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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 USPTO 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-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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
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).

SelectUSA

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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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 paten. Accordingly, pursuant o the requirements of the Act, please be
advised that : {1) the general authority for the collection of this information is 35 U.8.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 fo 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 vour
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.8.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 settiement
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 filted 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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).
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or hisfher 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 authoerity of 44 U.S.C. 2504 and
2808. 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.5.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 disclesed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a viclation or potential violation of law or regulation.
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Attorney Docket No. 111027-IDF134607

UL GRANT SKIPPING SOLUTIONS

BACKGROUND

Various embodiments generally may relate to the field of wireless communications.

DETAILED DESCRIPTION

The following detailed description refers to the accompanying drawings. The same
reference numbers may be used in different drawings to identify the same or similar elements. In
the following description, for purposes of explanation and not limitation, specific details are set
forth such as particular structures, architectures, interfaces, techniques, etc. in order to provide a
thorough understanding of the various aspects of various embodiments. However, it will be
apparent to those skilled in the art having the benefit of the present disclosure that the various
aspects of the various embodiments may be practiced in other examples that depart from these
specific details. In certain instances, descriptions of well-known devices, circuits, and methods
are omitted so as not to obscure the description of the various embodiments with unnecessary

detail. Embodiments herein may be related to Rel-14 latency reduction WL

One technique for latency reduction may include:
o Reduction of padding in case of dynamic and SPS based UL pre-scheduling to reduce
interference and UL power consumption
Embodiments herein may be enable the UE to ignore, i.e., skip the UL grant such that no
UL transmission happens on PUSCH if UE has no data to transmit in the uplink. This is different
from UE behavior captured in the legacy 3GPP specification where a padding PDU would be
transmitted by the UE.

The objective may involve two parts — UL grant skipping for dynamic scheduling and UL
grant skipping for SPS based pre-scheduling.

ASUS EX2024-p.9
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Impact on dynamic scheduling

When the network allocates a UL grant to a UE which the UE ultimately ignores, the
network may not have any way to differentiate or identify whether it was skipped or UL
transmission happens but PUSCH detection is failed. That means, at least one concern is that it is
unclear to the network whether the resources corresponding to synchronous HARQ
retransmission (non-adaptive) can be dynamically allocated to other UE or left alone for

potential HARQ retransmission.

1. Therefore, in absence of some sort of indication that dynamic UL grant is skipped, eNB

may not allocate the resources to other UEs/purposes resulting in resource wastage.

Impact on SPS based pre-scheduling
B adaptive HARQ retransmissions

There are use cases where adaptive HARQ retransmissions need to be supported, e.g.,
SPS with short intervals. When UL grant skipping is allowed, eNB may not be aware whether
the UL is absent or UL is failed. So, even if eNB wants to support HARQ retransmissions using
explicit signaling, the decision may be erroneous. Specifically, eNB may not send explicit grant
assuming that the UL was skipped when UE in fact performed UL transmission which got lost
and eNB is unable to detect it, as depicted in Figure 1.

Figure 1 Example showing UL s lost but eNB assumes UL is skipped in case of SPS grant

3 ASUS EX2024-p.10
YT Samsung v. ASUS
IPR2024-00614



Attorney Docket No. 111027-IDF134607

2. In absence of some sort of indication that UL grant is skipped, eNB can make wrong
decisions related to supporting adapftive retransmissions when UL is lost but eNB

assumes UL is skipped.

B Impact on SPS activation/reactivation acknowledgment
After SPS is configured and activated, the UE can skip the configured UL grant if there is
no UL data. Therefore for the eNB, it is not clear whether the SPS activation/reactivation
command is successful or that failed due to PDCCH loss. Even though PDCCH loss rate is low,

but it is possible and can create ambiguity.

3. Therefore eNB may not be aware about success or failure of SPS activation/reactivation

command in absence of a UL grant skipping indication.

Embodiments herein may relate to solving these issues. Note that the descriptions of
various embodiments are not specific to latency reduction but are applicable in general for any

communication where UL grant skipping is enabled.

Embodiments may include one or more of the following aspects:

- Toincrease PUSCH efficiency, allow the UE to skip the Uplink when its UL buffer is
empty but to make sure there is no ambiguity, send the UL skipping indication by using
low-overhead control channels

- We provide some examples of such low overhead control channel

Please note this is not exhaustive list and please see details below.

UL grant skipping is already agreed. However, detailed stage-3 work is not done yet. If
no UL grant skipping indication is provided, there can be several issues as explained in section 1,
in absence of some sort of indication that the UL grant is skipped by the UE:
1. For dynamic UL grant, eNB may hold on to the resources resulting in resource wastage.
2. For SPS based grant, eNB can make wrong decisions related to supporting adaptive

retransmissions when UL is lost but eNB assumes UL is skipped.

4 ASUS EX2024-p.11
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3. eNB may not be aware of success or failure of SPS activation/reactivation command in

absence of a UL grant skipping indication.

In Latency reduction SI phase, one potential technique may be eNB-implementation
based. This technique relies on the eNB to identify whether UE skipped the UL grant or it was
missed by NW by energy detection of DMRS resource (i.e., different DMRS Cyclic Shifts).

If the eNB does not detect any DMRS resource, it assumes UL grant was skipped. If the
eNB finds that DMRS sequence corresponding to the scheduled UE is detected but the data is not
decodable, then eNB knows that the UE indeed transmitted UL but UL transmission failed.

Even though the advantage of this approach is that it has low specification impact; the
disadvantages include —
1. DMRS detection can be erronous also, i.e., network cannot completely rely on DMRS
detection.
2. Inthe current specification, the maximum number of cyclic shifts for a DMRS resource is
8 and in some scenarios, the eNB may only use part of them (e.g. 4 out of 8) to maximize
the orthogonality. Therefore this technique is not scalable to support more than 8 UEs at a

time, which seems impractical constraint.

Embodiments herein may solve these identified issues at a cost of low signaling overhead
while being able to support large number of UEs simultaneously at a very low error probability.
Note that the described embodiments are not specific to latency reduction but are applicable in

general for any communication where UL grant skipping is enabled.

UL grant skipping indication (UGSI)

In this embodiment, UE sends the skipping indication signal by using one high capacity
physical channel to inform NW whether UE skips the scheduled PUSCH or the scheduled
PUSCH is transmitted.
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According to certain aspects of the present disclosure, when the UE gets UL grant but
there is no UL data to transmit, it skips the transmission on PUSCH. In more details, upon
detection of PDCCH with UL grant (i.e. DCI format O or 4), UE shall

e transmit PUSCH in accordance with the received UL grant, if there is data avilable for
transmission, as conventional LTE system; Or

e transmit a skipping indication signal on a pre-configured resource of one particular
physical uplink channel.

o In one embodiment, UE may transmit a UL Grant Skipping Indication (UGSI) on
the PUCCH using PUCCH format 1 to indicate whether this particular UE is
skipping this grant in the subframe n. The rational of using PUCCH format 1 is to
minimize the additional signaling overhead due to UGSI transmission. Detailed

analysis with respect to control overhead is provided below.

Analysis on control overhead of UGSI transmissioin:

1 PRB can provide up to 36 orthogonal channels. Thus, one PRB can be used to
multiplex up to 36 UEs for ULSI transmission while different UEs are separated using different
orthogonal cover or different cyclic shift of a root CAZAC sequence. The value of 36 comes
from 12 cyclic shift (CS) x 3 Orthogonal cover codes (OCC). The spectrum efficiency is
significantly improved compared to legacy LTE system, as the signaling overhead of this
technique is 1/36 compared to legacy LTE i.e., less than 3% compared to not skipping the UL in
PUSCH in Rel-13 LTE system.

UGSI Channel Configuration

In the embodiments below, UGSI channel index is signaled to the UE. For such index to
be signaled, the channel configuration needs to be known to the UE. There are multiple options.

Embodiment 1: The UGSI channel configuration can be broadcast by the network in a

system information block (e.g., SIB2 or a new SIB can be defined).

Embodiment 2: The UGSI channel configuration is pre-defined in the standard and
therefore known to the UEs.

6 ASUS EX2024-p.13
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UGSI Channel Assignment to UE
The channels used for UGSI transmission can be assigned to the UEs in semi-static
approach by means of UE dedicated RRC message (Embodiments 3 & 4) or dynamic approach

(Embodiments 5 & 6) by means of DCI format or a combination of these two schemes.

Embodiment 3: For dynamic UL grant skipping, the UGSI resource can be signalled in a
RRC configuration message to enable UL skipping for a UE. This can be done, for example,
by adding new IEs to MAC-MainConfig as shown by red text below.

MAC=MainContigiiis SECUENCE: T
nlesSCH: Confly SEQUENCE: {
THaKHARD =T ENUMERATED
o REERARS o R o\ SRRNS o & EORRS ol SR o & 0 DURR) o REVIIRAIEG 0wl
L0 L2 e N 20 A 28
sparezyisparel) OPTIONALZ s Needi ON
periodicBIR=Timer PapiadicBSR=Timar =yl OPTLONAL:; st Need i ON
EEURBSRET NN T REUKBSRETImer=r12;
foditiRiat o ato ik akon BOOLEAN
! OPTTONALG sNeed T ON
drxsConfig DRY=Config ORTTONAL; SiNeediON
timeAl Igniment TinerDedicated TimeAlIgnient Tiney;
phr=Confiy CHOLCE: |
releags NEFE L
Setup SEQUENCHE::
pertodi¢PHRTImer ENUMERATED {&E L0 e 205 e f80 e 100 s £2005
SE9007 e b 000 an Einiry by
prohibitPHRTimer ENUMERATED e £l s £100 s £ 200 s £ 50 s 1 007
SE2005 0 9E5005 51000
dil=PathlossChange ENUMERATED fdBly - dB3L ndBeymdntini ey
!
b OPTTONALY; sriiNeed ioN
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s r e B ro T B ETIme r=rg INTEGER IO CPTTONAT i Nesd i ON
Ll
FlrmaasMainContig- vl o2 SEQUENCE:{

seallhagetivationTimer=rlo ENUMERATER

B 4TS i o S o S P B AL o AR o 5 o0 SRR o g o1

Spare] OPTIONALZ S iNeed i OP
artandadBIR=S iz aapl g ENUMERATED: {aerup) OPTLONAL:; s Nead i OR
extendedBHR= %10 ENUMERATED “Es8tup} OPTEONAL snNead s OR

b OPTLONAL s NeedON
Ll
[hiistagsToReledgaliistor Tl STAGHToRelegseLig Tl OPTTONAL; snNaadiioN,
Stag-ToaddModiiist il STAG-ToAddModLi st plil OBTTONAL: SiNSed i oN
dix-Contigrvll30 DRE=Contigrvl 130 OPTTONAL S Needt ON
Ll
e HARD - Patternsrl2 BOOLEAN OPTTONAL:; s Need: ON
dualCennectivityPHR CHOTGE{
release NULL
secup SEQUENCE:
phr=ModeorherCarl? ENUMERATED realyivirtuals)
¥
¥ OPTTONALG seiNeed DN
TogicalChannelSR=Contigrrl? CHOTCE:
release NULL:
setup SEQUENCE
LogicalChannelSR=ProhibitTimar=pl2 ENUMERATERD L2 0uapdigu g g a frlp g
sEo125 s Tl0245 s f25605 nsparel)
}
i OPTLONAT s Need:ON
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In another variation of this signaling, skiplndicationEnabled is not required. Presence of
skipIndicationChannelConfig can indicate that UE shall send indication to the eNB when UL is
skipped, and abcense of skiplndicationChannelConfig can indicate that UE does not send any
indication when UL in PUSCH is skipped.

The resource index used for UGSI transmission also needs to be signaled, which applies
to both embodiments 1 & 2. The maximum Index of the UL channel depends on the amount of
resources allocated for UGSI transmission. In the following, an example where 1 PRB is

allocated for this purpose is shown, therefore the resource index is from O to 35.

HEABNLSTART
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Embodiment 4: For SPS grant skipping, resource for carrying UGSI may be signalled via
RRC along with SPS configuration. For this purpose, for example new IEs can be added to
SPS-ConfigUL 1Es as indicated by red text below.

SPS-Config information element

S RSN LS TART,
SPSHCOnEIgUL = CHOTLCE: {
relagse NULL;
SELUp SEQUENCE:{
semiPersisgtgehedintervalil ENUMERATED
SELO s E20 g E 320 g R A0 s R ed s e g0y
sTI28 g El 60 s f320 e T840 spared;
sparabiiisparedispa PSR e
gparelys;
implicitReléaseAtter ENUMERATED a2 el el iiagyy
pO=Pargistent SEQUENCE:{
pOsNominalPUSCH: Peraiatent INTEGER (=126 0240
PUSUE-PUSCH-Pa aiar st INTEGER (8
b CRTIONALj; sriNeed oR
EWolntervalaContiyg ENUMBERATED L ) ORFTLONAL, et Glo o BRIMIRIB:
R
[iip0sPergistentSubirameSet 212 CHOTCRE:
releags NEFE L
Setup SEQUENCE::{
pO=Nominal PUSCHPergistentSubirameSet 2= rl INTEGER L2 g 2y
pO-UE-BUSCHE PersistentgublrameSet2-rl2 INTEGER (G Ty
}
¥ QP TLONATL sriNeed i oN

i

S ASNLBTOR

SPS-Config field descriptions

In another variation of this signaling, skiplndicationEnabled is not required. Presence of
skipIndicationChannelConfig can indicate that UE shall send indication to the eNB when UL is
skipped, and abcense of skiplndicationChannelConfig can indicate that UE does not send any
indication when UL in PUSCH is skipped.
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Embodiment 5: To make the skip indication channel allocation to a UE more dynamic in
case of dynamic grants, this can be signalled along with UL grant using PDCCH. This
requires modification in DCI format. In some examples of this disclosure, multiple
resources for UGSI transmission may be configured by higher layers, e.g. by using RRC
signaling. Then, one UGSI information element (IE) may be added to UL grant DCI
format to dynamically select one from these available resources for UGSI transmission if
needed in a flexible manner. This mechanism can benefit in overhead reduction by
assigning N channels to M UEs, where N<M, under assumption that in most cases these

M UEs is unlikely to have PUSCH scheduled simultaneously.

Embodiment 6: To make the skip indication channel allocation to a UE more dynamic in
SPS case, this can be signalled along with SPS activation/reactivation command using
PDCCH. Similar to Embodiment 3, this requires modification in UCI format. In some
examples of this disclosure, multiple resources for UGSI transmission may be configured
by higher layers, e.g. by using RRC signaling. Then, one UGSI information element (IE)
may be added to SPS activation/reactivation DCI format to dynamically select one from

these available resources for UGSI transmission if needed in a flexible manner.

UE capability for UGSI support

In order for the network to know if the UE is capable of signalling the UL grant skip
indication, a UGSI capability indication can be added in UE capabilities which can be signaled

by the UE to the network.

In one example, the UGSI capability can be added to E-UTRA UE Radio Access

Capability Parameters, as shown below in red.

UE-EUTRA-Capability information element

S ASN TS TART
UESBUTRASCapability-vI3g0-IBa iyy= SROUENCE
desParanetarssvl3x DE=Paranetars=vl3x OPTTONAL;
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macsParameters=vl3r
pdoprParameters-vil3x0
phyliayarPaiame terasylax0
pErDErEmE e R v l3%)
rle=Paramataps=vil3xo
ug=CategorybLevil3ed
vesCatageryili-vl3x0
septmrParameterssvil3x0
sloParameters rl3
SUPPOELOLLARS TS
nonCritieglExtengion
OPTLONATL
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MegsParameters-vl3xy
MAC=Parameters=vl3x0
PDCPSParameters = vl3x0
PliyLayerParameterg vl 30
RE-DEESmet 8 rgsvl3%0
RLC=Parametars=vl3y0
INTEGER: LTS

INTEGER LAY
SCPIM-Parameters-vl3x0
SLEParameters rl3
ENUMERATED U { supportecd)

SN

SEUASNLSTOR

OPTIONAL:;
OPTTONAL;
OPTTONALY;
ORTIONAL;
OPTTONAL:;
OPTITONAL;
ORPTTONALL
OPTIONAL:;
OPTTONAL;
OPTTONAL:;
ORTIONAL;

UE-EUTRA-Capability field descriptions

FDD/

TDD diff

Alternatively MAC capability parameter for r14 can be created and UGSI capability can

be added there.

S AN TS TART

S ASNTSTOR
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Figure X-1

As used herein, the term "circuitry" may refer to, be part of, or include an Application
Specific Integrated Circuit (ASIC), an electronic circuit, a processor (shared, dedicated, or
group), and/or memory (shared, dedicated, or group) that execute one or more software or
firmware programs, a combinational logic circuit, and/or other suitable hardware components
that provide the described functionality. In some embodiments, the circuitry may be
implemented in, or functions associated with the circuitry may be implemented by, one or more
software or firmware modules. In some embodiments, circuitry may include logic, at least
partially operable in hardware.

Embodiments described herein may be implemented into a system using any suitably
configured hardware and/or software. Figure X-1 illustrates, for one embodiment, example
components of an electronic device 100. In embodiments, the electronic device 100 may be,
implement, be incorporated into, or otherwise be a part of a user equipment (UE), an evolved
NodeB (eNB), or some other electronic device. In some embodiments, the electronic device 100
may include application circuitry 102, baseband circuitry 104, Radio Frequency (RF) circuitry
106, front-end module (FEM) circuitry 108 and one or more antennas 110, coupled together at
least as shown.

The application circuitry 102 may include one or more application processors. For
example, the application circuitry 102 may include circuitry such as, but not limited to, one or
more single-core or multi-core processors. The processor(s) may include any combination of
general-purpose processors and dedicated processors (e.g., graphics processors, application

processors, etc.). The processors may be coupled with and/or may include memory/storage and
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may be configured to execute instructions stored in the memory/storage to enable various
applications and/or operating systems to run on the system.

The baseband circuitry 104 may include circuitry such as, but not limited to, one or more
single-core or multi-core processors. The baseband circuitry 104 may include one or more
baseband processors and/or control logic to process baseband signals received from a receive
signal path of the RF circuitry 106 and to generate baseband signals for a transmit signal path of
the RF circuitry 106. Baseband processing circuity 104 may interface with the application
circuitry 102 for generation and processing of the baseband signals and for controlling operations
of the RF circuitry 106. For example, in some embodiments, the baseband circuitry 104 may
include a second generation (2G) baseband processor 104a, third generation (3G) baseband
processor 104b, fourth generation (4G) baseband processor 104c, and/or other baseband
processor(s) 104d for other existing generations, generations in development or to be developed
in the future (e.g., fifth generation (5G), 6G, etc.). The baseband circuitry 104 (e.g., one or more
of baseband processors 104a-d) may handle various radio control functions that enable
communication with one or more radio networks via the RF circuitry 106. The radio control
functions may include, but are not limited to, signal modulation/demodulation,
encoding/decoding, radio frequency shifting, etc. In some embodiments,
modulation/demodulation circuitry of the baseband circuitry 104 may include Fast-Fourier
Transform (FFT), precoding, and/or constellation mapping/demapping functionality. In some
embodiments, encoding/decoding circuitry of the baseband circuitry 104 may include
convolution, tail-biting convolution, turbo, Viterbi, and/or Low Density Parity Check (LDPC)
encoder/decoder functionality. Embodiments of modulation/demodulation and encoder/decoder
functionality are not limited to these examples and may include other suitable functionality in
other embodiments.

In some embodiments, the baseband circuitry 104 may include elements of a protocol
stack such as, for example, elements of an evolved universal terrestrial radio access network
(EUTRAN) protocol including, for example, physical (PHY), media access control (MAC), radio
link control (RLC), packet data convergence protocol (PDCP), and/or radio resource control
(RRC) elements. A central processing unit (CPU) 104e of the baseband circuitry 104 may be
configured to run elements of the protocol stack for signaling of the PHY, MAC, RLC, PDCP

and/or RRC layers. In some embodiments, the baseband circuitry may include one or more
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audio digital signal processor(s) (DSP) 104f. The audio DSP(s) 104f may be include elements
for compression/decompression and echo cancellation and may include other suitable processing
elements in other embodiments.

The baseband circuitry 104 may further include memory/storage 104g. The
memory/storage 104g may be used to load and store data and/or instructions for operations
performed by the processors of the baseband circuitry 104. Memory/storage for one embodiment
may include any combination of suitable volatile memory and/or non-volatile memory. The
memory/storage 104g may include any combination of various levels of memory/storage
including, but not limited to, read-only memory (ROM) having embedded software instructions
(e.g., firmware), random access memory (e.g., dynamic random access memory (DRAM)),
cache, buffers, etc. The memory/storage 104g may be shared among the various processors or
dedicated to particular processors.

Components of the baseband circuitry may be suitably combined in a single chip, a single
chipset, or disposed on a same circuit board in some embodiments. In some embodiments, some
or all of the constituent components of the baseband circuitry 104 and the application circuitry
102 may be implemented together such as, for example, on a system on a chip (SOC).

In some embodiments, the baseband circuitry 104 may provide for communication
compatible with one or more radio technologies. For example, in some embodiments, the
baseband circuitry 104 may support communication with an evolved universal terrestrial radio
access network (EUTRAN) and/or other wireless metropolitan area networks (WMAN), a
wireless local area network (WLAN), a wireless personal area network (WPAN). Embodiments
in which the baseband circuitry 104 is configured to support radio communications of more than
one wireless protocol may be referred to as multi-mode baseband circuitry.

RF circuitry 106 may enable communication with wireless networks using modulated
electromagnetic radiation through a non-solid medium. In various embodiments, the RF circuitry
106 may include switches, filters, amplifiers, etc. to facilitate the communication with the
wireless network. RF circuitry 106 may include a receive signal path which may include
circuitry to down-convert RF signals received from the FEM circuitry 108 and provide baseband
signals to the baseband circuitry 104. RF circuitry 106 may also include a transmit signal path
which may include circuitry to up-convert baseband signals provided by the baseband circuitry

104 and provide RF output signals to the FEM circuitry 108 for transmission.
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In some embodiments, the RF circuitry 106 may include a receive signal path and a
transmit signal path. The receive signal path of the RF circuitry 106 may include mixer circuitry
106a, amplifier circuitry 106b and filter circuitry 106c. The transmit signal path of the RF
circuitry 106 may include filter circuitry 106¢ and mixer circuitry 106a. RF circuitry 106 may
also include synthesizer circuitry 106d for synthesizing a frequency for use by the mixer circuitry
106a of the receive signal path and the transmit signal path. In some embodiments, the mixer
circuitry 106a of the receive signal path may be configured to down-convert RF signals received
from the FEM circuitry 108 based on the synthesized frequency provided by synthesizer circuitry
106d. The amplifier circuitry 106b may be configured to amplify the down-converted signals and
the filter circuitry 106¢c may be a low-pass filter (LPF) or band-pass filter (BPF) configured to
remove unwanted signals from the down-converted signals to generate output baseband signals.
Output baseband signals may be provided to the baseband circuitry 104 for further processing. In
some embodiments, the output baseband signals may be zero-frequency baseband signals,
although this is not a requirement. In some embodiments, mixer circuitry 106a of the receive
signal path may comprise passive mixers, although the scope of the embodiments is not limited
in this respect.

In some embodiments, the mixer circuitry 106a of the transmit signal path may be
configured to up-convert input baseband signals based on the synthesized frequency provided by
the synthesizer circuitry 106d to generate RF output signals for the FEM circuitry 108. The
baseband signals may be provided by the baseband circuitry 104 and may be filtered by filter
circuitry 106¢. The filter circuitry 106¢ may include a low-pass filter (LPF), although the scope
of the embodiments is not limited in this respect.

In some embodiments, the mixer circuitry 106a of the receive signal path and the mixer
circuitry 106a of the transmit signal path may include two or more mixers and may be arranged
for quadrature downconversion and/or upconversion respectively. In some embodiments, the
mixer circuitry 106a of the receive signal path and the mixer circuitry 106a of the transmit signal
path may include two or more mixers and may be arranged for image rejection (e.g., Hartley
image rejection). In some embodiments, the mixer circuitry 106a of the receive signal path and
the mixer circuitry 106a may be arranged for direct downconversion and/or direct upconversion,

respectively. In some embodiments, the mixer circuitry 106a of the receive signal path and the
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mixer circuitry 106a of the transmit signal path may be configured for super-heterodyne
operation.

In some embodiments, the output baseband signals and the input baseband signals may be
analog baseband signals, although the scope of the embodiments is not limited in this respect. In
some alternate embodiments, the output baseband signals and the input baseband signals may be
digital baseband signals. In these alternate embodiments, the RF circuitry 106 may include
analog-to-digital converter (ADC) and digital-to-analog converter (DAC) circuitry and the
baseband circuitry 104 may include a digital baseband interface to communicate with the RF
circuitry 106.

In some dual-mode embodiments, a separate radio IC circuitry may be provided for
processing signals for each spectrum, although the scope of the embodiments is not limited in
this respect.

In some embodiments, the synthesizer circuitry 106d may be a fractional-N synthesizer
or a fractional N/N+1 synthesizer, although the scope of the embodiments is not limited in this
respect as other types of frequency synthesizers may be suitable. For example, synthesizer
circuitry 106d may be a delta-sigma synthesizer, a frequency multiplier, or a synthesizer
comprising a phase-locked loop with a frequency divider.

The synthesizer circuitry 106d may be configured to synthesize an output frequency for
use by the mixer circuitry 106a of the RF circuitry 106 based on a frequency input and a divider
control input. In some embodiments, the synthesizer circuitry 106d may be a fractional N/N+1
synthesizer.

In some embodiments, frequency input may be provided by a voltage controlled
oscillator (VCO), although that is not a requirement. Divider control input may be provided by
either the baseband circuitry 104 or the applications processor 102 depending on the desired
output frequency. In some embodiments, a divider control input (e.g., N) may be determined
from a look-up table based on a channel indicated by the applications processor 102.

Synthesizer circuitry 106d of the RF circuitry 106 may include a divider, a delay-locked
loop (DLL), a multiplexer and a phase accumulator. In some embodiments, the divider may be a
dual modulus divider (DMD) and the phase accumulator may be a digital phase accumulator
(DPA). In some embodiments, the DMD may be configured to divide the input signal by either N

or N+1 (e.g., based on a carry out) to provide a fractional division ratio. In some example
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embodiments, the DLL may include a set of cascaded, tunable, delay elements, a phase detector,
a charge pump and a D-type flip-flop. In these embodiments, the delay elements may be
configured to break a VCO period up into Nd equal packets of phase, where Nd is the number of
delay elements in the delay line. In this way, the DLL provides negative feedback to help ensure
that the total delay through the delay line is one VCO cycle.

In some embodiments, synthesizer circuitry 106d may be configured to generate a carrier
frequency as the output frequency, while in other embodiments, the output frequency may be a
multiple of the carrier frequency (e.g., twice the carrier frequency, four times the carrier
frequency) and used in conjunction with quadrature generator and divider circuitry to generate
multiple signals at the carrier frequency with multiple different phases with respect to each other.
In some embodiments, the output frequency may be a LO frequency (fLO). In some
embodiments, the RF circuitry 106 may include an IQ/polar converter.

FEM circuitry 108 may include a receive signal path which may include circuitry
configured to operate on RF signals received from one or more antennas 110, amplify the
received signals and provide the amplified versions of the received signals to the RF circuitry
106 for further processing. FEM circuitry 108 may also include a transmit signal path which may
include circuitry configured to amplify signals for transmission provided by the RF circuitry 106
for transmission by one or more of the one or more antennas 110.

In some embodiments, the FEM circuitry 108 may include a TX/RX switch to switch
between transmit mode and receive mode operation. The FEM circuitry may include a receive
signal path and a transmit signal path. The receive signal path of the FEM circuitry may include
a low-noise amplifier (LNA) to amplify received RF signals and provide the amplified received
RF signals as an output (e.g., to the RF circuitry 106). The transmit signal path of the FEM
circuitry 108 may include a power amplifier (PA) to amplify input RF signals (e.g., provided by
RF circuitry 106), and one or more filters to generate RF signals for subsequent transmission
(e.g., by one or more of the one or more antennas 110.

In some embodiments, the electronic device 100 may include additional elements such as,
for example, memory/storage, display, camera, sensor, and/or input/output (I/O) interface.

In some embodiments, the electronic device of Figure X-1 may be configured to perform

one or more processes, techniques, and/or methods as described herein, or portions thereof.
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EXAMPLES
Example 1 may comprise a long term evolution (LTE) evolved NodeB (eNB) which can

signal a UE to skip uplink (UL) grant when its uplink data buffer is empty.

Example 2 may comprise of the eNB of example 1 and/or some other example herein

which can further signal an uplink grant skipping indication (UGSI) channel index to a UE.

Example 3 may comprise of the eNB of examples 1-2 and/or some other example herein,
wherein the said signal is sent via radio resource control (RRC) configuration/reconfiguration

signaling.

Example 4 may comprise of the eNB of example 1 and/or some other example herein,

wherein the said UL grant is dynamic UL grant.

Example 5 may comprise of the eNB of example 1 and/or some other example herein

wherein the said UL grant is a semi-persistent scheduling (SPS) UL grant.

Example 6 may comprise of an LTE UE which can receive the said signal of examples 1-
5 and/or some other example to configure UL grant skipping when its uplink data buffer is

empty.

Example 7 may comprise of the UE of example 6 and/or some other example herein
which can indicate whether or not it is capable of supporting UGSI channel for UGSI

transmission.

Example 8 may comprise of the UE of example 7 and/or some other example herein,
wherein said capability indication is signaled by the UE to network using UE capability RRC

signaling.
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Example 9 may comprise of the UE of example 6-8 and/or some other example herein
which can skip the UL grant when its uplink buffer is empty if configured and send the skipping

indication to the network using UGSI channel index signaled to it.

Example 10 may comprise of the UE of example 6-8 and/or some other example herein
which can skip the UL grant when its uplink buffer is empty if configured and send the skipping

indication to the network using UGSI channel index preconfigured for it.

Example 11 may comprise of the said UGSI channel of examples 2, 7-10 and/or some
other example herein, wherein the channel is a low overhead uplink channel to carry an uplink
grant skip indication when the UE skips the UL grant instead of performing physical uplink
shared channel (PUSCH) transmission.

Example 12 may comprise of the said uplink grant skip indication of example 11 and/or
some other example herein, wherein the indication is sent on the physical uplink control channel
(PUCCH) using PUCCH format 1 to indicate whether this particular UE is skipping this UL

grant.

Example 13 may comprise of the said UGSI channel of examples 2, 7-11 and/or some

other example herein, wherein the UGSI channel is predefined in the standard.

Example 14 may comprise of the said UGSI channel of examples 2, 7-11 and/or some
other example herein, wherein the UGSI channel configuration is signalled to the UE using a
network broadcast using a system information broadcast (e.g., system information block type 2

(SIB2) or a new system information block (SIB) can be defined).

Example 15 may include an apparatus comprising means to perform one or more
elements of a method described in or related to any of examples 1-14, or any other method or

process described herein.

ASUS EX2024-p.27
Samsung v. ASUS
IPR2024-00614

-20 -



Attorney Docket No. 111027-IDF134607

Example 16 may include one or more non-transitory computer-readable media
comprising instructions to cause an electronic device, upon execution of the instructions by one
or more processors of the electronic device, to perform one or more elements of a method

described in or related to any of examples 1-14, or any other method or process described herein.

Example 17 may include an apparatus comprising logic, modules, and/or circuitry to
perform one or more elements of a method described in or related to any of examples 1-14, or

any other method or process described herein.

Example 18 may include a method, technique, or process as described in or related to any

of examples 1-14, or portions or parts thereof.

Example 19 may include an apparatus comprising: one or more processors and one or
more computer readable media comprising instructions that, when executed by the one or more
processors, cause the one or more processors to perform the method, techniques, or process as

described in or related to any of examples 1-14, or portions thereof.

Example 20 may include a method of communicating in a wireless network as shown and

described herein.

Example 21 may include a system for providing wireless communication as shown and

described herein.

Example 22 may include a device for providing wireless communication as shown and

described herein.

The foregoing description of one or more implementations provides illustration and
description, but is not intended to be exhaustive or to limit the scope of embodiments to the
precise form disclosed. Modifications and variations are possible in light of the above teachings

or may be acquired from practice of various embodiments.
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