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Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the US PTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800.
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Provisional Application 

0203-2117 (YPF201708-0014/US-pro_DMC) 

INVJ<:NTION nISCLOSlJRE li'ORM 

INVENTION TITLE: System and Method of SI Transmission and Recetliion on a Carrier supporiing l\.luitiple Bandwidth 
Parts 

DESCRIPTION OF THE INVENTION 

This description should be written in the Inventor's own ·words and shouldfollow this guideline: 

1. Describe the disadvantages of the prior art without mentioning your invention (In duding any related !}ll blidy available
documentation, such as journal articles or patents).

In the recent years several broadband wireless technologies have been developed to meet the growing number of broadband subscribers 

and to provide more and better applications and services. The second generation wireless communication system has been developed to 

provide voice services \vhile ensuring the mobility of users. Third generation wireless communication system supports not only the 

voice service but also data service. In recent years, the fourth \;,,·ireless communication system has been developed to provide high­

speed data service. However, currently, the fourth generation wireless communication system suffers from lack of resources to meet the 

grmving demand for high speed data services. So fifth generation wireless comimrnication system is being developed to meet the 

grovving demand for high speed data services, support ultra-reliability and low latency applications. 

The fifth generation v,ireless communication system vvill be implemented not only in iower frequency bands but also in higher 

frequency (mm\Vave) bands, e.g., 10 GHz to 100 GHz bands, so as to accomplish higher data rates. To mitigate propagation loss of the 

radio waves and increase the transmission distance, the beamforming, massive J\;foliiple-!nput JVIultiple-Output (MIMD), Full 

Dimensional ML_\11O (FD-MIMO), array antenna, an analog beam forming, large scale antenna techniques are being considered in the 

design of fifth generation wireless communication system, In addition, lhe fifth generation wireless comnmnicalion system is expected 

to address dii1erent use cases having quite different requirements in terms of data rate, latency, reliability, mobility etc. However, it is 

expected that the design of lhe air-interface of the fifth generation wireless communication system would be flexible enough to serve 

the UEs having quite different capabilities depending on the use case and market segment the UE cater service to the end customer. 

Few example use cases the fifth generation wireless communication sysiem wireless system is expected to address is enhanced T'vfobilc 

Broadband (eJ'vIBB), massive Machine Type Communication (m-MTC), ultra-reliable lovv latency communication CURLL) etc. The 

elvIBR requirements like tens of Gbps data rate, low latency, high mobility so on and. so forth address the market segment represen1ing 

the conventional ·wireless broadband subscribers needing internet connectivity everywhere, all the time and on the go. The m-J'v1TC 

requirements like very high connection density, infrequent data transmission, very long battery life, low mobility address so on and so 

forth address the market segment representing the Internet of Things (IoT)ilnternet of Everything {IoE) envisioning connectivity of 

billions of devices. The URLL requirements like very lmv latency, very high reliability and variable mobilily so on and. so fmth address 

the market segment representing the Industrial automation application. vehicle-to-vehicle/vehicle-to-infrastructure communication 

foreseen as one of the enabler for autonomous cars. 

In the fourth generation wireless commmrication system, enhanced node B {eNB) or base station in cell broadcast system information. 

System information is structured into master information block (MIR) and a set of system information blocks (SIBs). MIR consists of 

System Frame Number (SFN), Downlink System bandwidth and Physical Hybrid .ARQ Feedback Indicator Channel (PHICH) 

configmation. JVHB is transmi!ted every 40ms. It is repeated every toms wherein the first transmission occurs in subframe #0 when 

SFM mod 4 equals zero. MJB is transmitted on physical broadcast channel. System Jnformation Block Type 1 carries cell indemnity, 

tracking area code, cell barring information, value tag (common for aH scheduling units), and scheduling information of other SIBs, 
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Provisional Application 

0203-2117 (YPF201708-0014/US-pro_DMC) 

INVJ<:NTION nISCLOSlJRE li'ORM 

SlB l is transmitted every 80ms in subframe #5 when SFN mod 8 equals zero. SIB l is repeated in subframe#5 when SFN mod 2 

equals zero. SIB 1 is transmitted on Physical downlink shared chmmel. Other SIBs (SIB 2 to SIB 19) are transmitted in System 

Information (SI) ntessage ,vherein scheduling info of these Sms are indicated in SIB l .  

UE acquires the system irSomiation at  cell selection, cell reselection, after ]iandover completion. after entering E-UTRA from another 

RAT, upon re-entering service area, upon receiving a notification (paging), and upon exceeding the maximum validity duration (3 hr). 

In RRC idle and inactive state, UE needs to acquire l\lHB, SIB 1, SIB 2 to SIB 5, Sm 6 to SIB 8 (depending on RAT supported), SlB 

17 (if LTE-WLAN IWK is supported), and SlB 18 to SIB 19 (if D2D is supported). In RRC connected state, UE needs to acquire MIB, 

SlB l ,  SIB 2, SIB 8 (depending on RAT supported), SIB l7 (if LTE-\VLAN !WK is supported), and SIB 18 to Sm 19 (if D2D is 

supported). System irrfonnation acquired and stored is considered invalid if value tag in received SIB 1 is different from the one in 

stored SI. Sysiem information can be changed and is notified as follows: Change is notified through paging message On RRC_JDLE, 

RRC_lNACTIVE or RRC_CONNECTED) with cause �-ystemlnfoModification to let UE know that some Sl is changing in the next 

modification period_ Modification period boundaries are in terms of SFN such that SFN mod rnodificationPeriod = 0. Change of SI 

only occurs at specific radio fram.es. Notification of changes in modification period N will be reflected in N+l. SIB l also carries value 

tag to indicate change in SL UE finds the change in SI by fooking at value tag in SIBl at the end modification.Period (if missed 

checking page) or receiving paging with systeminfoModification. 

Issue Description 

In the fifth generation wireless communication system, canier bandwidth can he partitioned into mu11iplc bandwidth parts (BWPs) in 

frequency domain_ In downlink (DL), UE can be configured to monitor and receive DL transmissions from gNB in one or more DL 

BWPs. DL BVv'Ps in which UE receive in DL is referred as active DL BWP. Similarly in UL, UE can be configured to transmit to gNB 

in one or more UL B\\-'Ps. UL BWP in which UE transmit in UL is referred as active UL BWP. UE can be configured with BWP in 

terms of physical resource blocks (PRBs). 

On a given carrier, one of configured DL B\VPs includes one control resource set (CORESET) 'With common search space. Each 

configmed DL B WPs indudes ai least one CORESET with UE specific search space for the case of single active BWP at a given time. 

This means that the active DL B\VP of a UE may or may not h.-'lve CORESET with common search space. Physical downlink common 

control channel (PDCCH} for broadcast signals such as paging and system information is transmitted by gNB in common search space 

and UE monitors t.he common search space for receiving the PDCCH for paging and system information (SI). For a lJE in connected 

state, if the active DL BWP of a UE does no, have CORESET with common search space ,hen UE cannot receive Sl update indication 

and updated system information. In a given cell, system information can be updated and UE will fail to receive t.he updated system 

informatioR So a system and method of delivering updated system information is needed for the scenario ,vbere active DL B\VP does 

not have CORESET with conm1on search space. 

Ju,.eutmu Dm:losur-e Fonn - J\/fan::h 2mw (outidenbal ami i'mprn:tary foformahon l of28

                                     Ex. 1018 
APPLE INC. / Page 7 of 49



Provisional Application 

0203-2117 (YPF201708-0014/US-pro_DMC) 

INVJ<:NTION nISCLOSlJRE li'ORM 

Description of the invention in detail (Including its operation, purpose, environment anrl how your invention overcomes the 
sh.ortcmnings of the prior art). Begin with a system level diagram and associated high level description of your inveniion in the 
context of a possibk product deployment of your invention, for examitle a handset, a base station, and/or a wireless network 
comprising one or more base stations and one or more handsets. 

For a UE in com,ected state, rr the active DL B\VP of a UE does not have CORESET with common search space then UE cam,ot 

receive SI update indication and updated system information. 1n a given celL system infomiation can be updated and UE will fail to 

receive the updated system information. Various methods of delivering updated system infonnation in the disclosure are as follovvs: 

Method 1: Dedicated RRC message carrying updated SIBs transmitted in active DL B'WP 

Embodiment 1: 

Figure lA illustrates the gNB operation for updating SI in a system wherein multiple DL B\VPs are configured on a carrier. The gNB 

performs this operation for each configured DL BWP. Figure lB and Figure IC illustrates the signaiing flow betvveen UE and gNB in 

the proposed method. In this method we propose tliat for one or more UE(s) which are configured with active DL BWP without 

common search space, gNB provides the updated SI in dedicated RRC signaling message. The dedicated RRC signaling message is 

transmitted by gNB in UFs active DL BWP. \Ve propose to define a RRC signaling rnessage to include SlB(s) for delivering SI in a 

dedicated 1nam1er. 

In an embodiment, if the DL BWP includes CORESET with common search space, gNB broadcast SI update indication in this B\VP 

and also broadcast the updated SI in this B\VT'. 

In another embodiment, if the DL BWP is configured as active BVVP for at least one UE and ii includes CORESET with corrunon 

search space, gNB broadcast SI update indicatioH in this BW:P and also broadcast ilie updated Si in this BWP. if the DL B\VP is

configmed as active BWP for at least one UE and it does not include CORESET with common search space, gNB provides the updated 

Sl in dedicated RRC signaling message. 

In this method. UE is configured with one active DL BWP. If active DL BWP is not corrfigmed with common search space, UE 

receives the updated SI (e.g. one or more SIBs or Sl messages) in dedicated RRC sigmihng in active DL BWP Otherwise If active DL 

B\VP is configmed ,vith common search space. UE receives tile updated SI indication brnadcasted (e.g. in paging message) by gNB in 

active DL B\JVP. UE then receives the updated Sis broadcasted by gNB in the ac!ive DL BWP. 

No 

Yes 

Transmit dedicated RRC message in<::!tJding updated SI to UE{.s) 

}'igure 1A 

Broadcast 51 update indication in this BWP; 

Broadcast the updated S! (e.g. S!Bs/51 messages) in this BWP; 

Updated Si and/or SI update indication is not transmitted on 

this BWP 
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gNB 

No common search space in 
configured active DL B\tVP 

• Transmit dedicated RRC message • 
• induding updated SI to UE(s) configured • 
· with DL BWP with no common search 

UE 

L ......... . ........ .... ....... �p9ce 

Dedicated RRC Message 
{Ind. updated SI ) 

f'igure lB 

Common search space in 

configured active DL B'WP 

Broadcast SI Update indication 

Receive updated SI in active Dl BWP. 

Figure 1C 

l'.rnbodiment 2: 

gNB 

Figure 2A illustrates the gNB operation for updating Sl in a &ystem wherein multiple DL BWPs are configured on a carrier. The gNB 

performs this operation for each configured DL BWP. Figure 2B and Fig11Te 2C illustrates the signaling llmv between UE and gNB in 

the proposed rnetbod. In ihis meihod vie propose that for one or more UE(s) which are configured with one or more active DL B\1/Ps 

and each of the active DL BWPs are configured without common search space, gNB provides the updated SI in dedicated RRC 

signaling message, The dedicated RRC signaling message is transmitted by gNB in UE's active DL BVVP We propose to define a RRC 

signaling message to include SlB(s) for delivering SI in a dedicated manner. 

[n an embodiment, if the DL. BWP includes CORESET with common search space, gNB broadcast SI update indication in this BWl' 

and also broadcast the updated Si in this BWl' 

[n another eiribodiment. if the DL BWP is configured as the only active BWl' for at least one UE and it includes CORESET with 

common search space, gNB broadcast SI update indication in this RWP and also broadcast the updated SI in this B\1/P. If ihe DL BVVP 

is con_figmed as the only active B\1/P for at least one UE and it does not include CORESET ,vith common search space, gNB provides 
the updated SI in dedicated RRC signaling message. 

UE is configured with one or more active DL B\VPs. If none of the active DL BVlPs is configured ,vith common search space, UE 

receives the updated SI in dedicated RRC signaling in active DL BVv'P. If at least one of the active DL BWPs is configured with 

common search space, UE receives the SJ update indication in broadcast signaling in active DL B\VP and updated Sis in the aclive DL 

Ju,.eutmu Dm:losur-e Fonn - J\/fan::h 2mw (outidenbal ami i'mprn:tary foformahon 4 of28 
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B'NP. ht case of multiple active DL B\VP(s) with common search space, lJE can receive updated SI from DL BWP indicated (e.g. in 
update inclication) by network for SI transmission or UE can receive updated SI from DL B\VP in which it has received update 
indication. 

No 

� 

Yes Broadcast SI update indication in this BWP; 
Broadcast the updated Si (e.g. SIBs/SI messages} in thls BWP; 

TsfheDL B;:;;;, ;onflgu red �s
.
th� ��!y··" --'·· c..;··••. •

. Updated Si and/or SI update indication is not transmitted on 
this BV\/'P DL B\JVP for at least one UE? 

Yes 

Transmit dedicated RRC message including updated Si to UE(s} 

Embodiment 3: 

l<'igure 2A 

UE gNB 

No common search space in 
anv of the configured active

DL 

Transmit dedicated �RC message 
including updated SI to UE in a DL BWP

if this is the oniy active BWP with 
................ c:ommon search s ace. 

Figure 28 

UE 

·----------------

l.Ommon seaicn space 111 at
ieast one configured active 

................ D.l.B.WP.(s.l. 

gNB 

----· 

,·sro,mcas, ·s: updaie H1d1cat:on ·: 
i in Dl. BWP(s) with common 
'·················s.e:ar.ch.;;,o<1.c.e ... 

Broadcast SI Update Indication 

· Rece,ve cipdal:ed srrn acnve DLB\AJP.lrfrase
1 of multiple active DL BWP(sl, receive updated 
· 

Sl from DL B\NP configured for SJ 

transm1ssion or frorn Dl B\.'VP in \.Vhich 

•······· ....... u,o.date.indica\to!lis.ce.ce:iv:e:ct .. 

Figure 2C 
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Figure 3A illustrates the gNB operation for updating SI in a system wherein multiple DL B\VPs are configured on a carrier. The gNB 

performs this operation for each configured DL BWP. Figure 3B and Figure 3C illustrates the signaling flov,c between UE and gNB in 

the proposed method. In this method we propose that for one or more UE(s) which are configured with active DL BWP in vvhich Sl is 

not transmitted, gNB provides the updated SI in dedicated RRC signaling message. The dedicated RRC signaling message is 

transmitted by gNB in UI�'s active DL BWP. \Ve propose to define a RRC signaling message to indude SIB(s) for deliveling SI in a 

dedicated manner. 

In this method, UE is configured with one acfoe DL ffWP. If active DL BWJl is not configured for Si transmission, UE receives the 

updated SI (e.g. one or more SIBs or SI messages) in dedicated RRC signaling in aclhe DL BWP. If active DL B\VP is configured for 

Si transmission, UE receives the updated SI indication bmadcasted (e.g. in paging message) by gNB in active DL ffWP. UE then 

receives the updated Sis broadcasted by gNB in the active DL BWP. 

No 

Ethe DL BWP configured as active DL n,.,,., .... ___ _ 

for at least one UE? 

Yes 

Transrnft dedicated RRC message including updated SI to UE(s) 

UE 

No Si transmission in the 
configured active DL BWP 

No 

Figure 3A 

Broadc3st SI update indication in this BWP; 

Broadcast the updated SI (e.g. SIBsiS! messages) in this BWP; 

Updated SI and/or Si update indication is not transmitted on this 

DL BWP 

gNB 

· Tf·�1nsfnTt ded,c:ciJe�a RRCi,'li:f!;i;!jge� 
including updated SI to UE(s} with 

active DL BWP not configured for Si 
...................... trans. i.s.slon .. 

:figure 3B

Ju,.eutmu Dm:losur-e Fonn - J\/fan::h 2mw (outidenbal ami i'mprn:tary foformahon 

                                     Ex. 1018 
APPLE INC. / Page 11 of 49



Provisional Application 

0203-2117 (YPF201708-0014/US-pro_DMC) 

INVJ<:NTION nISCLOSlJRE li'ORM 

---, 

UE 

....... ............. , 

------------------------------- ------------------------------.. 

SI transmission in active DL 

BWP 
---------------------·-' 

gNB 

Broadcast SI update indication 

in DL BWP for SI transmission 

Broadcast SI Update Indication 

Receive updated SI in active DL BWP _ 

l''igure 3C 

Embodiment 4: 

Figure 4A iUusiratcs the gNB operation for updating SI in a system wherein multiple DL BWPs arc configured on a carrier. The gNB 

perform s tms operation for each configured DL B\VP. Figure 4B and Figure 4C illustrates the signaling flo,.;.; between UE and gl'ffi in 

the proposed method. Tn this method we propose that for one or more UE(s) ·which are configured ·with one or more active DL B W"Ps 

and each of the active DL B\VPs arc not configured for SI transmission, gNB provides the updated SJ in dedicated RRC signaling 

message. The dedicated RRC signaling message is transmitted by gNB in UE's active DL BWP. 'Ne propose to define a RRC signaling 

message to include SIB(s) for delivering SI in a dedicated manner. 

UE is configured with one or more active DL BWPs. lf none of the active DL BWPs is configured for SI transmission, UE receives the 

updated SI in dedicated RRC signaling in active DL BWP. Othern-ise, If at least one of the active DL BWPs is configured for SI 

transmission, UE receives the SI update indication in broadcast signaling in active DL BWP and updated Sls in the active DL BWP 

configured for SI transmission. In case of multiple active DL BWP(s) corrfigured for SI transmission, UE can receive updated Sl from 

DL B\VP indicated (e.g. in update indication) by netvwrk for Sl trnnsmission or UE can receive updated SI from DL BWP in wmch it 

has received update indication. 

No 

DL BWP configured as the only 

Yes 

Transmit dedicated RRC message including updated SI to UE(sl 

No 

l''igure 4A 

Broadcast SI update indication in this BWP; 

Broadcast the updated SI (e.g. SIBs/Si mer,sages) in this BWP; 

Updated SI and/or· Si update indication is not transmitted on this 

OLBWP 
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UE gNB 

No SI transmission in any of 
the configured active DL 

BWP(s} 

Transmit: dedicated RRC message 
including updated SI to UE if none of 

the active DL BV\/Ps of this UE is 
configured for SI transmission 

UE 

Dedicated RRC Message 
. (Ind. updated SI} 

Figure 4B 

gNB 

SI transmission in at ieast 
one active DL BWP(s) 

Broadcast SI update indication 
in DL BWP for SI transmission 

DL BWP. In 
case of multip!e active DL BWP(s), receive 
updated SI from DL BWP configured for SI 

transmission or from DL BWP in which 

Figure 4C 
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Method 2: Dedicated SI update indication followed by SI request/response to acquire updated SI 

Embodiment 1: 

Figure 5A iHustrates the gNB operation for updating ST in a system wherein multiple DL B\VPs are configured on a carrier. The gNB 

performs this operation for each config-ured DL B\VP. Figure 5B and Figure 5C illustrates the signaling flO\v between UE and gNB in 

the proposed method. In this method we propose that for one or more UE(s) which are configured with active DL B\VP vviihout 

common search space, gN'B provides the updated ST indication in dedicated manner. The dedicated SI update indication is transmitted 

by gNB in UE's active DL BWP. A new RRC message can be defined to transmit SI update indication in dedkated manner. 

Aiternatlcy paging message with ST update indicaiion can be transmitted in dedicated manner by transmitting PDCCH for TB canying 

paging message using UE's C-RNTL Alternatley SI update indication can be transmitted in dedicated manner by transmitting PDCCH 

carrying DCI for SI update using UE's C-RNTI. 

In an embodiment, if the DL BvVP includes CORESET Yvith common search space, gNB broadcast SI update indication in this BvVP 

and also broadcast the updated SI in this BvVP. 

In another embodiment. if the DL BvVP is configured as active B\VP for at least one UE and it includes CORESET with connnon 

search space, gNB broadcast SI update indication in this BWP and also broadcast the updated SI in this B\VP. If the DL BvVP is 

configured as active B\VP for at least one LJE and it does not include CORESET with common search space, gNB provides the SI 

update indication in dedicated RRC signaling. 

No 

Yes 

rransm,t dedicated SI update indication in this BWP 

Yes 

Figure 5A 

Broadcast SI update ;nd,cation in this BWP; 

Broadcast the update SI in thls BWP; 

Update Si and/or SI update indication are not transmitted on this 

BWP 

1n this method, UE is configured with one active DL BWP. If active DL B\VI' is not configured with common search space, UE 

receives the SI update indication in dedicaied RRC signaling in active DL BVv'P. UE then triggers On Demand ST procedure to acquire 

the update SI in aciive DL B\VP. O1:henvise if active DL B\VP is configured with common search space, UE receives the SI update 

indication in broadcast signaling in active DL B\v'P. tTE then receives the updated SI in active DL BWP. 

In an embodiment, after receiving the SI update inoicatio� if the active DL BWP includes CORESET ·with common search space, UE 

receives the updated SI in active DL B\J\,'P and UE does not sent SI request. Otherwise OE acquire the SI using on demand SI 

procedure (i.e. UE sends SJ request). In another embodiment, after receiving the SI update indication, if the SI updated was received in 

broadcast signaling, UE receives the updated SI in active DL BWP and UE does not sent SJ request. Othenvise UE acquire the SI using 

on demand SI procedure (i.e. UE sends SI request). In another embodiment, after receiving the SI update indicatio� if the SI updated 

was received in dedicated RRC sign.:1ling, UE receives the updated SI in active DL B\VP and OE does not sent SI request. Othen.vise 

UE acquire the SI using on demand SI procedure (i.e. UE sends Sl request). 
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UE 

No common search space in 

configured active DL BWP 

gNB 

i_ .... - .... - .. -T .. -------------t 

Transmit dedicated SI update 

indication to UE(s) configured with 

active DL BWP \IVith no common 

Ded1<:ated Si Update indication 

procedure to acquire 

updated Si in the active DL 

UE 

Si Request 

Si Response 

}'igure 58 

gNB 

Common ,;earch space in 
active DL BWP 

Bro,3dcast SI upd,3te indication in DL 
BWP with common search space 

Broadcast SI Update indication 

Receive updated SI in active 
Dl.BWP 

F'igure5C 

Embodiment 2: 

Figure 6A illustrates fhe gNB operation fm updating SI in a system wherein multiple DL BWPs are configured on a carrier. The gNB 

performs tltis operation for each configured DL BWP. Figure 6B and Figure 6C illustrates the signaling flcnv be!ween UE and gNB in 

the proposed rnetbod. In ihis meihod vie propose that for one or more UE(s) which are configured with one or more active DL B\1/Ps 

and each of the active DL BWPs are configured without common search space, gNB provides the updated SI indication in dedicate d 

manner, The dedicated SJ updaie indication is 1ransmitted by gNB in UE's active DL BWP, A new RRC message can be defined to 

transmit SI update indication in dedicated marme1. Alternailey paging message with SI update indication can be t ransmitted in 

dedicated manner by transmiiting PDCCH for TB canying paging message using UE's C-RNTL Alternatley SI update indication can 

be transmitted in dedicated manner by trnnsinitting PDCCH canying DCI for SI updaie using UE's C-RNTL 

[n an embodiment, if the DL. BWP includes CORESET with common search space, gNB broadcast SI update indication in this BWl' 

and also broadcast the updated. ST in this BWt>, 
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In another embodiment, if the DL BWP is configured as active B\VP for at least one UE and it includes CORESET with common 

search space, gNB broadcast SI update indication in this BWP and also broadcast the updated SI in this BVv'P. if the DL BWP is 

configured as active B\VP for at least one UE and it does not include CORESET "�ith common search space. gNB provides the Si 

update indication in dedicated RRC signaling. 

In this method, UE is configured with one or more active DL B\VI's. 1f none ofthe active DL B\1/Ps is configured with common search 

space, UE receives the SI update indication in dedicated RRC signaling in active DL B\VP. UE ihen triggers On Demand SI procedure 

to acquire the update Si in active DL B\1/P. Otherwise If at least one of the active DL BWPs is configured with contmon search space. 

UE receives the SI update indication in broadcast signaling in active DL BWP. UE then receives the updated SI in active DL BWP. In 

case of multiple active DL BWP(s) ,vith common search space, UE can receive updated SI from DL BWP indicated (e.g. in update 

indication) by network foI SI transmission or UE can receive updated SI from DL B\1/P in which it has received update indication. 

No 

configured as the only active 
for at !east one UE? 

Yes 

Transmit dedicated SI update indication 1n this BWP to UE(s) 

UE 

[1\lo common se:arch space in 
i any of the configured active i 
i . ....... DLB1WPs.

. 

No 

li'igu,e 6A 

Broadcast SI update indication in this BWP_: 
Broadc;ast the update SI in this B'WP; 

Update Si and/or SI update indication are not transmitted on this 
BWP 

gNB 

Transmit dedicated SI update 
indication to UE in a DL BVVP if this is 

the only active BWP w,th common 

Dedicated SI Update Indication 

· Tr\gger o� demand

procedure to acquire 
updated SI in the active DL 

.................. m1VP . 
SI Request 

SI Response 

:figure 6.8
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UE 

Common search space in at 

!east one active DL BVJPs

gNB 

Broadcast SI update indication in DL 

BWPs with common search space 

Broadcast SI Update Indication 

Receive updated SI in active DL BWP. In case 

multiple active Dl BWP(s), receive updated SI 

from DL BWP configured for SI transmission or 

from DL BWP in which update indication is 

received. 

F'igure 6C 

ln an embodiment, after receiving the SI update indication, if at least one active DL B\VP includes CORESET ·with common search 

space, UE receives the updated SI in active DL BWP and UE does not sent SI request. Otherwise UE acquire the Sl using on demand 

SI procedure (i.e. UE sends Sl request). In another embodiment, after receiving the SI update indication, if the SI updated ,vas received 

in bmadc:asi signaling, UE receives the updated SI in active DL BWP and UE does not sent SI request. Otherwise UE acquire the SI 

using on demand SI prncedure (i.e. UE sends SI request), In another embodiment, after receiviHg the SI update indication, if the SI 

updated was received in dedicated RRC signaling, UE receives ihe updated SI in active DL BWP and lrn does not sent SI request. 

Otherwise UE acquire the SI using on demand SI procedure (i.e. UE sends SI request). 

Embodiment 3: 

Figure 7A illuslrntes the gNB operation for updaling SI in a system ,'\herein multiple DL BV✓Ps are configured on a canier. The gNB 

performs this operation for each configured DL B\VP. figure 7B and Figure 7C illustrates the signaling tlow bet\veen UE and gN"B in 

the proposed method. Tn this method we propose that for one or more UE(s) which are configured with aclive DL BWP in which SI is 

not transmitted, gN"B provides the updaled SI indication in dedicated manner. The dedicated SI update indication is transmitted by gNB 

in UE's active DL BWP. A new RRC message can be defined to transmit SI update indication in dedicated manner. Alternatley paging 

message with SI update indication can be transmitted in dedicated manner by transmitting PDCCH for TB carrying paging message 

using UFs C-RNTI. Alternatley SI update indication can be lransmitted in dedicated m1nner by transmitting PDCCH carrying DCI for 

ST update using UE's C-RNTT. 

In this method, UE is configured with one active DL BvVP. ff aclive DL B\v'P is not configured for SI transmission, UE receives the SI 

update indication in dedicated RRC signaling in active DL B\VP. UE then triggers On Demand SI procedure to acquire 1he update SI in 

active DL BW-P. Otherwise if active DL BWP is configured for SI transmission, UE receives the SI update indication in broadcast 

signaling in active DL BWP. UE then receives the updated Sl in active DL BVVP. 

In an embodiment, after receiving the Sl update indication, if the active DL BWP is configured for SI transmission, UE receives the 

updated SI in active DL BWP and UE does not sent Sl request. Othenvise UE acquire the SI using on demand SI procedure (i.e. OE 

sends SI request). ln another embodiment, after receiving the SI update indication, if the Sl updated was received in broadcast 

signaling, UE receives the updated SJ in active DL B\VP and UE does not sent SI request. Othenvise UE acquire the SI using on 

demand SI procedure (i.e. UE sends SI request). In another embodiment, after receiving the SI update indication, ift.he SI updated ·was 

received in dedicated RRC signaling, UE receives the updated SI in active DL BWP and UE does not sent SI request. Othenvise UE 

acquire the SI using on demand SI procedure (i.e. UE sends SI request). 
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No 

Yes 

Transmit dedicated SI update indication in this BWP 

UE 

No SI transmission in the 
configured active DL BWP 

No 

Broadcast Si update indication in this BWP; 

Broadcast the updated 5! ;n this BWP; 

Updated SI and/or S! update indication are not transmitted on 

this BWP 

li'igure 7A 
' 

' 

gNB 

···· Transrnltdeailated sn1pdate
indication to UE(s} with active DL

[.PNP not configured for SI 

Dedicated SI Update Indication 

Trigger an demand 
procedure to acquire 

updated SI [n the act1ve DL 

UE 

SI transmission in active DL 
BWP 

Receive updated SI in active 
DLBWP 

Figure 7B 

gNB 

Broadcast SI update indication 
in DL B½'P for SI transmission 

li'igu,e 7C 
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Figure 8A illustrates the gNB operation for updating SI in a system wherein multiple DL B\VPs are configured on a carrier. The gNB 

performs this operation for each configured DL B\VP. Figure 8B and Figure 8C iHustiates the signaling flow between UE and gNB in 

the proposed method. In this method vve propose that for one or more UE(s) which are configured with one or more active DL B\VPs 

and each of the active DL BWPs are not configured for SI transmission. gNB provides the updated SI indication in dedicated manner. 

The dedicated SI update indication is transmitted by gNB in UE's active DL BWP. A new RRC message can be defined to transmit SI 

update indication in dedicated manner. Alternatley paging message with SI update indication can be transmitted in dedicated man,_-ier 

by transmitting PDCCH for TB carrying paging message using UE's C-RNTI. A.Jternatley SI update indication can be transmitted in 

dedicated manner by transmitting PDCCH carrying DCI for SI update using UE's C-Ri"'\TTI. 

ln this method, UE is configured with one or more active DL B\VPs. If none of the active DL BWPs is configured for Sl transmission, 

UE receives the SI update indication in dedicated RRC signaling in active DL B\VP. UE then triggers On Demand SI procedure to 

acquire the update SI in active DL BWP. Othenvise. If at least one of the active DL BWPs is configured for Sl transmission. UE 

receives the SI update indication in broadcast signaling in active DL BWP and updated Sis in the active DL B\VP configured for Sl 

transmission. ln case of multiple active DL BWP(s) configured for SI transmission. UE can receive updated Sl from DL B\VP 

indicated (e.g. in update indication) by network for Sl transmission or UE can receive updated SI from DL BWP i,, which it has 

received update indication. 

No 

Yes 

Transmit dedicated SI upd,ite indication in this BWP 

No 

Figure SA 

Broadcast Si update indication in this BWP; 

Broadcast the updated Si in this BWP; 

Updated SI and/or Si update indication are not transmitted on 

this BWP 

In an embodiment. after receiving the SI update indication. if atleast one active DL B\VP is configured for SI transmission, U E receives 

the updated SI in active DL BWP and UE does not sent SI request. Othenvise UE acquire the SI using on demand SJ procedure (i.e. OE 

sends SI request). In another embodiment, after receiving the SI upd.ate indication, if the SI updated was received in broadcast 

signaling, UE receives the updated SJ in active DL B\VP and UE does not sent SI request. Othenvise UE acquire the SI using on 

demand SI procedure (i.e. UE sends SI request). In another embodiment, after receiving the SI update indication. if the SI updated ·was 

received in dedicated RRC signaling, UE receives the updated SI in active DL B\JVP and UE does not sent SI request. Otherwise UE 

acquire the SI using on demand SI procedure (i.e. UE sends SI request). 
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gNB 

-No-sr-tra nsrniss1or1 ina11v-or 
the configured active DL 

----------------------- 8WPlsJ __ _ 

Transmit dedicated SI update 
indication to UE if none of the 

active DL BWPs of this UE is 
confi�urecl for SI transmission 

Dedicated SI Update indication 

Trigger on demand 
procedure to acquire 

updated Si in the active DL 
B\ v'P 

UE 

SI Request 

Si Response 

gNB 

SI transmission in at least Broadcast Si update indication 
one active DL BWP(s) in DL BWP for SI transmission 

Broadcast SI Update Indication ...•• 

Receive updated SI in active DL BWP. In case of 
multiple active DL BWP{s), receive updated SI 
from DL BWP configured for SI transmission. 

i 
Figure 8C 

Method 3: Dedicated SI update indication followed by B\VP Switch procedure initiated hy UE 

Embodiment 1: 

Figure SA iilusirates the gNB operation for updating SI in a system wherein multiple DL BW-Ps are configured on a cauiec The gNB 

pe1fonns this operntion for each configured DL BWP. Figme 9A and Figure 9B illustrates the signaling flow between UE and gNB in 

the proposed method. In this method we propose that for one or more UE(s) which are configured with active DL BWP without 

common search space, gNB provides the updated SI indication in dedicated manner. The dedicated Sl update indication is trnnsmitted 

by gNB in UE's active DL BWP. A new RRC message can be defined to trnnsu1.ii SI update indication in dedicated manner. 

Aliernatley paging message w iih SI updaie indication can be transmitted in dedicated mam1er by transmitting PDCCH for TB carrying 

paging message using UE 's C-RNTI. Altematley SI update indication can be trnnsmiited in dedicated manner by transmitting PDCCH 
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carrying DCI for SI update using UE's C-RNTl. 

In an embodiment, if the DL BWP includes CORESET with common search space, gNB broadcast SI update indication in this B\VP 
and also broadcast the updated SI in this BWT'. 

In anothe1 embodiment, if the DL BWP is configured as active BVVP fm at least one UE and ii includes CORESET with corrunon 
seaich space, gNB broadcast SI update indicatioH in !his BWP and also broadcast !he updated SI in this BW:P. if the DL B\VP is
configured as active B\VP fo[ at least one UE and it does not include CORESET vvith cmnmon search space, gNB provides the SI 
update indication in dedicated RRC signaling. 

In this method, UE is configmed with one active DL B\VP. If active DL BWP is not configured ,vith common search space, lJE 
receives the SI update indication in dedicated RRC signaling in ac1ive DL BWP. iJE then tdggers BWP switch procedure to switch to 
B\VT' with common search space. UE then receives the updated SI in active DL BV·lP. Otherwise if active DL BVV}� is configured with 
common search space. UE receives the SI update indication in broadcast signaling in ac,ive DL BWP. UE then receives the updated SI 
i:n active DL B WP 

UE l 

:-----------------------------"·----------------------------, 

! No common search space in I
· configured active Dl B\NP

TTTTTTS,TSTTTTT<TTT 

gNB I 

·r ransmlf aeafcatedsi u pi::fate·· 
indication to UE(s) configured
with active Dl BWP with no

......... common s�arch space .. 
Dedicated SI Update Indication 

,�-���������������--, 

········yrigger·s"'
.,
.iPsv,ifrh·········1

procedure to switch to BWP •
with common search space

BWP Switch Request 

BWP Switch Response 

Receive updated SI in active 
DLBWP 

}'igure 9A 

In an embodiment, after receiving the SI update indication, if the active DL. B\VP is configured with common search space, UE 

receives the updated SI in active DL BWP and UE does not trigger BWP s,vitch procedure. Otherwise UE trigger BWP switch 

procedure. In another embodiment, after receiving the SI update indication, if the SI updated was received in broadcast signaling, UE 

receives the updated SI in active DL BWP and UE does not trigger B\VP s,vitch procedure. Othenvise UE trigger BWP switch 

procedure. In another embodiment, after receiving the SI update indication, if the SI updated was received in dedicated RRC signaling, 

UE does not trigger B \VP switch procedme. Othenvise UE trigger BWP switch procedure. 
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UE 

Common search space in 

active DL BWP 

Broadcast SI Update indication 

Receive updated SI in active 

DLBWP 

figure 9B 

gNB 

Figure 6A illustrates the gNB operation for updating SI in a system wherein multiple DL B\VPs are configured on a carrier. The gNB 

performs this operation for each configured DL BWP. Figure lOA and Figure lOB illustrates the signaling flmv between UE and gNB 

in the proposed method. In this method we propose that for one or more UE(s) which are configured with one or more active DL BWPs 

and each of the active DL B V✓Ps are configured 'Without common search space. gNB provides the updated Sl indication in dedicated 

mam1er. The dedicated SI update indication is transmitted by gNB in UE's active DL BWP. A new RRC message can be defined to 

transmit Sl update indication in dedicated mamter. Alternatley paging message "�ith SI update indication can be transmitted in 

dedicated 1rumner by transi:nitting P DCCH for TB carrying paging message using UE's C-RNTl. Alternatley SI update indication can 

be transmitted in dedicated mam1er by transmitting PDCCH carrying DCI for Sl update using UE' s C-fu".J'fl. 

In an embodimem, if the DL BWP indudes CO RESET with common search space. gN:B broadcast SI update indication in this BWP 

and also bmadcast the updated SI in this BWP. 

In another embodiment, if the DL B'WP is configured as active B\VP for at least one UE and it includes CO RESET 'With coirtmon 

search space, gNB broadcast SI update indication in this BWP and also broadcast the updated Sl in this BW:P. if the DL BWP is

configmed as active B\VP for at least one UE and it does not include CORESET with common search space, gNB provides the SI 

update indication in dedicated RRC signaling. 

In this method, UE is configured with one or Inore active DL. BWPs. if none of the active DL B\VPs is configured with common search 

space, UE receives the SI update indication in dedicated RRC signaling in active DL BWP. UE then triggers B\VP switch procedure to 

swilch to BVv'P with common search space. UE then receives the updated SI in active DL B\VP. Otherwise if at least one of the active 

DL BW"Ps is configured with common search space, UE receives the SI u.pdale indication in broadcast signaling in active DL B\VP. 

UE then receives the updated SI in active DL BVv'P. In case of multiple active DL B\VP(s) with common search space, UE can receive 

updated SI from DL B\VP indicated (e.g. in update indication) by network for SI transmission or UE can receive updated SI from DL 

B\VP in which it has received update indication, 

In an embodiment, after receiving the SI update indication, if aileast one active DL BW"P is configured with common search space, UE 

receives the updated SI in active DL BWP and UE does not trigger BWP switch procedure. Otherwise UE trigger BWP svvitch 

procedure. In another embodiment, after receiving the SI update indication. if the Sl updated was received in broadcast signaling, UE 

receives the updated SI in active DL BWP and UE does not trigger BVVP swi,clt procedure. Othetwise UE trigger BWP switch 

procedure. In another embodiment, after receiving the SI update indication, if the SI updated was received in dedicated RRC signaling, 

lfE does not trigger B \VP switch procedure. Otherwise UE trigger B\VP switch procedure. 
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UE gNB 

' . ........ ··1 · 

·No common search space ;n 
any of the configured active ! 
. ............. . otlwe 

· trar.srnff ·aE:arc:i:itea s1 ·u pcfatE:·· 
indication to UE in DL BWP if

this is the only configured 
active DL BWP for the UE 

TT<TSTTSTSTSTTTSTTTTSTTSTSTSTT.TTTTS<TTSTSTST,TTTTTS<TT 

Dedicated SI Update Indication 

•.............................. �······ ................... , Trigger BWP switch i 
procedure to switch to BWP i 
with common search space 

BWP Switch Request 

BWP Switch Response 

Receive updated SI in active 
DLBWP 

UE 

' '· 

gNB 

Common search space in 
at!east one active DL BWP 

··sroadcastsr·update·ir1dicauor1··1
i in DL BWP with common
! ................... ;;:.ei3.1:i::.b;;:p13.1:E!. .. .

Receive updated Si in active DL BWP. in case 
of multiple active DL BWP(s), receive 

updated SI from DL BWP configured for SI 
transmission or from DL BWP in which 

indication is received. 

Figure 10B 

Embodiment 3: 

Figure 7 A illustrates fhe gNB operation fm updating SI in a system wherein multiple DL BWPs are configured on a carrier. The gNB 
performs tltis operation for each configured DL BWP. Figure l lA and Figure 1 lB iHustrntes the signaling flow between UE and gNB 
in the proposed method. In this method we propose that for one or more UE(s) which are conf1gmed witb active DL BW:P in which SI 
is not transmitted, gNB provides the updated SJ iudication in dedicated manner. The dedicated SI update indication is irnnsmitted by 
gNB in UE's active DL BWP. A new RRC message can be defined to transmit SI update indication in dedicated mam1er. Alternatley 
paging message with SJ update indication can be transmitted in dedicated manner by transmitting PDCCH for TB carrying pagiug 
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message using UE's C-RNTl. Alternatiey SI update indication can be transmitted in dedicated maimer by transrnitting PDCCH 

carrying DCI for SI update using UE's C-RNTl. 

In this method, UE is configured with one active DL BWP. lf active DL B\VP is not configured for SI transmission. UE receives the Si 

update indication in dedicated R.RC signaling in active DL BWP. UE then triggers BWP switch procedure to svvitch to BWP with 

common search space. UE then receives the updated Si in active DL BW-P. Otherwise if active DL BWI-' is ccmfigmed for SI

transmission. UE receives the SI update indicaiion in broadcast signaling in active DL BWP. UE then receives the updated SI in active 

DL B\VT'. 

UE 

No SI transmission in active 

DLBWP 

procedure to switch to BWP 

1 .......... :��··········I 
- Transmifdedka1:ea srupdafo

indication to UE(s) with active DL

BWP not configured for Si 

... _ ........ .... trn_n_s117_i;;;;i9n 

BWP Switch Request 

Receive updated SI in active 

DLBWP 

figure UA 

In an embodiment, after receiving the SI update indicatjon, if active DL B\VP is c01tlit,11rred for SJ transmission. OE receives the 

updated SI in active DL B'WP and UE does not trigger BWP switch procedure. Otherwise UE trigger B\VP switch procedure. In 

another embodiment. after receiving the SI update indication. if the SI updated was received in broadcast signaling, UE recejves the 

updated SI in active DL B\VP and UE does not trigger B\VP switch procedure. Otherwise UE trigger B\VP switch procedure. In 

another embodiment, after receiving the SI update indicabon, if the SI updated was received in dedicated RRC signaling, UE does not 

trigger BWP s;vitch procedure. Othern�ise UE trigger B\VP switch procedure. 
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UE 

SI transmission in active DL 

BWP 

gNB 

Broadcast SI update indication in DL 

BWP for SI transmission 

Broadcast SI Update Indication 

Receive updated SI in active 

DlBWP 

Figure 8A illustrates the gNB operation for updating SI in a system wherein multiple DL BWPs are configured on a carrier. The gNB 

performs tllis operation for each configured DL B\¾'P. Figure 12A and Figure 12B illustrates the signaling flow between UE and g�"B 

in the proposed method. In this method we propose that for one or more UE(s) which are configured with one or more active DL BWPs 

and each of the active DL B\VPs are not configured for SI transmission, grrn provides the updated SJ indication in dedicated manner. 

The dedicated Sl update indication is transmitted by gNB in UE's active DL B\VP. A new RRC message can be defined to transmit SI 

update indication in dedicated maimer. Alternatley paging message ,vith SI update indication can be transmitted in dedicated mam1er 

by transmitting PDCCH for TB carrying paging message using UE's C-RNTL i\ltematley SI update indication ecm be transmitted in 

dedicated nmnner by transmitting PDCCH carrying DCI for SI update using UE's C-RNTI. 

In this method, UE is configured with one or more active DL BWPs. ff none of the active DL B\VPs is configured for SI transmission, 

UE receives the SI update indication in dedicated RRC sigroling in active DL BWP. UE then triggers BWP switch procedure to s,vitch 

to B\VP with common search space. UE then receives the updated SI in active DL BWP. Otherwise, lf at least one of the active DL 

BWPs is configured for Sl transmission, UE receives the SI update indication in broadcast signaling in active DL B WP and updated 

Sls in the active DL BWP configured for SI transmission. In case of multiple active DL B\VP(s} configured for SI transmission, UE 

can receive updated SI from DL B\VP indicated (e.g. in update indication) by network for Sl transmission or UE car1 receive updated 

Sl from DL B WP in which it has received update indication. 

In an embodiment, after receiving Ute SI update indication, if at least one active DL BWP is configured for Si transmission, UE 

receives the updated SI in active DL BWP and UE does not trigger BVVP svVi,clt procedure. Othetwise UE trigger BWP switch 

prncedure. In another embodiment, after receiving the SI update indication, if the Si updated ,vas received in broadcast signaling, UE 

receives the updated SI in active DL BWP and UE does not trigger BVVP svVi,clt procedure. Othetwise UE trigger BWP switch 

prncedure. In another embodiment, after receiving the SI update indication, if the SI updated ,vas received in dedicated RRC sig11aiing, 

UE does not trigger B WP switch procedure. Otherwise UE trigger B WI-' sv,itch prncedure. 
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UE 
I 

No SI transmission in active 
DLBWP 

gNB 

·· ····· lrinsmifaearc\:ifei:l sr upi:lare

indication to UE ii' none of the active 
DL BWPs of this UE ls configured for 

Si 
Dedicated Si Update indication 

·········tdggei·BWP{;wffd1········1 
procedure to switch to B\NP j 

.... '-'!'.t:i � .r�.S..i. _i 5.. t_r;, r:i. s. rr1 i1t.E!(j ...... : 
BWP Switch Request 

BWP Switch Response 

Receive updated SI in active 
DLBWP 

UE 
: :
: _____________________________ : 

:figure 12A 

gNB 

SI transmiss1on in at ieast 
one active DL BWP(s) 

Broadcast SI update indication in DL 
BWP for Si transmission 

Receive updated SI in active DL BWP. In 
case of multiple active DL BWP(s), receive 
updated S! from DL BWP configured for SI 

transn1ission or from DL BWP in which 
............... llPf!§t.t=.iJ'.lf!.i(:<>t.rp11 .. i.S._f�!:�iYE:8, ... 

Figure 12B 

ln an embodimenU, 2, 3 and 4 of method 3 explained above, instead of initiating B\VP switching procedure after receiving the SI 

update indication, UE may autonomously switch to B\VP configured for SI 1rnnsmission for a predefined period (i.e. the period in 

which UE acquires the updated SI. For e.g. if SI update indication is received in modification period N, updated SI is received in 

modification peiiod N+ 1). The predefined period can be indicated in SI update indication. BVVP for SI transmission can be indicated in 

SI update indication or it can be configured to lJE in RRC signaling or it can be indicated in minimum system information. 

Method 4: BWP Switch procedure initiated by NW foHm,,ed by updated SI delivery 

Ju,.eutmu Dm:losur-e For-m - J\/fan::h 2mw (outidenbal ami i'mprn:tary fofonm1.hon 

                                     Ex. 1018 
APPLE INC. / Page 26 of 49



Provisional Application 

0203-2117 (YPF201708-0014/US-pro_DMC) 

INVJ<:NTION nISCLOSlJRE li'ORM 

Embodiment 1: 

Figure 13A illustrates the gNB operation for updating SI in a system wherein multiple DL BWPs are configured on a carrier. The gNB 

performs this operation for each configured DL B\VP. Figure 13B and Figure 13C illustrates the signaling flow behveen UE and gNB 

in the proposed method. ln this method we propose that for one or more UE(s) ,vhich are configured with active DL BWP without 

conm1on search space, gNB triggern the BVVP switch or update procedure to svvitch to BVv'P with common search space or update 

configuration of current BVv'P to include common search space. UE then receives the SI update indication in broadcast signaling in 

active DL B\VP. UE then receives the updated SI in active DL BWP. In an embodiment, SI update indication can be included (e.g. in 

BWP switch request) in B\VP switch procedure. After B\\-'P switching UE receives the updated SI in active DL BWP. 

In an embodiment, if the DL BWP includes CORESET with common search space, g:NB broadcast SI update indication in this BVv'P 

and also broadcast the updated Sl in this B \VP. 

ln another embodiment, if the DL BvVP is configured as active BWP for at least one UE and it includes CORESET with common 

search space, gNB broadcast SI update indication in this B\VP and also broadcast the updated SI in this BWP. If the DL BWP is 

configured as active BWP for at least one UE and it does not include CORESET \Yith common search space, gNB triggers the Bv\lP 

switch or update procedure to switch to BWP with common search space or update configuration of current BWP to include comm.on 

search space. 

No 

i �------X--�---
.--- ------·-···-· No 

<:::;:.-::::�Ji}i�-i�� configured as active BWP for at lea
_
s�_.

i:�-Q�I.:�::.��;.:.»0 
-.. ______ ., __ ___ 

-... _.., -------. .,-,..,.-.-.- ,-··-•"··•:-···-•-·.·�· 

Yes 

figure 13A 

Updated SI and/or SI update indication are not transmitted on 
thls BWP 
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UE 

No cornrnon search space in 
configured active DL B•NP 

Trigger BWP switch procedure to 
switch to BWP v,1ith common search 
space, for the UEs configured with 

active Dl B\NP with no cornrnon 
search 

r•··'· ······ ····.·.·.·.··.·.··.·.·.·.·.·.·.--.·.·.·.--.·.··.·.·.·.·' 

BP Switch Procedure 

Broadcast SI Update Indication 

Receive updated 5! in active 
DLBWP 

UE 

Common search space in 
configured active DL BWP 

Figure 13.R 

gNB 

Broadcast 51 update md1cat1on 
in DL BWP with common 

•...... ........... $1=.clr!:h 5.pp.C� 

Broadcast SI Update Indication 
�. -------· · ··-·--·-··-·· ·-_· ... ·._.--... ·._ ·.·-_· ... ·._·.-_ ... ·._·.·--·--·������� 

F
··········-· -·-··-·--·--·-·--·-·--·--·--·-·, 
updated Si in active 

DL BWP 
·······························

1
······························· 

Fig;ure 13C 

Figure 14A illustrates the gN-B operation for updating Sl in a sy stem wherein multiple DL B WI.,s are configured on a carrier. The gNB 
pe1fonns tkis operntjon for each configured DL B\1/P. Figure l 4B and Figure l4C tllustrates the signaling now beiween UE and gNB 
in the proposed method. In this method we propose tbat for one or more UE(s) which are configured with one or more active DL BWPs 
and eacb of the acfrve DL BWPs are con:figmed without common search space, gN:B triggers the BWP switch or update procedure to
swilch to BW-P with common search space or updaJe configuration of current BVlP to include common search space. GNB then 
broadcast SI update indication and updated SI. UE then receives the SI update indication in broadcast signaling in active DL B\VP. UE 
then receives the updated SI in active DL B\VP. Jn case of mulJiple active DL BVVP(s) with common search space, UE can receive 
updated SI from DL B\VP indicated (e.g. in update indication) by network for SI transmission or UE can receive updated SI from DL 
B\VP in which it has received update indication. 

In an embodiment, SI update indication can be included (e.g. in B\VP switch request) in BW--P switch procedure. After BVVP switching 
UE receives the updated SI in active DL B\.VP. 
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,,--------,--.-�"w the DL Bandwidt� ;�r�(BWP) i;1�ludes 
-<:ORESET with common search spac�L- __ -- - - - · · 

No 

Yes 

---- - ----- - -».'-: 
Broadcast SI update indication in this BWP; 

Broadcast the update SI in this BVVP; 

Updated SI and/or SI update indication are not transrnitted on 
this BWP 

Yes 

! Trigger BWP switch/update procedure to switch to BWP with common !
! search space or update configuration of current BV\/P to include common! 
[ _ _____________ _ ________ ____ SE!<i,��space · 

:figure 14A

In an embodiment, if the DL BWP includes CORESET with common search space, gN:B broadcast SI update indication in this B\VP 
and also broadcasi the updated SI in this B\.'lP_ 

In another embodiment_ if the DL BVVP is configured as ihe only active B\.VP for at least one UE and it includes CORESET with 
common search space, gNB broadcast SI update indication in this BWP and also broadcast the updated SI in this BW-P_ Jfthe DL B\VP 
is configured as the only active B\VP for at least one UE and it docs not include CORESET ,vitl1 conm1on search space, gNB tiiggers 
ihe B\VP swiich or update procedure to s,vitch to BW-P with common search space or update configuration of current B'WP to include 
common search space. 

gNB 

['No common search space 1n 
• any of the configured active l
�����L W�����'

Trigger BWP switch procedure to 
switch to B\f\/P with common search 

space, for the UEs configured with al! 
active DL BWPs with no common 

Receive updated Si in active DL BWP. In case of 
muitiple active DL BWP(s}, receive updated SI 

from DL BWP configured for SI transmission or 
from DL BWP in which update indication is 

received_ 

Figure 14H 
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UE 
i - -

:
- -- _! 

gNB 

l ... - .. - ....... 
1 
.... - .. - .... ---l 

•--com mon·seafch space 1n·a1:··,

i least one configured active 
•········--------------PLJtWP-

- BrOadi:asTSI Updafeihtlkafojji 1
• in DL BWP ,Nith common
.. -----------------.--s��n:hspi3-c�-

Broadcast SI Update Indication 

Receive updated SI in active DL BWP. in case of 
multiple active DL BWP(s), receive updated SI from 
DL BWP configured for SI transmission or from DL 

BWP in which indication is received. 

Figure 14C 

Figure I 5A illustrates the gNB operation for updating SI in a system wherein multiple: DL B\VPs are configured on a carrier. The gNB 
performs this operation for each config-m·ed DL BWP. Figure 15B and Figure I 5C illustrates the sig1mling flow between UE and gN?; 
in the proposed method. In this method ,ve propose that for one or more UE(s) which are configured with active DL BW--P in which SI 
is not transmitted, gNB triggers the B\VP svritch or update procedure to switch to B\VP with common search space or update 
configuration of current BWP to include common search space. GNB then broadcast SI update indication and updated SI. UE then 
receives the SI update indication in broadcast signaling in active DL BVv'P. UE then receives the updated SI in active DL B\.VP. 

In an embodiment, SI update indication can he included (e.g. in B\VP switch request) in BWP switch procedure. After BWP switching 
UE receives the updated SI in active DL BWP. 

No 

Yes 

Bmadcast SI update indication in this BWP; 

Broadcast the update SI in this B\'\iP; 

Updated SI and/or SI update indication are not transmitted on 

this BWP 

Trigger BWP switch procedure to switch to B'NP where S! is transmitted 

Figure 15A 
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UE 

No SI transmission in active 
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Receive updated SI in active 

DLBWP 

I 
UE 

Si transmission in active DL 

BWP 

gNB 

Trigger BWP switch procedure to 

switch to BWP where SI is 

transmitted, for the UEs configured 

with active DL BWP with na SI 

transmission 

Figure 15R 

gNB 

Broadcast SI update indication 

in BWP where Si is transmitted 

Broadcast SI Update Indication 
. .

Receive updated SI  in  active 

DL B\lVP 

i 

Figure 15C 

. . . .

Figure i6A illustrates the gNB operation for updating SI in a system wherein multiple DL B\1/Ps are configured on a carrier. The gNB 

performs this operation for each configured DL BWI-'. Figure 1613 and Figure i6C illustrates the signaling flow between UE and gNB 

in the proposed meihod. Tn this method we propose that for one or more UE(s) which are configured with one or more acfrve DL BvVPs 

and each of the active DL B\v'Ps are not configured for SI transmission, gN"B iriggers the BVV'P switch or update procedure to swiich to 

BWP with common search space or update configuration of current BWP to include common search space. GNB then hroadcasi SI 

update indication and updated SL UE then receives ihe updated ST in active DL BvVP. In case of multiple active DL BvVP(s) with 

common search space, UE can receive updated SJ from DL B\VP indicated (e.g. in update indication) by network for SI transmission or 

UE can receive updated SJ from DL B\VP in which it has received update indication. 

1n an embodiment, SI update indication can he included (e.g. in B\VP swiich request) in BWP switch procedure. Af1er BWP switching 

UE receives the updated SI in active DL BWP. 
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BWP Switch Procedure 
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◄--- ------------------------------------------------------------

Receive updated SI in active 
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.Figure 16:B 
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11 

Postal Code 
11 

I Countryi I IKR

Inventor � I Remove I 
Legal Name 

Prefix Given Name Middle Name Family Name Suffix 

I El !='eng I tcuE I El 
Residence Information (Select One) US Residency @ Non US Residency Active US Military Service 

City �uwon-si IICountry of Residence i l�R I 

Mailing Address of Inventor: 

Address 1 No. 3008-1101, 134, Beopjo-ro, Yeongtong-gu 
Address 2 
City I f3uwon-si, Gyeonggi-do I State/Province 

11 

Postal Code 11 I Countryi I IKR
All Inventors Must Be Listed - Additional Inventor Information blocks may be 
generated within this form by selecting the Add button. I Add I 

Correspondence Information: 

EFSWeb2.2.12 

                                     Ex. 1018 
APPLE INC. / Page 34 of 49



PTO/AIN14 (11-15) 
Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 0203-2117 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention SYSTEM AND METHOD OF SI TRANSMISSION AND RECEPTION ON A CARRIER SUPPORTING 
MULTIPLE BANDWIDTH PARTS 

Enter either Customer Number or complete the Correspondence Information section below. 

For further information see 37 CFR 1.33(a). 

D An Address is being provided for the correspondence Information of this application. 

Customer Number 38103 

Email Address usdocketing@jeffersonip.com I I Add Email I I Remove Email I 

Application Information: 

Title of the Invention :>Te> I t:M ANU IvIcl HUU vr c,I I ..... I IC>C>IV,. ANU Kt:L;t:t-' I ,v,. v,. A -· .... • tiUt"t"VI"\ I 11.-,, 

I/IUL TIPLE BANDWIDTH PARTS 
Attorney Docket Number b203-2111 I Small Entity Status Claimed □

Application Type Provisional 

Subject Matter Utility 

Total Number of Drawing Sheets (if any) 11 I Suggested Figure for Publication (if any) 11 

Filing By Reference: 

Only complete this section when filing an application by reference under 35 U.S.C. 111 (c) and 37 CFR 1.57(a). Do not complete this section if 
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be 

provided in the appropriate section(s) below (i.e., "Domestic Benefit/National Stage Information" and "Foreign Priority Information"). 

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this 
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a). 

Application number of the previously Filing date ( YYYY -MM-DD) Intellectual Property Authority or Country 
filed application 

I 

Publication Information: 

□

□ 

Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. I hereby request that the attached application not be published under 
35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the 
subject of an application filed in another country, or under a multilateral international agreement, that requires 
publication at eighteen months after filing. 

Representative Information: 

� 

� 

,_ 

Representative information should be provided for all practitioners having a power of attorney in the application. Providing 
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32). 
Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer 
Number will be used for the Representative Information during processing. 

Please Select One: • Customer Number I US Patent Practitioner 10 Limited Recognition (37 CFR 11.9) 

Customer Number �8103
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PTO/AIN14 (11-15) 

Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 0203-2117 
Application Data Sheet 37 CFR 1.76 

Applicat ion Number 

T itle of Invention SYSTEM AND METHOD OF SI TRANSMISSION AND RECEPTION ON A CARRIER SUPPORTING 
MULTIPLE BANDWIDTH PARTS 

Domestic Benefit/National Stage Information: 
Th is sect ion allows for the applicant to e ither cla im benef it under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or ind icate 
Nat ional Stage entry from a PCT appl icat ion. Prov id ing benefit cla im informat ion in the Appl icat ion Data Sheet const itutes 
the specific reference requ ired by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78. 
When referring to the current appl icat ion, please leave the "Appl ication Number" f ield blank. 

Prior Appl icat ion Status I I· I Remove I 
F iling or 371 (c) Date 

Appl ication Number Cont inuity Type Prior Appl icat ion Number (YYYY-MM-DD) 

I I I· I 
Add it ional Domest ic Benef it/Nat ional Stage Data may be generated w ithin th is form I Add I by select ing the Add button. 

Foreign Priority Information: 

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet 
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55. When priority is claimed to a foreign application 
that is eligible for retrieval under the priority document exchange program (Poxi the information will be used by the Office to 
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the POX program, applicant bears the ultimate 
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual 
property office, or a certified copy of the foreign priority application is filed, within the lime period specified in 37 CFR 1.55(g)(1 ). 

I Remove I 
Appl ication Number Countryi Fil ing Date (YYYY-MM-DD) Access Codei (if applicable) 

I I I 
Add it ional Foreign Pr ior ity Data may be generated with in this form by select ing the 
Add button. I Add I 

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition 

Applications 

Th is appl ication (1) cla ims pr iority to or the benef it of an appl icat ion filed before March 16, 2013 and (2) also 
contains, or conta ined at any t ime, a cla im to a claimed invent ion that has an effect ive f il ing date on or after March 

□ 16,2013.
NOTE: By prov id ing this statement under 37 CFR 1.55 or 1.78, th is application, with a f il ing date on or after March
16, 2013, will be examined under the f irst inventor to f ile prov isions of the AIA.
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PTO/AIN14 (11-15) 

Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

0203-2117 Attorney Docket Number 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
SYSTEM AND METHOD OF SI TRANSMISSION AND RECEPTION ON A CARRIER SUPPORTING 
MULTIPLE BANDWIDTH PARTS 

Authorization or Opt-Out of Authorization to Permit Access: 

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written 

authority to permit a participating foreign intellectual property (IP) office access to the instant application-as-filed (see 

paragraph A in subsection 1 below) and the European Patent Office (EPO) access to any search results from the instant 

application (see paragraph Bin subsection 1 below). 

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the 

authorization by checking the corresponding box A or B or both in subsection 2 below. 

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an 

application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind 

authorization for access by a foreign IP office(s). Instead, Form PTO /SB/39 or PTO /SB/69 must be used as appropriate. 

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDXl - Unless box A in subsection 2 (opt-out of authorization) is checked, the

undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent Office

(JPO), the Korean Intellectual Property Office (KIPO), the State Intellectual Property Office of the People's Republic of

China (SIPO), the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office

participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign

application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed

and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the

instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1 ).

B. Search Results from U.S. Application to EPO - Unless box Bin subsection 2 (opt-out of authorization) is checked,

the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search

results from the instant patent application when a European patent application claiming priority to the instant patent

application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO's Rule 141(1) EPC (European Patent Convention) requires applicants to submit a 

copy of search results from the instant application without delay in a European patent application that claims priority to 

the instant application. 

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant

D application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with 

any documents and information identified in subsection 1A above. 

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent

D application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant 

application. 

NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the 

application in accordance with 37 CFR 1.14. 

EFS Web 2.2.12 

                                     Ex. 1018 
APPLE INC. / Page 37 of 49



PTO/AIN14 (11-15) 

Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 0203-2117 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention SYSTEM AND METHOD OF SI TRANSMISSION AND RECEPTION ON A CARRIER SUPPORTING 
MULTIPLE BANDWIDTH PARTS 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Tille 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 11 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 
• Assignee

I 
Legal Representative under 35 U.S.C. 117 

I 
Joint Inventor

Person to whom the inventor is obligated to assign. I Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

1�1 

Name of the Deceased or Legally Incapacitated Inventor: I 

If the Applicant is an Organization check here. � 

Organization Name I �amsung Electronics Co., Ltd.

Mailing Address Information For Applicant: 

Address 1 129, Samsung-re, Yeongtong-gu 

Address 2 

City Suwon-si, Gyeonggi-do State/Province 

Country I l<R Postal Code 16677 

Phone Number Fax Number 

Email Address 

Additional Applicant Data may be generated within this form by selecting the Add button. I Add I 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 
37 of CFR to have an assignment recorded by the Office. 

EFS Web 2.2.12 

                                     Ex. 1018 
APPLE INC. / Page 38 of 49



PTO/AIN14 (11-15) 

Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 0203-2117 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention SYSTEM AND METHOD OF SI TRANSMISSION AND RECEPTION ON A CARRIER SUPPORTING 
MULTIPLE BANDWIDTH PARTS 

Assignee 11 
Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication. An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. □ 

Prefix Given Name Middle Name Family Name Suffix 

I B I I I I B 
Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City 11 State/Province 

Countryi 11 Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
selecting the Add button. I Add I 

Signature: Remove 

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b ). However, if this Application 
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in 
subsection 2 of the "Authorization or Opt-Out of Authorization to Permit Access" section, then this form must 
also be signed in accordance with 37 CFR 1.14(c). 

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic 
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a 
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given 
power of attorney (e.g., see US PTO Form PTO/AIA/81) on behalf of all joint inventor-applicants. 

See 37 CFR 1.4(d) for the manner of making signatures and certifications. 

Signature liGregory L. CLINTON/ Date (YYYY-MM-DD) 12017-08-10 

First Name pregory I Last Name I Flinton Registration Number �9134 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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PTO/AIN14 (11-15) 

Approved for use through 04/30/2017. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Attorney Docket Number 0203-2117 
Application Data Sheet 37 CFR 1.76 

Application Number 

Title of Invention 
SYSTEM AND METHOD OF SI TRANSMISSION AND RECEPTION ON A CARRIER SUPPORTING 
MULTIPLE BANDWIDTH PARTS 

This collection of information is required by 37 CFR 1. 76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to a patent 

application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection of this information 

is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 

Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested information, the U.S. 

Patent and Trademark Office may not be able to process and/or examine your submission, which may result in termination of proceedings or abandonment of 

the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) and the Privacy 

Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of 

Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or administrative 

tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3 A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an individual, to whom 

the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in order to perform 

a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 

552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, as a routine use,

to the International Bureau of the World Intellectual Property Organization, pursuant to the PatentCooperationTreaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security review (35 U.S.C. 181) 

and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, during an

inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records management practices and 

programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of 

records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about 

individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant to 35 U.S.C.

122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1. 14, as a routine use,

to the public if the record was filed in an application which became abandoned or in which the proceedings were terminated and which application is

referenced by either a published application, an application open to public inspections or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the USPTO becomes 

aware of a violation or potential violation of law or regulation. 

EFSWeb2.2.12 

                                     Ex. 1018 
APPLE INC. / Page 41 of 49



Electronic Patent Application Fee Transmittal 

Application Number: 

Filing Date: 

Title of Invention: 
SYSTEM AND METHOD OF SI TRANSMISSION AND RECEPTION ON A CARRIER 
SUPPORTING MULTIPLE BANDWIDTH PARTS 

First Named Inventor/Applicant Name: Anil AGIWAL 

Filer: Gregory Laurence Clinton/Jung Park 

Attorney Docket Number: 0203-2117 

Filed as Large Entity 

Filing Fees for Provisional 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

PROVISIONAL APPLICATION FILING 1005 1 260 260 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USO($) 260 
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Electronic Acknowledgement Receipt 

EFSID: 30041244 

Application Number: 62543581 

International Application Number: 

Confirmation Number: 9333 

Title of Invention: 
SYSTEM AND METHOD OF SI TRANSMISSION AND RECEPTION ON A CARRIER 
SUPPORTING MULTIPLE BANDWIDTH PARTS 

First Named Inventor/Applicant Name: Anil AGIWAL 

Customer Number: 68103 

Filer: Gregory Laurence Clinton/Jung Park 

Filer Authorized By: Gregory Laurence Clinton 

Attorney Docket Number: 0203-2117 

Receipt Date: 1 0-AUG-2017 

Filing Date: 

Time Stamp: 15:15:17 

Application Type: Provisional 

Payment information: 

Submitted with Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $260 

RAM confirmation Number 081117INTEFSW15154600 

Deposit Account 504100 

Authorized User JUNG HYUN PARK 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees)                                      Ex. 1018 
APPLE INC. / Page 44 of 49



37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes}/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

2071668 

1 Provisional Cover Sheet (SBl 6) 
0203-2117ProvisionaIApplicati 

no 3 
onTransmittalAsFiled.pdf 

84f13feafcc140c25af4ea05Sae53a5d0bb 18 

f6a 

Warnings: 

Information: 

2761861 

2 
0203-2117ProvisionaIApplicati 

yes 30 
onAsFiled.pdf 

fb2bba5f2cf5b630971 Sd1 0139d26bc7b02 

ca62 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Power of Attorney 29 30 

Specification 1 28 

Warnings: 

Information: 

1823188 

3 Application Data Sheet 
0203-2117ApplicationDataShe 

no 8 
etAsFiled.pdf 

a5a80705469c1 dd41911 0a90Sbb917c70b 

004ca8 

Warnings: 

Information: 

29936 

4 Fee Worksheet (SB06) fee-info.pdf no 2 
4f8d87e8d20858ca01965512dab173fc2d5 

92c36 

Warnings: 

Information: 

Total Files Size (in bytes) 6686653 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT /DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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Doc Code: TR.PROV

Document Description: Provisional Cover Sheet (SB16) 
PTO/SBJ16 (11-08) 

Approved to..-use through 01/31/2014 0MB 0651-0032 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

Provisional Application for Patent Cover Sheet 

This is a request for filing a PROVISIONAL APPLICATION FOR PATENT under 37 CFR 1.53(c) 

lnventor(s) 

Inventor 1 I Remove I 

Given Name Middle Name Family Name City State Country i 

fnil I EGIWAL I Fuwon-si II I ER

Inventor 2 I Remove I 

Given Name Middle Name Family Name City State Country i 

feng I fuE I Fuwon-si II I ER

All Inventors Must Be Listed -Additional Inventor Information blocks may be 
I Add I generated within this form by selecting the Add button. 

Title of Invention 

Attorney Docket Number (if applicable) 

Correspondence Address 

Direct all correspondence to (select one): 

�-
r,;::, 1 L1v1 l"\NU 1v1L 1 ,,uu ur- ::SI 1 .... /\1,.., /-\NU 1--it 

ARRI ER SUPPORTING MULTIPLE BANDWIDTH PARTS 

§203-2117

@ The address corresponding to Customer Number 0 Firm or Individual Name 

Customer Number �8103 

IIUh UNA 

The invention was made by an agency of the United States Government or under a contract with an agency of the United 
States Government. 

@ No. 

0 Yes, the name of the U.S. Government agency and the Government contract number are: 

EFS - Web 1.0.1 

I 

I 

I 

I 
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Doc Code: TR.PROV

Document Description: Provisional Cover Sheet (SB16) 
PTO/SBJ16 (11-08) 

Approved to..-use through 01/31/2014 0MB 0651-0032 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number 

Entity Status 
Applicant claims small entity status under 37 CFR 1.27 

0 Yes, applicant qualifies for small entity status under 37 CFR 1.27 

@ No 

Warning 

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required 
by the USPTO to support a petition or an application. If this type of personal information is included in documents submitted 
to the USPTO, petitioners/applicants should consider redacting such personal information from the documents before 
submitting them to USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public 
after publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the 
application) or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the 
public if the application is referenced in a published application or an issued patent (see 37 CFR1 .14 ). Checks and credit 
card authorization forms PT0-2038 submitted for payment purposes are not retained in the application file and therefore are 
not publicly available. 

Signature 

Please see 37 CFR 1.4(d) for the form of the signature. 

Signature f Gregory L. CLINTON/ I Date (YYYY-MM-DD) �017-08-10 I 
First Name Eregory I 

Last Name Elinton I 
Registration Number �9134 I (If appropriate) 

This collection of information is required by 37 CFR 1.51. The information is required to obtain or retain a benefit by the public which is to 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection
is estimated to take 8 hours to complete, including gathering, preparing, and submitting the completed application form to the USPTO. 
Time will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or 
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department
of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. This 
form can only be used when in conjunction with EFS-Web. If this form is mailed to the USPTO, it may cause delays in handling 
the provisional application. 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in connection with your submission of 
the attached form related to a patent application or paten. Accordingly, pursuant to the requirements of the Act, please be 
advised that : (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the 
information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your 
submission, which may result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether disclosure of these records is required by the Freedom of Information
Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to 
a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, t o  a n other federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an
application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspection or an
issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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