequence diagram explaining the process of handling pending
signaling for UE SMS/call during TAU procedure, according to embodiments as
disclosed herein;

FIG. 3 illustrates the sequence diagram explaining the process of handling pending
data during TAU procedure, according to embodiments as disclosed herein; and

FIG. 4 illustrates a flow diagram explaining the process of handling UE ESM/
SMS/voice call/data when UE is waiting for TAU accept, according to embodiments as
disclosed herein.

Best Mode for Carrying out the Invention

The embodiments herein and the various features and advantageous details thereof
are explained more fully with reference to the non-limiting embodiments that are il-
lustrated in the accompanying drawings and detailed in the following description. De-

scriptions of well-known components and processing techniques are omitted so as to
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not unnecessarily obscure the embodiments herein. The examples used herein are
intended merely to facilitate an understanding of ways in which the embodiments
herein can be practiced and to further enable those of skill in the art to practice the em-
bodiments herein. Accordingly, the examples should not be construed as limiting the
scope of the embodiments herein.

The embodiments herein achieve a method and system to handle SMS or call or data
when UE is waiting for TAU (Tracking Area Update) accept message from Mobility
Management Entity (MME). The method checks for the state of the UE, based on that
the method informs network to keep the existing connection for the pending signaling
procedures.

In an embodiment, UE informs network with specific Information Element (IE) in
TAU complete so that MME will take the next action. This helps to provide quick
services to the user of the UE.

In an embodiment, the method proposes a “CONN REQ TYPE” IE in TAU complete
to handle all abnormal cases for CS services/data services in E-UTRAN network.

The proposed invention is applicable only if Radio Access Bearers (RAB) estab-
lishment does not happen during TAU procedure.

Referring now to the drawings, and more particularly to FIGS. 1 through 4, where
similar reference characters denote corresponding features consistently throughout the
figures, there are shown preferred embodiments.

FIG. 1 illustrates the block diagram of user equipment (UE) with various modules,
according to embodiments as disclosed herein. As depicted in the figure, the user
equipment 100 comprises a communication interface module 101, a processor module
102, a display module 103 and a timer module 104. The communication interface
module 101 helps the UE 100 to connect to the access network. The processor module
102 is executed with set of instructions that are stored in a memory. The battery in-
formation comprises the amount of charge that the UE device posses and the time
period for which the user equipment 100 will be in operation and so on. The display
module 103 of the user equipment 100 comprises of a user interface which can be a
key pad or through any other means by which a user can input some data into the user
equipment 100. The timer module 104 calculates the elapsed time in which the UE has
made reselection or handovers. For example, the timer can be T3440.

FIG. 2 illustrates a sequence diagram explaining the process of handling pending
signaling for UE SMS/call during TAU procedure, according to embodiments as
disclosed herein. As depicted in the sequence diagram, the UE 100, sends (201) TAU
request (combined (PS/CS), active flag=0) to the Mobility Management Entity (MME)
200. The MME is the key control-node for the LTE access-network. It is responsible

for idle mode UE (User Equipment) tracking and paging procedure including retrans-
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missions. MME is involved in the bearer activation/deactivation process and is also re-
sponsible for choosing the Serving Gateway (SGW) for a UE at the initial attach and at
time of intra-L TE handover involving Core Network (CN) node relocation. Then the
user triggers (202) either uplink (UL) signaling (SMS/ESM)/ voice call in the UE 100.
ESM (EPS Session Management) protocol provides procedures for the handling of
EPS bearer contexts. There is no RAB establishment procedure during this time.
Further, the MME 200 on receiving the TAU request from the UE 100, sends (203)
TAU accept (combined) with Globally Unique Temporary Identity (GUTI). GUTI is
an unambiguous identification of the UE that does not reveal the UE or the user’s
permanent identity in the Evolved Packet System (EPS). It also allows the identi-
fication of the Mobility Management Entity (MME) and network. It can be used by the
network and the UE to establish the UE’s identity during signaling between them in the
EPS. On receiving the TAU accept from the MME 200, UE 100 sends (204) TAU
complete with “CONN REQ TYPE” IE to the MME 200. This TAU complete is sent
since there is some pending operation in the UE. Based on the pending operation
whether signaling or data, UE sends the TAU complete with corresponding IE. After
receiving the TAU complete from UE 100, MME 200 checks the IE sent in the
message. If the “CONN REQ TYPE” IE value is ‘0’, then the MME 200 keep existing
connection and do not establish radio bearers. Still the UL signaling (SMS/ESM)/voice
call is pending in the UE 100. Then the UE sends (205) uplink message
(SMS/ESM)//Extended Service Request (ESR) to the MME 200. ESR is specially
defined for voice call. By this user can continue to perform UL signaling
(ESM/SMS)/voice call in existing connection. This reduces the delay in connection es-
tablishment to get the service.

FIG. 3 illustrates the sequence diagram explaining the process of handling pending
data during TAU procedure, according to embodiments as disclosed herein. As
depicted in the sequence diagram, the UE 100, sends (301) TAU request (combined,
active flag=0) to the Mobility Management Entity (MME) 200. Then the user triggers
(202) either data in the UE 100. There is no RAB establishment procedure during this
time. Further, the MME 200 on receiving the TAU request from the UE 100, sends
(303) TAU accept (combined) with Globally Unique Temporary Identity (GUTI). On
receiving the TAU accept from the MME 200, UE 100 sends (304) TAU complete
with “CONN REQ TYPE” IE to the MME 200. This TAU complete is sent since there
is some pending operation in the UE. Here the pending operation is uplink data, then
UE sends the TAU complete with corresponding IE value as ‘1’. After receiving the
TAU complete from UE 100, MME 200 checks the IE sent in the message. If the
“CONN REQ TYPE” IE value is ‘1’, then the MME 200 keep existing connection and
establishes (305) radio access bearers (RAB) procedure for uplink data. Then the UE
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receives the data transfer from the MME 200.

FIG. 4 illustrates a flow diagram explaining the process of handling UE ESM/
SMS/voice call/data when UE is waiting for TAU accept, according to embodiments as
disclosed herein. As depicted in the flow diagram 400, the user of the UE 100 performs
(401) ESM/SMS/voice call/data. Then the method checks (402) whether above
procedures triggered while UE 100 is waiting for TAU accept. The method checks
whether UE 100 is in EPS Mobility Management (EMM) initiated state and waiting for
TAU accept. If the method finds that the UE 100 is in EMM initiated state, then the
method checks (403) whether the received TAU accept is without RAB establishment.
If the UE received TAU accept without RAB establishment and allocated new GUTI,
and then UE 100 sends (404) TAU complete with new IE, “CONN REQ TYPE” with
values O for pending uplink signaling and 1 for pending uplink data.

If the UE received TAU accept with RAB establishment and allocated new GUTI,
then UE 100 follows the below steps:

1. Send ESR for CSFB (Circuit Switched Fallback) signaling

ii. Send Uplink NAS transport message for SMS signaling

iil. Send Data on the RABs directly.

On the other hand, if the UE 100 is not in EMM_TAU_INITIATED and in proper
state like EMM_REGISTERED, then the method checks (406) whether UE 100 is in
IDLE state or not.

If the method if the UE is in IDLE state, then UE sends (407) ESR for CSFB
signaling or SR for SMS signaling or data according to 3GPP specification.

If the method finds that the UE is not in IDLE mode, then UE is in CONNECTED
state. Further, the method checks (408) if T3440 is in running state. If yes, then it waits
(409) for release and trigger ESR/SR according to specification. If T3440 is not in
running state, then it sends (410) ESR/SR/data according to specification. The various
actions in flow diagram 400 may be performed in the order presented, in a different
order or simultaneously. Further, in some embodiments, some actions listed in FIG. 4
may be omitted.

The embodiments disclosed herein can be implemented through at least one software
program running on at least one hardware device and performing network management
functions to control the elements. The elements shown in Figs. 1, 2 and 3 include
blocks which can be at least one of a hardware device, or a combination of hardware
device and software module.

The foregoing description of the specific embodiments will so fully reveal the
general nature of the embodiments herein that others can, by applying current
knowledge, readily modify and/or adapt for various applications such specific em-

bodiments without departing from the generic concept, and, therefore, such adaptations
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and modifications should and are intended to be comprehended within the meaning and
range of equivalents of the disclosed embodiments. It is to be understood that the
phraseology or terminology employed herein is for the purpose of description and not
of limitation. Therefore, while the embodiments herein have been described in terms of
preferred embodiments, those skilled in the art will recognize that the embodiments
herein can be practiced with modification within the spirit and scope of the em-

bodiments as described herein.
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[Claim 2]

[Claim 3]
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[Claim 6]
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PCT/KR2013/001155

Claims
A method to use existing Non-Access Stratum (NAS) signaling

connection for at least one of: pending uplink signaling, data when an
User Equipment (UE) is waiting for Tracking Area Update (TAU)
accept from a network, wherein the method comprises:

generating an Information Element (IE) in TAU complete message to
the network by the UE; and

sending the IE with a value in the TAU complete message to retain the
existing signaling connection.

The method as in claim 1, wherein the method comprises sending the
IE with a value as at least one of: ‘0’, ‘1’ to retain the existing signaling
connection.

The method as in claim 1, wherein the IE comprises CONN REQUEST
TYPE.

The method as in claim 1, wherein the pending uplink signaling
comprises at least one of: Short Message Service (SMS), EPS Session
Management (ESM), call triggered by a user during the TAU accept.
The method as in claim 2, wherein the method comprises sending the
IE with a value as ‘0’ without establishing radio bearers by the
network, when the user triggers the at least one of: ESM, SMS, call.
The method as in claim 2, wherein the method comprises sending the
IE with a value as ‘1’ to establish the radio bearers by the network,
when the user triggers the data.

A system to use existing Non-access stratum (NAS) signaling
connection for at least one of: pending uplink signaling, data when an
User Equipment (UE) is waiting for Tracking Area Update (TAU)
accept from a network, wherein the system is configured for
performing steps as claimed in at least one of claims 1 to 6.

A User Equipment (UE) to use existing Non-access stratum (NAS)
signaling connection for at least one of: pending uplink signaling, data
when the UE is waiting for Tracking Area Update (TAU) accept from a
network, wherein the UE comprises:

an integrated circuit further comprising at least one processor;

at least one memory having a computer program code within the
circuit;

the at least one memory and the computer program code with the at

least one processor cause the UE to:
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gengrate an information element (IE) in TAU complete message to the
network; and

send the IE with a value in the TAU complete message to retain the
existing signaling connection.

The UE as in claim 8, wherein the UE is configured to send the IR with
a value as at least one of: ‘0’, ‘1’ to retain the existing signaling
connection.

The UE as in claim 8, wherein the IE comprises CONN REQUEST
TYPE.

The UE as in claim 8, wherein the pending uplink signaling comprises
at least one of: Short Message Service (SMS), EPS Session
Management (ESM), call triggered by a user during the TAU accept.
The UE as in claim 9, wherein the UE is configured to send the IE with
a value as ‘0’ without establishing radio bearers by the network, when
the user triggers the at least one of: ESM, SMS, call.

The UE as in claim 9, wherein the UE is configured to send the IE with
a value as ‘1’ to establish the radio bearers by the network, when the
user triggers the data.

A network to retain existing Non-access stratum (NAS) signaling
connection for at least one of: pending uplink signaling, data during
Tracking Area Update (TAU) accept procedure, wherein the network
comprises at least one User Equipment (UE), further the network is
configured to

receive an Information Element (IE) with a value as ‘0’ in TAU
complete message from the UE without establishing radio bearers; and
receive an Information Element (IE) with a value as ‘1’ in the TAU

complete message from the UE to establish radio bearers.



1/4

WO 2013/125811 PCT/KR2013/001155

[Fig. 1]

User Equipment (UE) 100

Communication

interfac‘ieo{nodule Processor module 102

Display module Timer module
103 104




2/4

WO 2013/125811 PCT/KR2013/001155
[Fig. 2]
UE 100 MME 200
ldie;iginga%%rgs Send TAU request
(SMS/ESM) /voice (combined, active flag=0) 201
call 202 >
> No RAB establishment procedure
TAU accept (combined) with GUTI 203
<
Send TAU complete with "CONN REQ
TYPE" IE 204
>
If CONN REQ TYPE
value 0, keep existing
UL signaling , connection and do
(SMS/ESM)/ Send uplink message (SMS/ESM)/ not establish radio
voice call Extended Service Request 205 bearers
pending >




WO 2013/125811

[Fig. 3]

3/4

UE 100

PCT/KR2013/001155

UE data
triggered

MME 200

Send TAU request
(combined, active flag=0) 301

>

<

No RAB establishment procedure
TAU accept (combined) with GUTI 303

Send TAU complete with "CONN REQ
TYPE" |E 304

RAB establishment procedure 305

>

UE data transfer

>

If CONN REQ TYPE
value 1, keep existing
connection and
establish radio
bearers



4/4

WO 2013/125811

[Fig. 4]

User performs call/SMS/data

UE is in
EMM_TAU_initiated
state and waiting for
TAU accept?

YES

404
~

Send TAU complete with
"CONN REQ TYPE" IE
with values as 0—-pending
signaling 1-pending data

UE is in
EMM-IDLE
state?

NO

If T3440 is
running?

410
~

Send ESR/SR/data
according to
specification

409
r~

Wait for release and
trigger ESR/SR

according to

specification

401

Received
TAU accept without RAB
establishment?

PCT/KR2013/001155

400

403
NO

405
~

Send ESR for
CSFB send UL
transport for SMS,
send data

407
~

Send ESR/SR
according to
specification




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2013/001155

A. CLASSIFICATION OF SUBJECT MATTER
HO04W 8/08(2009.01)i

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

B. FIELDS SEARCHED

Minimum documentation searched (classitication system followed by classification symbols)
HO04W 8/08

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & keywords: NAS signaling connection, TAU, maintain, information element, and similar terms.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2011-0103277 A1 (MAHMOUD WATFA et al.) 05 May 2011 1-2,4-9,11-14
See paragraphs [0042]-[0071]; claims 21 and 25; and figures 1C-2.
A 3,10
A US 2010-0165940 A1 (MAHMOUD WATFA et al.) 01 July 2010 1-14

See paragraphs [0045]-[0047]; claims 1-3; and figures 6-7.

A US 2009-0247176 A1 (OSOK SONG et al.) 01 October 2009 1-14
See paragraphs [0062]-[0063]; claims 1 and 5; and figure 8.

A US 2011-0013589 Al (CHIH-HSIANG WU) 20 January 2011 1-14
See paragraphs [0061]-[0068]; claim 1; and figure 8.

A US 2010-0172301 A1 (MAHMOUD WATFA et al.) 08 July 2010 1-14
See paragraph [0032]; claims 1 and 3; and figure 5.

|:| Further documents are listed in the continuation of Box C. g See patent family annex.

* Special categories of cited documents: "T" later document published after the international filing date or priority

"A" 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

"E"  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

"L"  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 citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" 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

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

than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
30 May 2013 (30.05.2013) 30 May 2013 (30.05.2013)
Name and mailing address of the ISA/KR Authorized officer
Korean Intellectual Property Office
189 Cheongsa-ro, Seo-gu, Dagjeon Metropolitan City, KIM, Byoung Sung
3 302-701, Republic of Korea
Facsimile No. 82-42-472-7140 Telephone No. 82-42-481-8403

Form PCT/ISA/210 (second sheet) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/KR2013/001155
Patent document Publication Patent family Publication
cited in search report date member(s) date
US 2011-0103277 Al 05.05.2011 CA 2779492 A1 05.05.2011
EP 2494816 A2 05.09.2012
KR 10-2012-0103603 A 19.09.2012
WO 2011-053824 A2 05.05.2011
US 2010-0165940 A1 01.07.2010 TW 201112849 A 01.04.2011
WO 2010-078255 A1 08.07.2010
US 2009-0247176 A1 01.10.2009 AU 2009-228077 A1 01.10.2009
CA 2717606 A1 01.10.2009
CN 101982005 A 23.02.2011
EP 2258138 A1l 08.12.2010
[L 208015 DO 30.12.2010
JP 2011-516011 A 19.05.2011
KR 10-1216103 B1 27.12.2012
KR 10-2010-0139098 A 31.12.2010
MX 2010010547 A 25.10.2010
TW 201004450 A 16.01.2010
WO 2009-121023 Al 01.10.2009
US 2011-0013589 A1 20.01.2011 CN 101959315 A 26.01.2011
EP 2276306 A2 19.01.2011
EP 2276306 A3 03.08.2011
EP 2466779 A1 20.06.2012
EP 2466975 A1 20.06.2012
TW 201129193 A 16.08.2011
US 2010-0172301 A1 08.07.2010 AR 075123 A1 09.03.2011
CN 102273312 A 07.12.2011
EP 2392186 Al 07.12.2011
JP 2012-142989 A 26.07.2012
JP 2012-514945 A 28.06.2012
KR 10-2011-0105849 A 27.09.2011
KR 10-2012-0049345 A 16.05.2012
TW 201112847 A 01.04.2011
US 8340023 B2 25.12.2012
WO 2010-080802 A1 15.07.2010

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - claims
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report

