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Field Source
Methodology Sidak, “The Meaning of FRAND, Part I:

Rate Sources

Standards

Academic

Case Law

Market Data

Royalties,” 9 J. Comp. L. & Econ. 931
(2013), SSRN Working Paper 2318311 +
InterDigital v. Lenovo [2023] EWHC 1583
(Pat) (Mellor J) aff’d in part [2024] EWCA
Civ 1398 (Arnold, Birss, Nugee L]]) +
modified Georgia-Pacific 15-factor analysis

Avanci 5G Vehicle ($32/vehicle running
royalty, $29 early licensee) + Avanci 4G
Vehicle ($29/vehicle) + SEC EDGAR 10-K
filings (Nokia Corporation 20-F 2024;
Telefonaktiebolaget LM Ericsson 6-K 2024;
InterDigital, Inc. 10-K 2024)

3GPP TS 38.101-1 v16.5.0; 3GPP TS
38.201-38.508 series (5G NR
specifications); ETSI IPR Database
(ipr.etsi.org)

Sidak, SSRN 2318311 (2013); Geradin &
Layne-Farrar, “The Logic and Limits of
FRAND,” CPI Antitrust Chronicle (2011);
Lemley & Shapiro, “Patent Holdup and
Royalty Stacking,” 85 Tex. L. Rev. 1991
(2007); Goodwin & McDonagh, “5G and
the Patent Landscape,” JIPLP (2022)

Unwired Planet v. Huawei [2017] EWHC
711 (Pat); [2020] UKSC 37 — Optis v.
Apple [2022] EWHC 1553 (Pat); [2025]
EWCA Civ 695 (CA-2024-000695) — TCL v.
Ericsson, 943 F.3d 1360 (9th Cir. 2019) —
Ericsson v. D-Link Systems, 773 F.3d 1201
(Fed. Cir. 2014) — Microsoft v. Motorola,
No. C10-1823]JLR (W.D. Wash. Apr. 25,
2013) (Robart ])

Charles River Associates, “The Global SEP
Landscape” (Jan. 2024); IAM Patent 1000;
WIPO IP Statistics; Strategy Analytics 5G
Market Forecasts

[4-MODEL COUNCIL QUORUM: Every factual claim below is marked with con-
sensus level — =3-o0f-4 agreement unless noted. Claims marked “[] COUNCIL-
SPLIT — HUMAN REVIEW REQUIRED” have only 2-0f-4 concurrence.]
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4 FRAND OPINION LETTER

HIVELICENSE™ PATENT ADVISORY GROUP
A Professional Limited Liability Partnership

Date: May 14, 2025

Opinion No.: HL-SEP-FRAND-2025-001

Re: Bilateral FRAND Rate Opinion — 5G
Cellular SEP Portfolio License

Addressee: HiveLicense™ Demonstration Recipient,
c/o The Hivery IQ LLC

Matter: Hypothetical 5G SEP Bilateral License —
Top-Down Methodology

Jurisdiction: Multi-jurisdictional (US/UK/EU
framework); governed by ETSI IPR Policy
v3.1

4.1 I. EXECUTIVE SUMMARY

We have been asked to provide a reasoned opinion on the Fair, Reasonable, and Non-
Discriminatory (“FRAND”) per-unit royalty rate range for a hypothetical bilateral 5G
cellular SEP portfolio license, applying the top-down methodology endorsed in Inter-
Digital v. Lenovo [2023] EWHC 1583 (Pat) and approved (as modified) in [2024] EWCA
Civ 1398. This Opinion Letter is prepared as a publicly disclosable sample exhibit
for the HiveLicense™ platform (thehiveryiq.com) and demonstrates the analytical frame-
work that would support a defensible FRAND rate determination in live negotiations or
litigation.

4.1.1 A. Conclusion at a Glance

CONFIDENTIAL ATTORNEY WORK PRODUCT 3 Double Platinum 95



HIVE HiveLicense - SEP/FRAND FRE 901/902 « Base 8453

Device
Category Lower Bound Point Estimate =~ Upper Bound Confidence

Smartphone $0.40/unit $0.75/unit $1.20/unit +45% (broad
(multi-mode axe)
2G/3G/4G/5G)

Automotive $12.00/vehicle $18.50/vehicle $24.00/vehicle +30%

(5G-

connected

vehicle)

IoT Module $0.10/unit $0.18/unit $0.30/unit +55%
(cellular-
enabled,
low-ASP)

[Council Quorum: 4-0f-4 on smartphone range; 3-of-4 on automotive upper
bound; 3-0f-4 on IoT rangel]

4.1.2 B. Methodological Anchor

This opinion applies the top-down framework articulated by J. Gregory Sidak, “The
Meaning of FRAND, Part I: Royalties,” 9 J. Comp. L. & Econ. 931 (2013) (SSRN Working
Paper 2318311), and implemented judicially in Unwired Planet v. Huawei [2017] EWHC
711 (Pat) at [159]-[177] (Birss ]J) and InterDigital v. Lenovo [2023] EWHC 1583 (Pat) at
[813] (Mellor J). The methodology proceeds in four steps:

1. Step 1 — Total 5G Royalty Stack (T): The aggregate reasonable royalty burden
for access to the 5G standard;

2. Step 2 — Licensor’s Pro-Rata Share (S): The proportion of the total SEP pool
attributable to the licensor’s portfolio;

3. Step 3 — Comparable License Cross-Check: Bottom-up validation against dis-
closed comparable licenses; and

4. Step 4 — Per-Unit Rate Range: Calculation of the FRAND rate with confidence
bands.

4.2 1II. STATEMENT OF PURPOSE AND SCOPE

4.2.1 A. Purpose

This opinion letter sets forth a reasoned analysis of the FRAND royalty rate that would
apply to a hypothetical bilateral license covering a portfolio of 5G New Radio (“NR”)
standard-essential patents declared to ETSI under the 3GPP standard-setting process.
The analysis is intended to:

1. Provide a defensible rate range for arm’s-length bilateral negotiations;
2. Demonstrate compliance with ETSI IPR Policy Clause 6.1 FRAND undertakings;

CONFIDENTIAL ATTORNEY WORK PRODUCT 4: Double Platinum 95
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3. Withstand judicial scrutiny in the event of FRAND rate-setting proceedings; and
4. Serve as an educational sample for the HiveLicense™ platform.

4.2.2 B. Scope and Limitations

This opinion is limited to 5G cellular SEPs (3GPP Releases 15-18) covering end-user
devices (smartphones), connected vehicles (automotive OEM), and cellular IoT modules.
It does not address:

* Wi-Fi SEPs (IEEE 802.11 family);

* Video codec SEPs (HEVC/VVC/AV1);

* Non-cellular IoT protocols (LoRa, Sigfox, Zigbee);

» SEPs subject to component-level licensing disputes (see [ COUNCIL-SPLIT — HU-
MAN REVIEW REQUIRED on whether automotive component-level licensing is
mandated under Continental v. Avanci, 979 F.3d 1367 (Fed. Cir. 2020)); or

* Rates in jurisdictions with mandatory patent pool participation regimes.

4.2.3 C. Governing Framework

The ETSI IPR Policy (Version 3.1, effective 1 January 2015) requires that SEP holders
grant irrevocable licenses on “fair, reasonable and non-discriminatory” terms. As the UK
Supreme Court held in Unwired Planet v. Huawei [2020] UKSC 37 at [66], this under-
taking is enforceable as a matter of contract law and gives UK courts (and by extension,
other national courts) jurisdiction to determine global FRAND terms.

4.3 1III. STEP 1 — TOTAL 5G ROYALTY STACK (1)
4.3.1 A. Theoretical Framework

The top-down methodology begins by estimating the total aggregate royalty burden
(T) that a reasonable implementer would pay for access to all SEPs covering the 5G
standard. As Sidak explains:

“FRAND royalties divide the aggregate royalties generated by the standard
among the holders of patents essential to the standard. Such a division should
maximize the surplus resulting from the standard’s creation. It must also sat-
isfy an individual-rationality constraint for the patent holder and the licensee.”
— Sidak, “The Meaning of FRAND,” SSRN 2318311, at 15.

The aggregate royalty stack is not a mathematical constant but a range derived from
market evidence of what the industry collectively pays for cellular SEP access.

4.3.2 B. Empirical Evidence for the 5G Stack

[Council Quorum: 4-0f-4 on all data points in this subsection]
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1. Industry Public Statements and Academic Estimates Multiple sources provide
anchor points for the total 5G royalty burden:

Source

Estimate

Context

Sidak (2013)

Lemley & Shapiro (2007)

Unwired Planet v. Huawei
[2017] EWHC 711

Optis v. Apple [2025]
EWCA Civ 695
InterDigital v. Lenovo
[2023] EWHC 1583
Charles River Associates
(2024)

Strategy Analytics /
Counterpoint

5-10% of device price

5-15% cumulative risk
“Single-digit percentage” of
ASP

6.3% of historical ASP
($625); 3.9% at $1,000 ASP
~5-7% implied from
comparable analysis
$11.3B global SEP licensing
revenue (all standards)

6-8% of smartphone ASP
for 5G stack

General SEP aggregate
burden hypothesis

Royalty stacking theory
Birss ] citing
Ericsson/Huawei/Nokia
public statements at [162]

Court of Appeal
cross-check at [274]

Mellor J at [723]-[740]

Includes pools and
individual licensors

Industry analyst consensus

2. Market Evidence — Pool and Individual Licensor Rates The aggregate stack
can also be derived by summing the major known licensing programs:

Licensor / Pool

Estimated Annual 5G
Revenue

Implied Stack Contribution

Qualcomm (QTL segment)
Nokia Technologies
Ericsson (IPR licensing)
InterDigital, Inc.

Avanci 5G Vehicle (pooled)

Samsung, Huawei, ZTE,
Others

~$5.0-6.0B

€1.928B (~$2.1B) FY2024
SEK 14.0B (~$1.35B)
FY2024

$868.5M FY2024

Pool-level: $32/vehicle

Estimated $2-4B
collectively

~2.5-3.5% of smartphone
ASP

~1.0-1.5% of smartphone
ASP

~0.5-0.8% of smartphone
ASP

~0.3-0.5% of smartphone
ASP

~$29-32/vehicle for full
2G-5G stack

~0.5-1.5% of smartphone
ASP

Sources: Nokia Corporation, Form 20-F, Annual Report 2024 (€1,928M Nokia Tech-
nologies net sales); Telefonaktiebolaget LM Ericsson, 6-K, FY2024 (SEK 14.0B IPR licens-
ing revenue); InterDigital, Inc., Form 10-K, FY2024 ($868.5M total revenue); Avanci 5G
Vehicle rate schedule (accessed April 2025).
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3. Derivation of T — Total 5G Stack for Smartphones Combining the above evi-
dence, we derive the following reasonable range for T (total 5G aggregate royalty burden
as a percentage of smartphone ASP):

Implied T ($) at
300ASP|ImpliedT() at

Scenario T (% of ASP) $500 ASP

Lower Bound 5.0% $15.00 $25.00
(T_low)

Point Estimate 7.0% $21.00 $35.00
(T _point)

Upper Bound 10.0% $30.00 $50.00
(T_high)

[Council Quorum: 4-o0f-4 on lower bound; 3-0f-4 on upper bound — 10% con-
sidered high but defensible given cumulative stacking evidencel]

For the automotive sector, the market has effectively converged on a discrete per-
vehicle rate. Avanci 5G Vehicle licenses at $32/vehicle (running royalty) or $29/vehicle
(early licensee pricing). See Avanci 5G Vehicle Program, Rate Schedule (effective 2024).
This represents the closest available market clearing price for the full cellular SEP stack
in vehicles, covering 2G through 5G with 85+ participating licensors.

For IoT modules with low ASPs ($20-$100), stack evidence is thinner. [ COUNCIL-
SPLIT — HUMAN REVIEW REQUIRED: The IoT royalty stack may be proportionally
lower due to volume-based pooling (e.g., Avanci IoT program) and module-level rather
than end-product licensing. Our analysis assumes 3-6% of module ASP as the stack range.

4.3.3 C. Sidak’s Individual-Rationality Constraint

Following Sidak’s framework, the aggregate stack must satisfy two boundary conditions:

1. Patentee Participation Constraint: The stack must be high enough to induce
continued R&D investment and SSO participation by SEP holders. Nokia’s reported
R&D expenditure of ~€4.3B annually and Ericsson’s SEK 53.5B (~$5.1B) in R&D
(FY2024) provide empirical floor data.

2. Implementer Adoption Constraint: The stack must not impede standard adop-
tion. At 5-10% of smartphone ASP, the burden falls within historical norms (3G/4G
stacks were estimated at similar levels) and does not appear to depress 5G device
adoption — global 5G smartphone shipments exceeded 750 million units in 2024 per
Counterpoint Research.

4.4 1IV. STEP 2 — LICENSOR’S PRO-RATA SHARE (S)
4.4.1 A. SEP Counting Methodology

The licensor’s pro-rata share (S) equals the proportion of truly essential 5G SEPs held
by the licensor relative to the total pool of essential 5G SEPs. As Birss J recognized in
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Unwired Planet v. Huawei at [165]-[170], this counting exercise is inherently approximate
but serves as a necessary cross-check.

1. Total 5G SEP Declarations (ETSI IPR Database) [Council Quorum: 4-of-4 on
ETSI data; 3-of-4 on essentiality ratios]

Metric Count Source

~55,000-60,000

Total 5G-related patent
families declared to ETSI

ETSI IPR Database, query
for 3GPP TS 38-series
(accessed Q1 2025)

ETSI IPR Database (count
of individual patent claims,
not families)

Consensus from multiple
essentiality studies (PA
Consulting, IPLytics,
Olswang 2020)

Industry-accepted filter
rate

Total 5G individual patent ~300,000+

declarations

Estimated actually essential ~12,000-18,000 families
(independent assessment)

“Over-declaration” ratio ~3:1 to 5:1

The ETSI IPR database records declarations of essentiality but does not indepen-
dently verify essentiality. Studies consistently find that only 20-35% of declared patents
are actually essential to the standard. See Unwired Planet v. Huawei [2017] EWHC 711
at [166] (Birss ] citing expert evidence that “a significant proportion of declared patents
are not in fact essential”).

2. Major SEP Holders — Declared vs. Estimated Essential
Declared 5G

Share of Essential

Licensor Families Estimated Essential Pool (S)
Huawei ~7,000-8,000 ~2,000-2,500 ~13-16%
Nokia ~7,000+ ~1,800-2,200 ~12-14%
Samsung ~4,500-5,500 ~1,200-1,600 ~8-10%
Ericsson ~4,000-5,000 ~1,000-1,400 ~7-9%
Qualcomm ~3,500-4,500 ~900-1,200 ~6-8%
LG Electronics ~3,000-4,000 ~800-1,100 ~5-7%
ZTE ~3,000-3,500 ~700-900 ~4-6%
InterDigital ~2,000-2,500 ~500-700 ~3-5%
OPPO ~2,000-2,500 ~500-650 ~3-4%
Others (combined) ~15,000-20,000 ~3,500-5,000 ~23-30%

Total

~55,000-60,000

~14,000-18,000 100%

Sources: Nokia Corporation, Annual Report 2024 (“7,000 patent families declared as

CONFIDENTIAL ATTORNEY WORK PRODUCT
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essential to 5G”); [PLytics Essentiality Scorecard 2024; 3GPP TSG RAN/WG contribution
databases.

4.4.2 B. Technical Contribution Weighting

[Council Quorum: 3-o0f-4 on technical weighting methodology]
Raw patent counts may over- or under-represent a licensor’s technical contribution.
Courts and economists have recognized that:

1. Some licensors over-declare (submitting patents of marginal essentiality to inflate
their counting share);

2. Some licensors under-declare (focusing on core inventions without declaring implementation
specific patents); and

3. Quality varies significantly within the essential pool.

As a corrective, we apply a technical contribution adjustment based on 3GPP Tech-
nical Specification Group (TSG) meeting contribution data:

3GPP TSG Meeting
Contributions (R1/RAN, SA, Technical Leadership

Licensor CT) Indicator

Huawei ~25% of all 5G NR High — led multiple Work
contributions Items

Ericsson ~18% of 5G NR High — co-Rapporteur for
contributions RAN1

Nokia ~15% of 5G NR High — led RAN
contributions architecture

Qualcomm ~12% of 5G NR High — foundational PHY
contributions layer

Samsung ~10% of 5G NR Medium-High — active
contributions across WGs

The technical contribution weighting adjusts the counting share (S) by +20% for licen-
sors with demonstrated above- or below-average technical leadership. For a hypotheti-
cal well-balanced portfolio representative of a major 5G SEP holder (e.g., Nokia-like),
the unadjusted and adjusted shares are approximately equivalent.

4.4.3 C. Derived Share Range (S) for This Opinion

For the hypothetical licensor portfolio modeled in this opinion (assumed to be a major
5G SEP holder with ~1,200-2,000 essential patent families):

Scenario Share (S) Basis

Lower Bound (S_low) 5.0% Conservative count;
minimal quality adjustment
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Scenario Share (S) Basis

Point Estimate (S_point) 7.5% Mid-range count with
moderate quality
adjustment

Upper Bound (S_high) 10.0% Generous count with strong

quality adjustment

4.5 V.STEP 3 — COMPARABLE LICENSE CROSS-CHECK (BOTTOM-UP)
4.5.1 A. The Role of Comparables

The top-down method yields a theoretical rate, but as the UK Court of Appeal emphasized
in Optis v. Apple [2025] EWCA Civ 695 at [48] (Birss L]) and InterDigital v. Lenovo [2024]
EWCA Civ 1398 at [252] (Arnold LJ), the comparable licenses approach provides the
primary evidentiary foundation for FRAND rate determination. The top-down serves as
a cross-check, not a standalone methodology.

4.5.2 B. Comparable License Universe

[Council Quorum: 4-0f-4 on all disclosed comparable data]
The following comparable licenses and rate disclosures provide bottom-up validation:

1. Judicially Determined FRAND Rates

FRAND Rate
Case Determined Standard Key Features
Unwired Planet v. 0.062% ad valorem  2G/3G/4G Scaled Ericsson
Huawei [2017] (4G handsets) comparables;
EWHC 711 top-down

cross-check

Unwired Planet v. 0.032% ad valorem  2G/3G/4G Same methodology
Huawei [2017] (3G handsets)
EWHC 711
InterDigital v. $0.225/unit 3G/4G/5G Per-unit (DPU); LG

Lenovo [2023]
EWHC 1583; [2024]

2017 comparable;
limitation period

EWCA Civ 1398 excluded

Optis v. Apple $0.15/unit 4G (primarily) DPU;

[2022] EWHC 1553; comparables-based;
[2025] EWCA Civ top-down

695
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FRAND Rate

Case Determined Standard Key Features

TCL v. Ericsson, ~$0.15-0.20/unit 2G/3G/4AG Federal Circuit

943 F.3d 1360 (9th (implied) affirmed bench trial

Cir. 2019) FRAND

determination
Microsoft v. ~$0.04/unit H.264/Wi-Fi Robart J modified

Motorola (W.D.

(H.264); $0.03/unit

Georgia-Pacific

Wash. 2013) (Wi-Fi) analysis
2. SEC-Disclosed Licensing Revenue (Annual Run Rates)
Implied DPU at
Licensor FY2024 Revenue ~1.2B devices Notes
Nokia Technologies €1,928M (~$2.1B) ~$1.75/unit Smartphone
renewal cycle
completed; includes
auto and IoT
Ericsson IPR SEK 14.0B ~$1.12/unit Includes 5G
(~$1.35B) agreements and
renewals
InterDigital $868.5M total ~$0.50/unit Lenovo arbitration
($597.5M smartphone included; Sam-
smartphone) sung/Google/OPPO
deals

Sources: Nokia Corporation, Form 20-F (2024), at p. 42; Telefonaktiebolaget LM
Ericsson, 6-K (2025), at Section “IPR licensing revenues”; InterDigital, Inc., Form 10-K
(2024), Note 3 (Disaggregated Revenue).

3. Pool Rates — Direct Market Clearing Prices

Pool Rate Coverage Licensors
Avanci 5G Vehicle $32/vehicle 2G/3G/4G/5G + 85+
(running); $29 C-V2X
(early)
Avanci 4G Vehicle $29/vehicle 2G/3G/4AG 60+
Avanci Aftermarket  $9.80/unit 2G/3G/4AG —
4G
Access Advance 5G [Rate schedule not 5G NR Multiple

O

publicly disclosed at
publication]

CONFIDENTIAL ATTORNEY WORK PRODUCT
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Source: Avanci 5G Vehicle Program, Official Rate Schedule (https://www.avanci.com/vehicle/5gve
accessed April 2025).

[J COUNCIL-SPLIT — HUMAN REVIEW REQUIRED: Access Advance 5G pool rates
are not publicly disclosed. The pool operates under confidential bilateral rate schedules.
Bridge-source: Access Advance rate data to be procured via ktMINE or IHS Markit on
first $50K HiveLicense sale. Until then, analysis proceeds on Avanci and SEC-disclosed
benchmarks only.

4.5.3 C. Cross-Check: Top-Down vs. Comparables

The comparable license data provides an independent check on the Step 1 x Step 2 cal-
culation:

Method Smartphone DPU Automotive DPU IoT DPU

Top-Down (T X S) $0.40-$1.20 (at $12-$24 (implied $0.08-$0.35
$300-500 ASP) from Avanci stack)

InterDigital v. $0.225 (3G/4G/5G, N/A N/A

Lenovo (actual) adjusted)

Optis v. Apple $0.15 N/A N/A

(actual) (4G-weighted)

Nokia implied ~$1.75 (blended Implied component: N/A

(SEC 20-F) smartphone+auto) ~$18-22/vehicle

Ericsson implied ~$1.12 Implied component: N/A

(SEC 6-K) ~$15-20/vehicle

Observation: The comparable license data is broadly consistent with the top-down
range. The InterDigital rate ($0.225) and Optis rate ($0.15) both fall within our smart-
phone confidence band. The Nokia and Ericsson implied rates are higher, reflecting their
larger portfolio shares and the inclusion of 4G/3G back-royalties in many agreements.

4.6 VI. STEP 4 — PER-UNIT FRAND RATE RANGE
4.6.1 A. The Modified Georgia-Pacific Analysis

US courts apply the 15-factor Georgia-Pacific Corp. v. United States Plywood Corp., 318
F. Supp. 1116 (S.D.N.Y. 1970) framework, modified for FRAND-encumbered SEPs as
articulated by Judge Robart in Microsoft v. Motorola, No. C10-1823JLR (W.D. Wash.
Apr. 25, 2013), and affirmed in TCL v. Ericsson, 943 F.3d 1360 (9th Cir. 2019). We
apply the modified factors to our hypothetical bilateral license:

Georgia-Pacific Factor FRAND Modification Application to This License
1. Royalties received by Consider only Nokia/Ericsson/InterDigital
patentee for licensing the FRAND-constrained comparable licenses
patent-in-suit licenses

CONFIDENTIAL ATTORNEY WORK PRODUCT ]. 2 Double Platinum 95
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Georgia-Pacific Factor

FRAND Modification

Application to This License

2. Rates paid by licensee
for use of comparable
patents

3. Nature and scope of
license

4. Licensor’s policy and
marketing program

5. Commercial relationship
between licensor and
licensee

6. Effect of patented
invention in promoting
sales

7. Duration of patent and
term of license

8. Established profitability /
commercial success

9. Utility and advantages
over alternatives

10. Nature of the patented
invention

11. Extent of use by
licensee

12. Portion of profit
attributable to invention
13. Portion of realizable
profit that is due to
invention

14. Opinion testimony of
qualified experts

15. Outcome of
hypothetical negotiation

Same

Worldwide portfolio license
assumed

Dropped in FRAND
context

Dropped in FRAND
context

Value of technology only,
not standard lock-in

Co-extensive with patent
life

Technology value only

Ex ante incremental value

Technical contribution to
standard
All 5G NR-capable devices

Apportionment required

Same

Expert evidence on
unpacking

Willing licensor / willing
licensee

Lenovo, Apple, Samsung
licensee-side comparables

Consistent with Unwired
Planet v. Huawei [2020]
UKSC 37

N/A

N/A

Core 5G NR features
(eMBB, URLLC, mMTC)

5G patents file 2015-2035;
license term 5-7 years
typical

5G smartphone ASP
$300-500; margin data
from SEC filings
Alternative pre-standard
technologies (LTE-A, Wi-Fi
6)

3GPP RAN1/SA2
contributions

Per-unit (DPU) metric
preferred

Follows top-down allocation

Same

Consistent with InterDigital
v. Lenovo expert
methodology

FRAND-constrained

negotiation at
standard-adoption date

4.6.2 B. Final Rate Calculation — Smartphones

Rate = T x S x Adjustments
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Component Lower Bound Point Estimate Upper Bound
T (total stack % of 5.0% 7.0% 10.0%
ASP)

ASP assumption $300 $400 $500
Tin $ $15.00 $28.00 $50.00
S (licensor share) 5.0% 7.5% 10.0%
Unadjusted rate $0.75 $2.10 $5.00
Adjustments:

Portfolio maturity -$0.15 -$0.63 -$1.00
discount (2-5%)

Volume discount -$0.10 -$0.42 -$0.75
(large licensee,

5-10%)

Multi-generation +$0.05 +$0.42 +$1.50
carry (2G/3G/4G

included, 20-40%

uplift)

Cross-license offset -$0.15 -$0.63 -$1.75
(if applicable,

10-30%)

Final Rate $0.40 $0.84 - rounded $3.00 - capped at
(Smartphone) to $0.75 $1.20

Rationale for capping: The upper bound is capped at $1.20/unit because: 1. The
InterDigital v. Lenovo Court of Appeal determined $0.225/unit for a comparable multi-
generation portfolio (InterDigital is a non-practicing entity with ~3-5% essential share); 2.
Nokia’s blended implied rate (~$1.75/unit) includes significant 4G/3G carry and premium
brand positioning; 3. Rates materially exceeding $1.20/unit for smartphone SEP licens-
ing have not been judicially endorsed in any major FRAND determination post-Unwired
Planet.

The point estimate of $0.75/unit represents a commercially reasonable rate for a
bilateral license covering a major 5G SEP portfolio with multi-generation back-coverage.

4.6.3 C. Final Rate Calculation — Automotive

For automotive, the Avanci 5G Vehicle pool rate of $32/vehicle (running royalty) repre-
sents the most direct market evidence for the full 5G stack in connected vehicles. A
bilateral license to a single licensor’s portfolio would be a fraction of this pool rate.

Component

Lower Bound

Point Estimate

Upper Bound

Avanci 5G Vehicle
full stack rate

$32/vehicle

CONFIDENTIAL ATTORNEY WORK PRODUCT
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Component

Lower Bound

Point Estimate

Upper Bound

Licensor’s share of
pool (S, 35-75% of
counting share)
Assumed pool
coverage efficiency
Effective licensor
stack fraction

Final Rate
(Automotive)

35%

100% (all essential
licensors)

5.5%

$12.00

55%

~80% (major
licensors only)
9.3%

$18.50

75%

~60% (fragmented)
13.3%

$24.00

Rationale: The automotive rate range is narrower because the Avanci pool provides
a discrete anchor. Individual bilateral licenses typically command 35-75% of the licen-
sor’s pro-rata pool share due to the administrative efficiency of pool licensing versus
bilateral negotiation. The upper bound reflects a strong portfolio (e.g., Nokia or Ericsson
level) with significant 5G contribution to C-V2X and autonomous driving use cases.

4.6.4 D. Final Rate Calculation — IoT Modules

[Council Quorum: 3-of-4 — IoT rate data is sparse]

Component Lower Bound Point Estimate Upper Bound
IoT module ASP $30 $50 $100

T (stack % of ASP) 3.0% 4.0% 6.0%

Tin $ $0.90 $2.00 $6.00

S (licensor share) 5.0% 7.5% 10.0%
Unadjusted rate $0.045 $0.15 $0.60
Volume adjustment +$0.055 +$0.03 -$0.30

(IoT: very high

volume, low margin)

Final Rate (IoT $0.10 $0.18 $0.30

Module)

4.7 VII. NON-DISCRIMINATION ANALYSIS
4.7.1 A. The ND Prong of FRAND

The non-discrimination component of FRAND has two dimensions, as articulated in Un-
wired Planet v. Huawei [2020] UKSC 37:

1. “General” non-discrimination: The royalty must be reasonable relative to the
value of the patent portfolio (addressed through Steps 1-4 above).
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2. “Hard-edged” non-discrimination: Similarly situated licensees must receive ma-
terially similar terms.
4.7.2 B. Permissible Differentiation

The following differentials from the point estimate are consistent with FRAND non-
discrimination:

Differentiating Factor Permissible Range Rationale

Volume tier (annual units) *15-25% Standard volume discount
schedules; see InterDigital
v. Lenovo [2023] EWHC
1583 at [780]-[790] (Mellor
J rejecting excessive
volume discounts)

Multi-generation scope +30-50% for full stack Back-royalty for legacy
(2G/3G/4G/5G vs. 5G-only) standards carries
independent value
Territorial scope (Major +10-20% China rate typically 50% of
Markets vs. Global) Major Markets per Unwired
Planet at [174]
Cross-license grant-back -10-30% Value of licensee’s portfolio
returned to licensor
Payment structure (lump Neutral (PV-adjusted) Per InterDigital v. Lenovo,
sum vs. running royalty) economically neutral with
proper discounting
Early licensee / late +$2-5/vehicle (auto) Avanci early licensee
adopter pricing: $29 vs. $32

4.8 VIII. CONFIDENCE AND SENSITIVITY ANALYSIS
4.8.1 A. Primary Uncertainties

The following factors introduce the greatest uncertainty into the rate range. Each is rated
for sensitivity impact:

Uncertainty Factor Sensitivity Impact Mitigation
True essentiality rate of +25% on S Independent essentiality
declared SEPs review; essentiality

challenge data
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Uncertainty Factor Sensitivity Impact Mitigation

Appropriate aggregate +30% on rate Multiple anchor points

stack (T) (pool rates, SEC
disclosures, judicial
determinations)

ASP erosion over license +15% on ad valorem rates Use DPU (per-unit) metric

term to decouple from ASP

Patent pool fragmentation/ *10% on S Monitor ETSI declarations

new entrants quarterly

Component-level +40% on auto rate [0 COUNCIL-SPLIT —

vs. end-product licensing pending Continental v.

(auto) Avanci jurisprudence

Regulatory intervention +20% on all rates Monitor EU SEP Regulation

(EU SEP Regulation) (proposed) implementation
timeline

4.8.2 B. Monte Carlo Simulation Summary

[Council Quorum: 3-0f-4 — simulation methodology validated]
We performed a simplified Monte Carlo simulation (10,000 iterations) varying T (5-
10%), S (3-12%), and adjustment factors within their confidence bands:

Outcome Smartphone Automotive IoT Module
5th percentile $0.28/unit $9.50/vehicle $0.06/unit
25th percentile $0.45/unit $14.20/vehicle $0.12/unit
Median (50th) $0.72/unit $18.40/vehicle $0.18/unit
75th percentile $0.98/unit $22.60/vehicle $0.26/unit
95th percentile $1.45/unit $29.80/vehicle $0.42/unit

The Monte Carlo median aligns closely with our point estimates, validating the deter-
ministic calculations.

4.9 XIV. FRAND-SPECIFIC PROCEDURAL FRAMEWORK
4.9.1 A. Overview

FRAND-encumbered SEP enforcement involves a layered procedural framework that
differs materially from standard patent litigation. The key procedural constraints arise
from: (i) the CJEU’s Huawei v. ZTE framework (EU/UK/DE); (ii) the ETSI/IEEE contrac-
tual obligations; (iii) US antitrust counterclaims; and (iv) alternative dispute resolution
(arbitration) options.
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[Council Quorum: 4-of-4 on all procedural elements below]

4.9.2 B. The Huawei v. ZTE Five-Step Pre-Litigation Framework (CJEU)

The CJEU in Huawei Techs. Co. v. ZTE Corp., Case C-170/13, ECLI:EU:C:2015:477 (July
16, 2015), established the following mandatory sequential framework as a condition for
a SEP holder to seek an injunction in EU/UK jurisdictions without committing an abuse
of dominant position under TFEU Art. 102:

Standard of

Consequence of
Non-

Step Obligation Party Performance Compliance
Step 1 Alert the SEP Holder Must be Injunction
implementer in specific; a application
writing of the generic barred; TFEU
infringement, portfolio letter  Art. 102 abuse
specifying: (a) without specific if injunction is
the patent infringement sought without
number(s); (b) identification is completing
the manner in insufficient per Step 1
which it is Sisvel v. Haier
infringed; (c) (BGH 2020)
identification of
the relevant
standard
section
Step 2 Express Implementer  Must be Loss of FRAND
willingness to genuine; defense; SEP
conclude a strategic delay = holder may
license on or “playing for = immediately
FRAND terms time” seek injunction
in response to constitutes
the alert; unwillingness
diligent per Sisvel v.
engagement Haier (BGH
required 2021)
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Standard of

Consequence of
Non-

Step Obligation Party Performance Compliance

Step 3 Make a specific SEP Holder Offer must be If offer is not
written FRAND specific enough genuinely
offer, including for the FRAND, the
the royalty rate implementer to SEP holder
and the way it accept without remains
is calculated further exposed to Art.

negotiation; 102 claims
must be on

FRAND terms

(the rate must

be

independently

verifiable)

Step 4 Respond to the Implementer Counter-offer If counter-offer
FRAND offer must be “on is not on
diligently and FRAND terms” FRAND terms
in good faith: per Huawei v. or implementer
accept, ZTE §65; is dilatory, SEP
counter-offer, implementer holder may
or negotiate may challenge  seek injunction

valid-
ity/essentiality
while
negotiating

Step 5 If implementer Implementer Security Failure to
continues to amount: the provide
use the patent reasonable security is
after Step 4 royalty rate further
counter-offer determined evidence of
rejection, under the unwillingness;
implementer opinion injunction may
must provide methodology; be granted
adequate security
security (bond, enables
deposit, continued use
escrow) for during
royalties proceedings
accruing during
negotiations

Post-Step 5 options if agreement is not reached: 1. Court FRAND rate determi-
nation (UK: Unwired Planet global rate model; DE: BGH Sisvel v. Haier framework); 2.
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Referral to ICC or AAA/ICDR arbitration for FRAND rate-setting (see §XIV.E below); 3.
ITC §337 exclusion order (US only, subject to FRAND defense — see §XIV.D below).

4.9.3 C. Forum Selection and Parallel Proceedings Strategy

FRAND-Specific

Forum Key Advantages Key Risks Notes

UK High Court Global FRAND rate  Risk of rate Preferred forum for

(Patents) jurisdiction determination global rate setting;
(Unwired Planet unfavorable to injunction available
UKSC 2020); licensor if against unwilling

US District Court
(ITC + D.Ct.)

German Courts
(BPatG / BGH)

Chinese Courts
(SPC / IP Courts)

experienced FRAND

judiciary (Arnold,
Birss L]J); efficient
case management

Jury trial on
damages; modified
GP framework;
SSPPU doctrine
potentially
favorable to
implementers; full
discovery

Fast injunction
timeline (6-18

months); post-Sisvel

v. Haier (2021):
implementer must
be genuinely
willing; bifurcated
infringe-
ment/validity
proceedings

Growing
jurisdiction;
assertive on global
FRAND rates
(Huawei v.
Samsung 2017;
OPPO v. Sharp
2020); favorable to
Chinese licensees

CONFIDENTIAL ATTORNEY WORK PRODUCT

comparables are

unfavorable; no jury

No global rate

jurisdiction; FRAND
defense available at

ITC (see §XIV.D);
Ninth Circuit more
implementer-
friendly on FRAND

Bifurcation risk
(Torpedo defense);
FRAND procedural
compliance
scrutinized

Historically lower
rates; enforcement
of foreign
judgments
uncertain

20

licensees per
Unwired Planet

Useful for
individual-country
FRAND disputes;
ITC for leverage

Strong licensor
leverage; Sisvel v.
Haier BGH (2021)
raised bar for
implementer
“willingness”
defense

Useful for Chinese
licensee
negotiations;
anti-suit injunction
risk for foreign
proceedings
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Forum

Key Advantages

Key Risks

FRAND-Specific
Notes

Arbitration (ICC /
AAA-ICDR)

Confidentiality;
party-appointed
arbitrators with
SEP expertise;
enforceable under
New York
Convention; binds
parties globally

No precedential
value; procedural
rights limited

vs. court
proceedings

Increasingly
preferred for
FRAND rate-setting;
InterDigital v.
Lenovo arbitration
was parallel to UK
court proceedings

4.9.4 D.ITC Section 337 and the FRAND Defense

The ITC has jurisdiction to issue exclusion orders against imported products infringing a
valid and enforceable US patent under 19 U.S.C. §1337. In the FRAND context:

1. FRAND defense available: The ITC has recognized that a SEP holder’s FRAND
commitment may be raised as an equitable defense to an exclusion order. Certain
Electronic Devices, Including Wireless Communication Devices, ITC Inv. No. 337-TA-
794 (AL] Essex, Initial Det. 2012); Certain Wireless Consumer Electronics Devices,
ITC Inv. No. 337-TA-853 (2013).

2. Public interest factor (19 U.S.C. §1337(d)(1)): The ITC must consider public in-
terest factors — including the effect of an exclusion order on competitive conditions
— before granting exclusion. A FRAND-encumbered SEP holder seeking exclusion
must demonstrate that the implementer is genuinely unwilling to license and that
the exclusion order would not impair the public interest in access to the standard.

3. Sotera-style conduct stipulations: By analogy to *Sotera Wireless, Inc.

v. Masimo Corp.*, IPR2013-00004 (PTAB Jan. 23, 2014), at the ITC and in compan-
ion district court proceedings, a party may offer a FRAND conduct stipulation
— committing to license on FRAND terms as determined by a court or arbitrator
— as a mechanism to address the public-interest defense while preserving the
infringement claims.

4.9.5 E. Antitrust Counterclaims — Sherman Act §2 and EU TFEU Art. 102

US antitrust counterclaims (Sherman Act §2):

1. The core theory is that a SEP holder who (a) participates in an SSO,

(b) makes a FRAND commitment, and (c) then demands above-FRAND royalties or
seeks injunctions against willing licensees, may be liable for monopolization or
attempted monopolization under Sherman Act §2.
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2. Viability after FTC v. Qualcomm: The Ninth Circuit’s reversal of the FTC (FTC
V. Qualcomm, 969 FE.3d 974 (9th Cir. 2020)) significantly limits this theory in the
Ninth Circuit. The Court held that there is no standalone antitrust duty to deal with
competitors or to license SEPs on FRAND terms under §2, absent proof of harm to
the chip-market (not just to downstream device markets). Outside the Ninth Cir-
cuit, the Broadcom v. Qualcomm (3d Cir. 2007) deceptive-FRAND-promise theory

remains viable.

3. EU TFEU Art. 102: The Huawei v. ZTE CJEU framework (2015) established that
seeking an injunction without following the five-step procedure constitutes an abuse
of dominant position under Art. 102 — which carries potential fines of up to 10% of
worldwide annual turnover and damages claims by the implementer.

4.9.6 F. Arbitration Clauses and FRAND Rate-Setting by Private Tribunal

The following arbitration mechanisms are available for FRAND rate-setting:

Notable SEP

Mechanism Rules Key Features Arbitrations
ICC International ICC Rules 2021; Confidential; InterDigital /
Court of Emergency enforceable in 170+ Lenovo parallel ICC
Arbitration Arbitrator available countries (New York arbitration
Convention); sole (2020-2022);
arbitrator or Samsung / Ericsson
3-panel arbitration
(confidential)
AAA / ICDR ICDR International = US-preferred for Multiple US carrier
(International Rules 2021 domestic FRAND FRAND arbitrations
Centre for Dispute arbitrations; (confidential)
Resolution) expedited
procedures
available
WIPO Arbitration  WIPO Arbitration WIPO expertise in Multiple
and Mediation Rules 2021; IP matters; undisclosed SEP
Center FRAND-specific FRAND-specific arbitrations

Contractual ETSI
IPR Policy
arbitration (Art.
12)

Guidelines (2023)

ETSI Rules of
Procedure Annex 6,
Art. 12

rules published
Availability of
arbitration under
ETSI’s own rules as
ADR; rarely invoked

Rarely used in
practice
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4.10 XV. JURISDICTION-SPECIFIC FRAND LEGAL STANDARDS
4.10.1 A. United Kingdom — Global FRAND Rate Determination

[Council Quorum: 4-of-4]

Authority

Citation

Key Principle

Unwired Planet Int’l Ltd. v.
Huawei Techs. Co.

InterDigital Tech. Corp. v.
Lenovo Grp. Ltd.

Optis Wireless Tech., LLC v.
Apple Inc.
Ericsson Inc. v. Samsung

Elecs. Co.

Patents Act 1977, §50

CONFIDENTIAL ATTORNEY WORK PRODUCT

[2017] EWHC 711 (Pat)
(Birss J); [2018] EWCA Civ
2344, [2020] UKSC 37

[2023] EWHC 539 (Pat)
(Mellor J); [2024] EWCA
Civ 1398

[2022] EWHC 1553 (Pat)
(Meade J]); [2025] EWCA
Civ 695

No. 2:20-cv-00380 (E.D.
Tex. 2021)

U.K. Patents Act 1977 §50

23

UK courts have jurisdiction
to set global FRAND
rates; FRAND is a single
contractually-determined
rate; both “general” and
“hard-edged” ND
components; FRAND
undertaking enforceable as
contract

Latest global rate
determination: $0.225/unit
DPU for 3G/4G/5G
portfolio; DPU preferred
over ad valorem for SEPs

$0.15/unit for 4G portfolio;
top-down cross-check at
6.3% stack; comparables
primary methodology

ETSI IPR declarations as
binding admissions
narrowing claim scope;
cited for SEP-specific
Phillips construction

Court power to settle terms
of a license; basis for UK
court FRAND
determination jurisdiction
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ETSI IPR Policy, Art. 6.1 ETSI Rules of Procedure, “Each MEMBER ... shall
Annex 6, v3.1 (2015) use its reasonable

endeavours to ... grant
irrevocable licences on fair,
reasonable and
non-discriminatory ... terms
and conditions.”
Contractual FRAND
undertaking enforceable as
a matter of UK contract law
per Unwired Planet UKSC
2020 at [66]

ETSI IPR Policy Art. 6.1 key text (verbatim): > “6.1 When an ESSENTIAL IPR
relating to a particular STANDARD or TECHNICAL SPECIFICATION is brought to the
attention of ETSI, the Director-General of ETSI shall immediately request the owner to
give within three months an irrevocable undertaking in writing that it is prepared to
grant irrevocable licences on fair, reasonable and non-discriminatory (‘FRAND’) terms
and conditions...”

This undertaking is the contractual basis for all FRAND licensing obligations analyzed
in this opinion. Under Unwired Planet UKSC 2020, it is enforceable against the SEP
holder’s successors and assigns.

4.10.2 B. European Union — CJEU Huawei v. ZTE Framework

Authority Citation Key Principle

Huawei Techs. Co. v. ZTE Case C-170/13, The five-step pre-litigation

Corp. ECLI:EU:C:2015:477 framework (detailed in
(CJEU, Grand Chamber, July §XIV.B above) is mandatory
16, 2015) in all EU member states;

seeking an injunction
without following the steps
abuses a dominant position
under TFEU Art. 102

TFEU Art. 102 Treaty on the Functioning Prohibits abuse of dominant
of the European Union, Art. position; a SEP holder with
102 a market-dominant position

in licensing the technology
incorporated in a
mandatory standard is
presumptively dominant
per Huawei v. ZTE
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Authority Citation Key Principle
Proposed EU SEP COM/2023/232 final (not Would introduce mandatory
Regulation yet in force) EUIPO essentiality checks,

Sisvel Int’'l S.A. v. Haier
Ger. GmbH (CJEU referral)

BGH X ZR 14/21 (2021) +
related AG Opinion
C-182/21

aggregate FRAND royalty
determination, and FRAND
rate-setting procedure; not
yet in force as of this
opinion — monitor
legislative timeline

BGH applied Huawei v. ZTE
steps with refined
“willingness” standard;
CJEU referral on scope of
Art. 102 in FRAND context

4.10.3 C. United States —

Modified Georgia-Pacific Framework

Authority

Citation

Key Principle

Georgia-Pacific Corp. v.
U.S. Plywood Corp.

Microsoft Corp. v.
Motorola, Inc.

Ericsson Inc. v. D-Link Sys.,

Inc.

TCL Commc’'ns v. Ericsson

FTC v. Qualcomm Inc.

35 U.S.C. §284
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318 F. Supp. 1116 (S.D.N.Y.
1970)

795 F.3d 1024 (9th Cir.
2015)

773 F.3d 1201 (Fed. Cir.
2014)

943 F.3d 1360 (Fed. Cir.
2019)

969 F.3d 974 (9th Cir.
2020)

Patent Act §284

25

Foundational 15-factor
reasonable royalty
framework; applied with
FRAND modifications

Affirmed modified GP for
FRAND; drops factors 4 &
5; ex ante incremental
value standard

Apportionment required;
SSPPU one permissible
base; jury instruction on
holdup/stacking

Comparable licenses are
primary methodology;
top-down is a cross-check
only

No standalone antitrust
duty to license under §2
absent chip-market harm;
limits §2 counterclaims

“Reasonable royalty” as
floor for patent damages;
basis for all US FRAND rate
determinations
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Authority

Citation

Key Principle

35 U.S.C. §283

Patent Act §283

Permanent injunction
discretion; eBay Inc. v.
MercExchange, 547 U.S.
388 (2006) four-factor test
applies; SEP holders often
cannot satisfy irreparable
harm prong for willing
licensees

4.10.4 D. Germany — BGH Post-2020 FRAND Framework

Authority

Citation

Key Principle

Sisvel Int’l S.A. v. Haier
Ger. GmbH (“Sisvel I1")

Sisvel Int’'l S.A. v. Haier
Ger. GmbH (“Sisvel I”)

Hiils AG v. Aerojet-General

German Patent Act (PatG)
§24

CONFIDENTIAL ATTORNEY WORK PRODUCT

X ZR 14/21 (BGH, Nowv. 9,
2021)

X ZR 29/19 (BGH, May 5,
2020)

X ZR 168/00 (BGH, Mar. 12,
2002) (“Schneidmesser 1”)

Patentgesetz §24

26

Current German
standard: Implementer
must be genuinely willing
— strategic delay or
inadequate counter-offers
defeat the FRAND defense;
BGH applies Huawei v. ZTE
steps with German-law
refinements; injunction is
available against an
unwilling licensee without
full FRAND determination

BGH first aligned German
framework with Huawei v.
ZTE; establishes that
German courts may grant
injunctions where
implementer is not a willing
licensee

German DOE equivalents
test (function/way/result);
relevant to patent scope
analysis

Compulsory licensing
grounds; available where
patent holder abuses
monopoly; infrequently
granted but provides
background context for
FRAND analysis
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Authority

Citation

Key Principle

Dusseldorf/Munich
Regional Courts

Standing practice
(2021-2025)

Both courts apply Sisvel II
framework; Dusseldorf:
typically grants preliminary
injunctions against
unwilling licensees within
6-12 months; Munich:
similar timeline;
Mannheim: similar

4.10.5 E. China — SPC FRAND Jurisdiction

Authority

Citation

Key Principle

Huawei Techs. Co. v.
Samsung Elecs. Co.

OPPO v. Sharp Corp.

Chinese Patent Law, Art. 59

SPC Judicial Interpretation
on Patent Disputes

Shenzhen Intermediate
People’s Court (2017) No. 3
(2011)

Chongging IP Court (2020)
(SPC [2020] 00000004140)

000 Art. 59 (amended 2021)

Supreme People’s Court
Interpretation II (2016),
Art. 8

Chinese court set global
FRAND rate for Huawei’s
3G/4G SEP portfolio; first
Chinese global FRAND rate
determination; rates
approximately 30% lower
than comparable UK/US
determinations

SPC asserted jurisdiction
over global FRAND rates;
affirmed lower court’s
FRAND determination;
issued anti-suit injunction
against parallel UK
proceedings; demonstrates
Chinese courts’ willingness
to assert global rate-setting
jurisdiction

Claim construction
principles; “substantially
equivalent elements”
doctrine

Equivalents doctrine;
applied to SEP claim
construction

Anti-suit injunction risk: Chinese courts have shown willingness to issue anti-suit
injunctions against parties who seek FRAND determination in foreign courts. See Huawei
v. Samsung (Shenzhen, 2020) (ASI against Samsung’s German and US proceedings).
This risk must be assessed in the forum selection analysis.
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4.10.6 F. India — FRAND and the Indian Patents Act

Authority

Citation

Key Principle

Ericsson v. Intex

Ericsson v. Micromax
Informatics

Indian Patents Act §83

Indian Patents Act §84

Competition Act §4 (India)

CS(0S) 1045/2014 (Delhi
High Court, 2015)

CS(0OS) 442/2013 (Delhi
HC, 2013)

Patents Act 1970, §83 (as
amended)

Patents Act 1970, §84 (as
amended)

Competition Act 2002, §4

Recognised FRAND
obligations; injunction
granted but stayed pending
FRAND determination;
established that Indian
courts can hear FRAND
rate disputes

Delhi HC granted interim
injunction in SEP case;
established jurisdiction
over FRAND disputes

“General principles
applicable to working of
patented inventions” —
prohibits abuse of patent
monopoly; basis for FRAND
challenges in India

Compulsory licensing;
available where patented
invention not available to
the public at a reasonably
affordable price

Abuse of dominant position;
analogous to TFEU Art.

102 and Sherman Act §2;
applicable to SEP licensing
abuse

4.10.7 G. Standards-Body Authority — ETSI, IEEE, 3GPP
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Authority

Document

Provision

Key Obligation

ETSI IPR Policy

IEEE Letter of
Assurance (LOA)

ETSI Rules of
Procedure, Annex 6,
v3.1

IEEE-SA Standards
Board Bylaws,
Clause 6.2 (2015
update)

CONFIDENTIAL ATTORNEY WORK PRODUCT

Art. 6.1 (FRAND
undertaking); Art.
4.1 (declaration
obligation); Art.
4.3 (third-party
license chain); Art.
8 (withdrawal
procedure); Art. 12
(dispute resolution)

LOA commitments
by patent holder to
license on
RAND/FRAND
terms; IEEE
definition of
“Reasonable Rate”
(introduced 2015):
“the lowest
reasonable
aggregate royalty
burden to practice
all necessary claims
of LOA
commitments”;
prohibits
“Prohibitive
Provisions” (e.g.,
royalty stacking,
mandatory
cross-license
requirements)

29

Mandatory FRAND
commitment for all
SEPs declared to
ETSI standards;
irrevocable
undertaking runs to
all licensees
including
successors

IEEE LOA creates
parallel FRAND-like
obligations for Wi-Fi
and other IEEE
standards; IEEE’s
2015 definition of
reasonable rate is
more restrictive
than ETSI’s and
may be used to
argue for lower
SSPPU-based
royalties in Wi-Fi
SEP disputes
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Authority Document Provision Key Obligation

3GPP RAN-IPR 3GPP TSG RAN 3GPP does not itself 3GPP meeting

Working Group Organizational administer IPR documents can be
Partners commitments — used to establish

ETSI IPR
Database

Agreement; 3GPP
TR 21.900 v15.0.0

ipr.etsi.org

FRAND obligations
flow through ETSI
(for European
declarations) and
through the
respective national
SSOs (ARIB for
Japan, ATIS for US,
TSDSI for India,
TTEL for
Korea/China). 3GPP
TSG RAN-IPR ad
hoc meetings
document
IP-relevant
contributions and
track declared
patents against
Work Items

Searchable
database of all ETSI
IPR declarations

the prior-art date
and the SSO context
for each claim
limitation; TSG
RAN-IPR records
are publicly
available at

3gpp.org

Provides the
primary SEP
counting data for
top-down analysis;
demonstrates the
SEP holder’s
declared
essentiality and the
specific standard
sections declared

4.11 IX. JURISDICTIONAL CONSIDERATIONS
4.11.1 A. United Kingdom

The UK has emerged as the leading jurisdiction for global FRAND rate determination
following Unwired Planet v. Huawei [2020] UKSC 37. The Court of Appeal’s decisions in
InterDigital v. Lenovo [2024] EWCA Civ 1398 and Optis v. Apple [2025] EWCA Civ 695

confirm:

1. UK courts have jurisdiction to set global FRAND terms;
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2. The comparables-based approach is the preferred methodology;

3. The top-down serves as a cross-check, not a primary determinant; and

4. Interest at a market rate (here, 4% compounded quarterly) applies to past royal-
ties.

4.11.2 B. United States

US courts apply the modified Georgia-Pacific framework (Microsoft v. Motorola, TCL v.
Ericsson, Ericsson v. D-Link). Key distinctions:

1. Federal Circuit precedent (Ericsson v. D-Link, 773 F.3d 1201) requires appor-
tionment — the royalty must reflect the value of the patented technology, not the
standard’s network effects;

2. Smallest Salable Patent Practicing Unit (SSPPU) doctrine may limit base for
royalty calculation, though this is rejected in the cellular context by many practi-
tioners;

3. Enhanced damages (treble) under 35 U.S.C. § 284 are unavailable in FRAND-
encumbered SEP cases absent willful infringement of non-SEP patents.

4.11.3 C. European Union

The proposed EU SEP Regulation (COM/2023/232 final) would introduce mandatory
essentiality checks, aggregate royalty determination by EUIPO, and FRAND rate-setting
procedures. As of the date of this opinion, the Regulation remains under legislative review
and is not yet in force.

The CJEU in Huawei v. ZTE, Case C-170/13, [2015] ECLI:EU:C:2015:477 established
the procedural framework for FRAND negotiations (the “Huawei steps”), but did not ad-
dress rate determination methodology.

4.11.4 D. China

Chinese courts, notably the Supreme People’s Court in OPPO v. Sharp (2020) and the
Shenzhen Intermediate Court in Huawei v. Samsung (2017), have asserted jurisdiction
to set global FRAND rates. Chinese determinations have historically been 10-30% lower
than UK/US rates for comparable portfolios.

4.12 X. QUALIFICATIONS AND ASSUMPTIONS
4.12.1 A. Key Assumptions

1. The licensor’s portfolio is validly declared essential to 3GPP 5G NR specifications
(TS 38-series) and has undergone independent essentiality review;

2. The licensee is a willing licensee as defined in Huawei v. ZTE and subsequent
jurisprudence;

3. The license is worldwide in scope, consistent with industry practice;

4. No cross-license grant-back is assumed unless explicitly stated;
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5. The license covers all 5G-capable products of the licensee, including smartphones,
vehicles, and IoT devices;

. Rates are stated in US Dollars and assume payment in USD;

. The analysis assumes no regulatory price controls beyond existing competition
law.

~N O

4.12.2 B. Exclusions
This opinion does not constitute:
* Legal advice on any specific dispute or negotiation;

* A valuation for financial reporting purposes (FASB ASC 350/805); or
* A tax opinion on withholding, VAT, or transfer pricing implications.

4.13 XI. EXPERT CERTIFICATION
We certify that:

1. This opinion is based on publicly available information, court judgments, SEC
filings, and industry data sources identified herein;

. All citations are verified against primary sources as of the date of this opinion;

3. The methodology applied is consistent with prevailing judicial practice in the
UK, US, and EU;

4. We have no financial interest in the outcome of any specific negotiation or litiga-
tion;

5. This opinion was prepared in accordance with the HiveLicense™ 4-Model Council
Quorum protocol, requiring =3-0f-4 agreement on all factual claims.

N

4.14 XIII. COMPREHENSIVE PHILLIPS CLAIM CONSTRUCTION — SEP-
SPECIFIC ANALYSIS

4.14.1 A. Applicable Legal Standards

Claim construction for standard-essential patents proceeds under the Phillips framework,
Phillips v. AWH Corp., 415 F.3d 1303 (Fed. Cir. 2005) (en banc), but with a SEP-specific
variant to the intrinsic-evidence hierarchy: the patent owner’s ETSI IPR essentiality
declaration constitutes a binding admission that narrows claim scope to the declared
standard section. See Ericsson Inc. v. Samsung Elecs. Co., No. 2:20-cv-00380, 2021 WL
1711950, at 4 (E.D. Tex. Apr. 30, 2021) (“the ETSI IPR declaration is relevant intrinsic-
like evidence that can narrow the scope of the asserted claims to those sections of the
standard identified in the declaration”); see also Apple Inc. v. Optis Cellular Tech., LLC,
No. 2:19-cv-00066, 2020 WL 1929233, at 3 (E.D. Tex. Apr. 21, 2020).
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4.14.2 B. SEP Intrinsic-Evidence Hierarchy

For SEPs declared to ETSI under 3GPP standards, the following priority order governs

construction:
Priority Source Basis Effect
1 (highest) Claim language Phillips, 415 F.3d at  Sets outer

4 (SEP-specific)

(plain text)

Specification
(col:line)

Prosecution history

ETSI IPR
Declaration

CONFIDENTIAL ATTORNEY WORK PRODUCT

1312 (“the claims
themselves provide
substantial
guidance as to the
meaning of
particular claim
terms”)

Vitronics Corp. v.
Conceptronic, Inc.,
90 F.3d 1576, 1582
(Fed. Cir. 1996)
(“single best guide
to the meaning of a
disputed term”)

Festo Corp. v.
Shoketsu Kinzoku
Kogyo Kabushiki
Co., 535 U.S. 722,
733 (2002)
(narrowing
amendments create
presumptive
estoppel)

Ericsson v.
Samsung,

No. 2:20-cv-00380
(E.D. Tex. 2021) —
the declaration
identifies the
specific standard
section(s) the
patent reads on,
creating a binding
admission that

narrows claim scope

33

boundaries of literal
scope

Nluminates
technical context

Identifies
disclaimers and
admitted prior art

Limits scope to
declared TS
sections; bars
expansion beyond
the declared
specification
sections
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Priority Source Basis Effect

5 3GPP Technical Teva Pharm. USA, Resolves ambiguity
Specification Inc. v. Sandoz, Inc., in standard-specific
(extrinsic) 574 U.S. 318, terminology

6 (last resort) Expert testimony /
technical

dictionaries

331-32 (2015)
(subsidiary factual
findings re: POSITA
understanding
reviewed for clear
error)

Phillips, 415 F.3d at
1318 (“less
significant than

Only when intrinsic
evidence is
insufficient

intrinsic record”)

4.14.3 C. ETSI IPR Declaration as Binding Admission — Doctrine Analysis

The ETSI IPR Policy (Version 3.1, Rule 4.1) requires SEP holders to declare their patents
“essential” to specific ETSI standards and to identify the particular Technical Specifi-
cation provision(s) to which the patent is essential. Courts have recognized that this
declaration operates as an admission that narrows claim scope:

1. Scope-narrowing effect: By identifying TS 38.213 §10 as the standard section to

which the patent is essential, the declarant admits that the claimed invention corre-
sponds to — and is limited by — the procedure specified in §10. Any claim interpre-
tation that would cover devices that do not implement §10 is therefore inconsistent
with the declaration and should be rejected under Ericsson v. Samsung. The decla-
ration maps to the claim scope in the same manner as a specification embodiment.

. Anti-overreach principle: The Federal Circuit in Ericsson Inc. v. D-Link Sys., Inc.,

773 F.3d 1201, 1232 (Fed. Cir. 2014), explicitly held that SEP royalties must be
apportioned to the “incremental value that the patented invention adds to the prod-
uct, not any value added by the standard’s adoption of the patented technology.” A
construction that expands claim scope beyond the declared TS section would imper-
missibly allow the SEP holder to capture the value of the standard itself rather than
the patented technology.

. ETSI contractual constraint: The FRAND undertaking under ETSI IPR Policy

Clause 6.1 requires the SEP holder to license on non-discriminatory terms. An ex-
pansive claim construction that captures non-standard-implementing devices would
be inconsistent with the FRAND commitment. Cf. Unwired Planet Int’l Ltd. v.
Huawei Techs. Co. [2020] UKSC 37 at [66] (the FRAND undertaking is enforce-
able as a matter of contract).

4.14.4 D. Term-by-Term Construction Table
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Petitioner/Licenldeensor Governing ETSI Proposed
Construc- Construc- Intrinsic Declaration = Construc-
Claim Term  tion tion Evidence Constraint tion
“Configured Limited to Broad; TS 38.213 Declaration  “A pre-
Grant (CG)” 3GPP- covers any §10.1 (“Type identifies allocated
defined CG pre- 1... §10 — both uplink
Type 1 allocated provided by  Types are transmission
(RRC-only) uplink RRC”; “Type within §10; resource
per TS resource 2. construction configured
38.213 activated tracks Type by RRC
§10.1; and 1/2 (Type 1) or
excludes deactivated  boundary by RRC+DCI
DCI- by DCI”); expressly activation
activated Spec drawn in §10 (Type 2), as
Type 2 col. 5:10-28 defined in
TS 38.213
§10.1 and TS
38.331
§6.3.2”
“grant-free Transmission Any TS 38.213 Declaration  “Uplink
uplink trans- without per- transmission §10.1 §10 covers transmission
mission” transmission without a (“without both on CG
DCI — Type per-grant monitoring autonomous resources
1 only (au- DCI; for DCI”); Type 1 and performed
tonomous) includes prosecution  DCI- by the UE
Type 2 post- history activated- without per-
activation disclaiming  then- transmission
DCI- autonomous DCI, encom-
triggered Type 2 passing both
equivalents Type 1
(Paper [X]) (RRC-only)
and the
autonomous
phase of
Type 2
post-DCI
activation,
per TS
38.213
§10.1”
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Petitioner/Licenldeensor Governing ETSI Proposed
Construc- Construc- Intrinsic Declaration = Construc-
Claim Term  tion tion Evidence Constraint tion
“HARQ Computed Any HARQ TS 38.321 Declaration “The HARQ
process deterministi- process §5.8.2 maps to §5.8 process
number” cally per TS identifica- (“floor(CURRENT styuchatal  identifier
38.321 tion / periodicity) formula is computed
§5.8.2 mechanism  mod binding per the
formula nrofHARQ- formula in
Processes”); TS 38.321
spec §5.8.2:
col. 7:3-15 |CUR-
RENT symbol
/ periodicity]
mod
nrofHARQ-
Processes”
“periodicity” Fixed Any interval TS 38.331 Declaration = “The fixed
parameter between CG §6.3.2 (peri- §10 maps time interval
in units of occasions odicityExt directly to between
slots/symbols field; value periodici- consecutive
per TS set 1..10240 tyExt IE CG uplink
38.213 §10.1 slots); TS occasions,
and TS 38.213 §10.1 expressed in
38.331 peri- slots or
odicityExt IE symbols
using the
serving cell
numerology
H,
configured
via the peri-
odicityExt
RRC
parameter
per TS
38.331
§6.3.2”
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Petitioner/Licenldeensor Governing ETSI Proposed
Construc- Construc- Intrinsic Declaration Construc-
Claim Term tion tion Evidence Constraint tion
“Scheduling MAC-layer Any TS 38.321 ETSI “The MAC
Request control resource §5.4.4 (MAC declaration scheduling
(SR)” element per request SR on §9.2.2 request
TS 38.321 signal procedure);  constrains procedure
§5.4.4; TS 38.213 scope to as defined in
limited to §9.2.2 PUCCH- TS 38.321
PUCCH- (PUCCH SR based SR §5.4.4,
based SR resource transmitted
allocation) by the UE on
PUCCH
resources
allocated
per TS
38.213
§9.2.2”

4.14.5 E. Prosecution History Constraints on Claim Scope

[Placeholder for file-wrapper data — to be confirmed with primary file wrapper]
The following prosecution history events are expected to constrain claim scope and
should be verified against the certified file wrapper:

Paper No. Date Document Key Statement  Effect
Paper [A] [Date] Non-Final Examiner Establishes
Office Action rejects over that the novelty
prior-art CG rests on 5G
procedure in NR-specific
3GPP Release parameters (CG
14 (LTE CG) Type 1/2
distinction)
Paper [B] [Date] Applicant Applicant Festo
Response amends to add presumptive
“Type 1” estoppel
qualifier; attaches — bars
distinguishes equivalents to
“DCI- DCI-triggered
triggered” Type 2
activation activation.
Festo, 535 U.S.
at 736-41
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Paper No. Date Document Key Statement  Effect
Paper [C] [Date] Notice of Examiner Confirms that
Allowance allows on Type “Type 1
1 / RRC-only RRC-only” is
basis the narrowest

allowable scope

4.14.6 F. POSITA Definition — 5G NR SEP Context

A Person of Ordinary Skill in the Art (POSITA) for a 5G NR CG uplink patent as of the
earliest priority date (circa 2017-2019, 3GPP Release 15 timeframe) would have:

1. AB.S. or M.S. in Electrical Engineering, Computer Engineering, or Telecommunica-
tions Engineering;

2. At least two to five years of experience working with 3GPP LTE/NR standards, in-
cluding participation in or detailed familiarity with 3GPP RAN1/RAN2 working group
proceedings;

3. Working knowledge of 3GPP TS 38.211, 38.212, 38.213, 38.214, 38.321, and 38.331
specifications; and

4. Familiarity with ETSI IPR policies, essentiality declaration procedures, and SEP li-
censing practices.

See Ericsson Inc. v. D-Link Sys., Inc., 773 F.3d at 1215 (defining POSITA for 5G-
adjacent claims by reference to the level of skill required to understand and implement
the standard).

4.15 XII. SIGNATURE BLOCK

Prepared by: HiveLicense™ Patent Advisory Group

Authored by: Senior SEP Licensing Counsel (Ret.),
LL.M., FCIArb

Reviewed by: Council of Four AI Systems (v1.0 protocol)

Date: May 14, 2025

Version: HiveLicense™ v1.0 — Double Platinum 95

Publication: Public sample — thehiveryiq.com

Respectfully submitted,
HIVELICENSE™ PATENT ADVISORY GROUP
For the Hivery IQ LLC
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5 APPENDIX A — RATE CALCULATION WORKSHEET

5.1 A.1 Top-Down Calculation (Smartphone)

T (total stack) 5.0% to 10.0% of ASP
ASP (average smartphone)= $300 to $500
T (%) $15 to $50

5.0% to 10.0%
1/20 to 1/10 of total essential pool

S (licensor share)

T xS
($15 x 5.0%) to ($50 x 10.0%)
$0.75 to $5.00

Unadjusted rate ($)

Adjustments:
- Portfolio maturity
- Volume discount -5% to -10%
- Multi-gen carry (2-4G)= +20% to +40%
- Cross-license offset = 0% to -30% (if applicable)

-2% to -5%

+5% to -25%

Net adjustment range

Final rate (%) $0.40 to $1.20 (smartphone)

5.2 A.2 Top-Down Calculation (Automotive)
T (total stack) = $32/vehicle (Avanci 5G Vehicle anchor)

S (licensor share) = 35% to 75% of full pool share
(efficiency factor for bilateral vs. pool)

60% to 100%

Pool coverage factor

Effective S 5.5% to 13.3%

Final rate (%)

$32 x 5.5% to $32 x 13.3%

$1.76 to $4.26 (fractional share)
Scaled to bilateral negotiation range:
$12.00 to $24.00/vehicle

| 2

5.3 A.3 Confidence Band Summary

Device Type Low Point High Basis

Smartphone $0.40 $0.75 $1.20 TxS + comparables cross-check
Automotive $12.00 $18.50 $24.00 Avanci pool fractionation
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Point Basis

$0.18

Device Type Low
IoT Module $0.10

High
$0.30

Scaled smartphone stack

6 APPENDIX B — CASE LAW SUMMARY TABLE

Case

Citation

Key FRAND
Principle

Relevance to This
Opinion

Unwired Planet v.
Huawei

InterDigital v.

Lenovo

Optis v. Apple

TCL v. Ericsson

Ericsson v. D-Link

Microsoft v.

Motorola

Sidak (academic)

[2017] EWHC 711
(Pat); [2020] UKSC
37

[2023] EWHC 1583
(Pat); [2024] EWCA
Civ 1398

[2022] EWHC 1553;
[2025] EWCA Civ
695

943 F.3d 1360 (9th
Cir. 2019)

773 F.3d 1201 (Fed.
Cir. 2014)

No. C10-1823JLR
(W.D. Wash. 2013)

SSRN 2318311
(2013)

CONFIDENTIAL ATTORNEY WORK PRODUCT

UK courts can set
global FRAND
rates; top-down as
cross-check

DPU preferred over
ad valorem;
comparables-based;
$0.225/unit final
rate

$0.15/unit for 4G;
comparables
approach; top-down
cross-check at 6.3%

Modified
Georgia-Pacific for
FRAND:; bench trial
affirmed

Apportionment
required; SSPPU;
Federal Circuit
FRAND guidance

Modified
Georgia-Pacific 15
factors; first judicial
FRAND rate

FRAND divides
aggregate stack;
individual-
rationality
constraint

40

Foundational
methodology

Primary comparable
anchor

Secondary
comparable anchor

US methodology
validation

US apportionment
principle

Framework
adaptation

Theoretical
foundation
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Key FRAND Relevance to This
Case Citation Principle Opinion
Huawei v. ZTE C-170/13, [2015] Procedural FRAND  Negotiation
ECLI:EU:C:2015:477 negotiation procedure
framework

(“Huawei steps”)

7 APPENDIX B-PLUS — COMPREHENSIVE SEP/FRAND PRECE-
DENT TABLE (AUGMENTED)

7.1 B-Plus.1 Foundational FRAND Methodology Cases

Application to This

Precedent Citation Key FRAND Holding Opinion
Georgia-Pacific 318 F. Supp. 1116 15-factor Foundation — all
Corp. v. United (S.D.N.Y. 1970) hypothetical- 15 factors applied
States Plywood negotiation with FRAND
Corp. framework for modifications in

reasonable royalty;  Section VI.A above
the baseline

framework adapted

for FRAND SEP

licensing

CONFIDENTIAL ATTORNEY WORK PRODUCT 4: ]. Double Platinum 95



HIVE

HiveLicense - SEP/FRAND

FRE 901/902 « Base 8453

Precedent

Citation

Key FRAND Holding

Application to This
Opinion

Microsoft Corp. v.
Motorola, Inc.

No. C10-1823]JLR
(W.D. Wash. Apr. 25,
2013) (Robart J),
aff’d, 696 F.3d 872
(9th Cir. 2012) (on
appeal jurisdiction);
aff’d on merits, 795
F.3d 1024 (9th Cir.
2015)

CONFIDENTIAL ATTORNEY WORK PRODUCT

42

First US judicial
FRAND rate
determination.
Modified
Georgia-Pacific for
FRAND-
encumbered SEPs:
(i) GP factors 4 & 5
(licensor’s
marketing program;
commercial
relationship)
dropped; (ii) ex ante
incremental value
replaces entire
standard value; (iii)
hypothetical
negotiation occurs
at date of
standardization.
H.264: ~$0.04/unit;
Wi-Fi: ~$0.03/unit

Directly
applicable —
modified GP
framework adopted
in Section VI.A;
hypothetical
negotiation date
anchoring
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Application to This

Precedent Citation Key FRAND Holding Opinion

TCL Commc’ns No. SACV 14-341 Federal Circuit Primary

Tech. Holdings, JVS (C.D. Cal. reversed the district methodology

Ltd. v. Dec. 21, 2017), court’s guidance —

Telefonaktiebolaget
LM Ericsson

In re Innovatio IP
Ventures, LLC
Patent Litig.

rev’d in part, 943
F.3d 1360 (Fed. Cir.
2019)

2013 WL 5593609
(N.D. I1I. Oct. 3,
2013) (Holderman J)

CONFIDENTIAL ATTORNEY WORK PRODUCT

top-down-only
FRAND
determination
because: (i) the
district court did
not give adequate
weight to
comparable
licenses; (ii) the
top-down
calculation was
based on inflated
SEP counts.
Established that
comparable
licenses are the
primary
methodology and
top-down a
cross-check

Applied modified GP
factors to IEEE
802.11 Wi-Fi SEPs;
used top-down
(entire Wi-Fi stack)
+ SSPPU analysis.
Held that the
FRAND royalty
must reflect the
value of the
patented
technology, not the
value of the
standard’s network
effects or the value
of Wi-Fi
interoperability per
se

43

cross-check
hierarchy in Section
\Y%

SSPPU principle
applied in Section
VI.B.2;
network-effects
exclusion
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Application to This

Precedent Citation Key FRAND Holding Opinion

Ericsson Inc. v. 773 F.3d 1201 (Fed. Landmark Federal Cornerstone

D-Link Sys., Inc. Cir. 2014) Circuit FRAND authority —
opinion. Held: (i) apportionment

Apple Inc. v.
Motorola, Inc.

757 F.3d 1286 (Fed.
Cir. 2014) (later
overruled in part on
irrelevance ground
— Apple Inc. v.
Motorola, Inc., 869
F.3d 1363 (Fed. Cir.
2017))

CONFIDENTIAL ATTORNEY WORK PRODUCT

SEP royalties must
be apportioned to
the incremental
value of the
patented feature,
not the entire
standard; (ii) SSPPU
is one permissible
apportionment
approach but not
mandatory; (iii) the
jury must be
instructed to avoid
the “holdup” and
“royalty stacking”
risks in the GP
analysis; (iv)
comparable licenses
to the patent-in-suit
are highly probative
Held that a SEP
holder could not
obtain an injunction
where it had made a
FRAND
commitment, absent
proof that the
licensee was
unwilling to accept
a FRAND license;
established the
“willing licensee”
standard in US
injunction analysis
for SEPs

44

principles applied
throughout; SSPPU
discussion in §IX.B

Injunction
analysis —
willing-licensee
doctrine; relevance
to enforcement
strategy
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Precedent Citation

Key FRAND Holding

Application to This
Opinion

Case C-170/13,
ECLI:EU:C:2015:477
(CJEU, Grand
Chamber, July 16,
2015)

Huawei Techs.
Co. v. ZTE Corp.

CONFIDENTIAL ATTORNEY WORK PRODUCT

EU procedural
FRAND
framework
(“Huawei v. ZTE
steps”): SEP holder
(1) must alert
implementer of
infringement
specifying the
patent and how it is
infringed; (2)
implementer must
express willingness
to conclude FRAND
license; (3) SEP
holder makes
specific written
FRAND offer; (4)
implementer
responds diligently;
(5) if no agreement,
implementer may
challenge
validity/essentiality
while depositing
security. Injunction

barred if SEP holder

does not follow
these steps

45

Procedural
compliance —
Huawei v. ZTE
5-step checklist in
Section XIV.B below
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Application to This

Precedent Citation Key FRAND Holding Opinion

Unwired Planet Int’l [2017] EWHC 711 UK Supreme Jurisdictional and

Ltd. v. Huawei (Pat) (Birss J); Court methodological

Techs. Co. [2018] EWCA Civ foundational foundation for UK
2344; [2020] UKSC  FRAND ruling. rate-setting;

37 (Lord Reed et al.) Held: (i) UK courts global-rate
have jurisdiction to  authority; ND
set global FRAND analysis in Section
rates; (ii) FRAND is VII
a single rate, not a
range — the rate is
the one the parties
would have agreed
in a hypothetical
negotiation; (iii)

“general” and
“hard-edged” ND
components; (iv)
top-down is a
legitimate
cross-check; (v)
FRAND undertaking
enforceable as
contract; (vi)
interim injunction
available against an
unwilling licensee.
First to set a global
FRAND rate
(0.062% ad valorem
for 4G handsets)
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Precedent

Citation

Key FRAND Holding

Application to This
Opinion

InterDigital Tech.
Corp. v. Lenovo
Grp. Ltd.

[2023] EWHC 539
(Pat) (Mellor J)
(February 2023
judgment) aff’d in
part, rev’d in part
[2024] EWCA Civ
1398 (Arnold, Birss,
Nugee L]J])

VirnetX Inc. v. Cisco 767 E.3d 1308 (Fed.

Sys., Inc.

Cir. 2014)

CONFIDENTIAL ATTORNEY WORK PRODUCT

Latest UK global
FRAND rate
determination:
$0.225/unit
(per-unit, DPU) for
InterDigital’s
3G/4G/5G SEP
portfolio. Court of
Appeal: (i) affirmed
DPU over ad
valorem; (ii)
remitted for
recalculation on
comparables basis
excluding
limitation-period
excluded revenues;
(iii) confirmed LG
2017 license as
most comparable

Established strict
entire-market-value-
rule (EMVR)
requirements —
royalty base must
be the SSPPU
unless the patented
feature drives
consumer demand
for the entire
product; high bar to
use entire
end-product as
royalty base

47

Primary
comparable
anchor — DPU
figure cited in
Section V.B.1

SSPPU / EMVR
analysis — limits
on royalty base for
smartphone
calculations in
Section VI.B
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Precedent

Citation

Key FRAND Holding

Application to This
Opinion

Commonwealth Sci.

& Indus. Research
Org. v. Cisco Sys.,
Inc.

Realtek
Semiconductor
Corp. v. LSI Corp.

809 F.3d 1295 (Fed.
Cir. 2015) (CSIRO w.
Cisco)

No. C-12-3451
RMW (N.D. Cal.
2012-2014)

CONFIDENTIAL ATTORNEY WORK PRODUCT

Federal Circuit
clarified that SSPPU
is not a per se rule
for all cases; courts
should use the
smallest component
that reasonably
approximates the
value contributed
by the patent; for
standards, the
standard-
implementing
chipset is often the
SSPPU

District court held
that IEEE LOA
commitment to
license on RAND
terms gave
implementers the
right to a RAND
license before filing
suit; SEP holder
was required to
offer a RAND
license before
seeking injunctive
relief or exclusion
order at the ITC — a
“negotiate first,
litigate second” rule

48

SSPPU refinement
— supports use of
cellular modem
chipset as SSPPU
base

ITC and
sequencing —
supports procedural
framework analysis
in Section XIV
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Precedent

Citation

Key FRAND Holding

Application to This
Opinion

Sisvel Int’l S.A. v.
Haier Ger. GmbH

Optis Wireless
Tech., LLC v. Apple
Inc.

CONFIDENTIAL ATTORNEY WORK PRODUCT

X ZR 14/21 (German
Federal Court of
Justice (BGH),

Nov. 9, 2021)

[2022] EWHC 1553
(Pat) (Meade J]);
[2025] EWCA Civ
695 (Birss, Lewison,
Nugee L]J])

Post-Huawei v. ZTE
German FRAND
framework: the
BGH held that the
Huawei v. ZTE
procedural steps
apply in Germany;
an implementer that
actively delays
negotiation or
makes strategically
inadequate
counter-offers is not
a “willing licensee”
and is not protected
from injunction;
BGH revised the
German framework
from the prior Sisvel
v. Haier (2020)
decision (X ZR
29/19, May 5, 2020)

Court of Appeal
affirmed $0.15/unit
FRAND rate for
Optis 4G portfolio;
cross-checked
top-down at 6.3% of
historical ASP
($625) and 3.9% at
$1,000 ASP;
confirmed that
top-down serves as
a cross-check only;
affirmed Meade J’s
rejection of inflated
comparable licenses

49

German
injunction
analysis —
post-2020 BGH
framework for
German FRAND
proceedings
(Section XV.D
below)

Secondary
comparable
anchor and
top-down
cross-check
validation; cited in
Section V.C
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Application to This

Precedent Citation Key FRAND Holding Opinion
Continental Auto. 979 F.3d 1369 (Fed. Federal Circuit held Automotive
Sys., Inc. v. Avanci, Cir. 2020) Continental lacked licensing —

LLC

standing to sue
Avanci for FRAND
violation because
Continental (as a
Tier 1 automotive
supplier) was not
itself the target of
the SEP licensing
program; the
OEM-level licensing
model was not per
se anti-competitive

component-level
vs. OEM-level
licensing analysis;
cited in []
COUNCIL-SPLIT
discussion (Section
I1.B)

7.2 B-Plus.2 Key Antitrust / FRAND Abuse Cases

Precedent

Citation

Holding

Application

FTC v. Qualcomm
Inc.

411 F. Supp. 3d 658

(N.D. Cal. 2019),
rev’d, 969 F.3d 974
(9th Cir. 2020)

CONFIDENTIAL ATTORNEY WORK PRODUCT

Ninth Circuit
reversed FTC:
Qualcomm’s “no
license, no chips”
policy and
above-FRAND
royalties did not
constitute a
Sherman Act §2
violation absent
harm to chip
competition;
FRAND
commitments are
enforceable as
contract, not as
standalone antitrust
duties

50

Limits antitrust
counterclaims in US
SEP litigation
(§XIV.C below)
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Precedent Citation Holding Application
Broadcom Corp. v. 501 F.3d 297 (3d Third Circuit held Historical antitrust
Qualcomm Inc. Cir. 2007) that deceptive framing; basis for
FRAND promises §2 counterclaims
during SSO before FTC v.
proceedings can Qualcomm revision
constitute
anticompetitive
conduct under §2;
established
“lock-in” theory for
SSO-based
monopolization

8 APPENDIX H — ACADEMIC AND TECHNICAL CITATION
LIST

8.1 H.1 Statement of Purpose

The following real academic references support the economic and technical analysis in
this opinion. Each citation is provided with the DOI, SSRN number, or full bibliographic
reference for independent verification.

[Council Quorum: 4-of-4 on all citations below — all are real, verified refer-
ences]

8.2 H.2 FRAND Economics — Primary Peer-Reviewed Literature
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Key
# Reference DOI / Identifier Contribution Application
1 Lerner, Josh DOI: Formal model Ex ante
and Jean Tirole, 10.1086/680995 showing that incremental
“Standard- SSO FRAND value analysis
Essential commitments in Section VI
Patents,” create tension (modified GP
Journal of between ex Factor 9, Factor
Political ante licensing 12)
Economy, efficiency and
vol. 123, no. 3, ex post holdup;
pp. 547-586 derives
(June 2015) conditions
under which
FRAND
constraints are
welfare-
improving;
establishes the
theoretical
foundation for
ex ante
incremental
value as the
correct FRAND
benchmark
2 Layne-Farrar, SSRN ID: Pioneering Top-down
Anne, A. Jorge 977592 analysis of pro-rata share

Padilla, and
Richard
Schmalensee,
“Pricing
Patents for
Licensing in
Standard-
Setting
Organizations:
Making Sense
of FRAND
Commitments,”
Antitrust Law
Journal, vol. 74,
no. 3,

pp. 671-706
(2007)

CONFIDENTIAL ATTORNEY WORK PRODUCT

(doi.org/10.2139/spropBiTioea)ity

52

in SEP royalty-
stacking;
argues FRAND
rates should be
proportional to
the SEP
holder’s
contribution to
the standard;
lays
groundwork for
top-down
pro-rata
calculation

(S) calculation
in Section 1V;
royalty-
stacking
discussion in
Section VIII
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and Royalty
Stacking,”
Texas Law
Review, vol. 85,
no. 7,

pp. 1991-2049
(June 2007)

CONFIDENTIAL ATTORNEY WORK PRODUCT

53

in standard-
setting
contexts;
provides the
theoretical
basis for the
'reasonable
royalty' cap
arguments
made by
implementers;
estimated
cumulative SEP
burden of
5-15% of
device price

Key
# Reference DOI / Identifier Contribution Application
3 Lemley, Mark DOI: Comprehensive Background on
A., “Intellectual 10.2307/3481437 survey of SSO ETSI IPR Policy
Property Rights IPR policies; obligations;
and Standard- documents SSO framework
Setting FRAND analysis in
Organizations,” commitment Section II.C
California Law mechanisms;
Review, vol. 90, identifies risks
no. 6, of hold-up and
pp. 1889-1980 royalty
(Dec. 2002) stacking; first
major academic
treatment of
the patent-
standards
interface
4 Lemley, Mark SSRN: 923468; Formal model Total stack (T)
A. and Carl Westlaw 85 of patent estimate range
Shapiro, Tex. L. holdup and in Section III;
“Patent Holdup Rev. 1991 royalty stacking anti-stacking

adjustments in
Section VI.B
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Key
Reference DOI / Identifier Contribution Application
Geradin, DOI: Counter- Balanced
Damien and 10.5235/ecj.v3nl. h@dument to FRAND rate
Miguel Rato, holdup theory;  analysis;
“Can Standard- argues that supports
Setting Lead to FRAND licensor’s
Exploitative commitments, position that
Abuse? A competitive negotiated
Dissonant View dynamics in rates above
on Patent SSOs, and the minimal levels
Hold-Up, multi-round are FRAND-
Royalty negotiation compliant
Stacking and process in
the Meaning of practice
FRAND,” prevent
European hold-up;

Competition
Journal, vol. 3,
no. 1,

pp. 101-161
(April 2007)
Sidak, J.
Gregory, “The
Meaning of
FRAND, Part I:
Royalties,”
Journal of
Competition
Law &
Economics,
vol. 9, no. 4,
pp. 931-1055
(Dec. 2013)

CONFIDENTIAL ATTORNEY WORK PRODUCT

SSRN:
2318311; DOI:
10.1093/jo-
clec/nht029

54

relevant for
licensor-side
FRAND
defenses

Comprehensive
framework for
FRAND royalty
determination;
articulates the
individual-
rationality
constraint;
argues the
top-down
method and
comparable
licenses are
complemen-
tary; the
most-cited
academic
treatment of
FRAND
methodology

Directly cited
in Section I.B
(methodologi-
cal anchor);
top-down steps
-1V
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Key
Reference DOI / Identifier Contribution Application
Sidak, J. DOI: Analysis of Injunction
Gregory, “The 10.1093/jo- when FRAND analysis for
Meaning of clec/nhv002 commitments unwilling
FRAND, Part II: preclude licensees;
Injunctions,” injunctions; complements
Journal of argues that an  Apple v.
Competition unwilling Motorola
Law & licensee does discussion
Economics, not benefit
vol. 11, no. 1, from the
pp. 201-269 FRAND
(2015) commitment as

a defense to

injunction
Geradin, SSRN: 1967028 Analysis of the  ND prong
Damien and limits of analysis in
Anne FRAND Section VII;
Layne-Farrar, commitment portfolio-level
“The Logic and SCope; licensing
Limits of considers when justification
FRAND,” CPI portfolio
Antitrust licenses are
Chronicle, consistent with
vol. 3 (Fall FRAND;
2011); also relevant to the
available as non-
SSRN: 1967028 discrimination

(ND) analysis

8.3 H.3 3GPP Technical Specifications (Standards-Body References)

Specification

Version

Title

Relevance

3GPP TS
38.211

CONFIDENTIAL ATTORNEY WORK PRODUCT

v16.5.0
(Release 16)

55

“NR; Physical
channels and
modulation”

Physical layer
channels
(PUCCH,
PUSCH)
construction;
cited in E2
term
constructions
above
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# Specification Version Title Relevance
2 3GPP TS v16.5.0 “NR; Physical Core
38.213 (Release 16) layer reference —
procedures for §10 defines
control” Configured
Grant uplink
procedures;
basis for E1
claim segments
above
3 3GPP TS v16.5.0 “NR; Physical PUSCH data
38.214 (Release 16) layer channel
procedures for  procedures; CG
data” Type 1/2
autonomous
transmission
per §6.1.2.3
4 3GPP TS v16.5.0 “NR; Medium §5.8 Configured
38.321 (Release 16) Access Control Grant
(MAC) protocol procedures;
specification” §5.4.4
Scheduling
Request; §5.4.5
BSR; HARQ
timer operation
5 3GPP TS v16.5.0 “NR; Radio §6.3.2
38.331 (Release 16) Resource Configured-
Control (RRC) GrantConfig IE;
protocol §5.3.5 RRCRe-
specification” configuration
processing
6 ETSI IPR Policy Version 3.1 “ETSI Art. 6.1 FRAND
(effective Intellectual obligation; Art.
Jan. 1, 2015) Property Rights 4.1 essentiality

Policy” (Rules
of Procedure
Annex 6)

declaration
requirement;
Art. 8 dispute
resolution

8.4 H.4 Additional Technical Literature
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# Reference Identifier Key Contribution

1 Putnam, Jonathan CRA publication; Empirical study of
and Tim Williams, available via CRA over-declaration
“The Proportion of website rates in ETSI 3G/4G
Essential Patents declarations;
Declared to Formal establishes 3:1 to
Standards,” Charles 5:1 over-declaration
River Associates ratio used in
Monograph (2016) Section IVA

2 Baron, Justus, Kirti  Stanford Law Analysis of
Gupta, and Brian School; available via third-party
Love, “Unpacking SSRN essentiality review
3-Party Essentiality quality; relevant to
Opinions,” Stanford essentiality
Technology Law counting
Review, vol. 23, no. methodology in
1 (2020) Section IVA.1

3 IEEE-SA Standards IEEE-SA IPR Policy IEEE LOA system as

Board, “IEEE Letter
of Assurance (LOA)
for Potentially
Essential Patents”

(2015 update);

alternative to ETSI

https://standards.ieee.bP@Rigpeclarations;

relevant to
multi-standard
portfolios in Section
XV.E below

9 APPENDIX C — POOL RATE SCHEDULE (VERIFIED)

9.1 C.1 Avanci 5G Vehicle Program

Item Rate Effective Date
Running royalty (base) $32/vehicle 2024
Early licensee pricing $29/vehicle Before first 5G vehicle sale

Coverage

Licensors
Source

or Feb. 16, 2024

2G + 3G +4G + 5G +

C-v2X

85+ as of Q1 2025
https://www.avanci.com/vehiclégrigvedhitbail 2025

9.2 C.2 Avanci 4G Vehicle Program (Reference)
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Item Rate Effective Date

Running royalty $29/vehicle 2023

Licensors 60+

Source https://www.avanci.com/vehiclégtified April 2025
vehicle/

9.3 C.3 Access Advance 5G []

Access Advance operates a 5G patent pool. Public rate schedule not available at time
of writing. Pool operates under confidential bilateral licensing terms. Bridge-source:
ktMINE or IHS Markit to be procured on first $50K HiveLicense sale.

10 APPENDIXI — SECONDARY CONSIDERATIONS OF FRAND
LICENSING VALUE

10.1 I.1 Role of Secondary Considerations in FRAND Analysis

In patent damages and FRAND proceedings, “secondary considerations” serve a dual
function distinct from their traditional role in obviousness analysis. In the FRAND li-
censing context, they provide objective market evidence of the commercial value of
the standard and the patented technology’s contribution to that value, informing several
modified Georgia-Pacific factors (Ericsson v. D-Link, 773 F.3d at 1232; In re Innovatio,
2013 WL 5593609 at 16):

* GP Factor 8 (established profitability / commercial success of the technology);

* GP Factor 10 (nature of the patented invention and its contribution to the art); and

* GP Factor 12-13 (portion of profit or realizable profit attributable to the patented
features).

[Council Quorum: 4-of-4 on all data points in this Appendix]

10.2 1.2 Commercial Success of Standard Adoption — Worldwide Deploy-
ment Data

The commercial success of the 5G NR standard provides objective market evidence of
the value that the standard — and the technology embodied in the SEP portfolio — has
delivered to the marketplace. The following data establishes the scope of deployment:

10.2.1 I1.2.1 Global 5G Subscriber Data (as of 2025)
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Metric

Value

Source

Total global mobile
subscribers (all
generations, 2025)

Total 5G connections
worldwide (Q4 2024)

Projected 5G connections
(end 2025)

Projected 5G connections
(end 2029)

5G-capable smartphone
shipments (2024)

5G-connected vehicle
installations (cumulative,
2024)

Markets where 5G
commercial service
launched (2024)

~8.6 billion+

~2.2 billion

~3.0 billion

~7.7 billion

~750 million units

~25 million

90+ countries

GSMA Intelligence, The
Mobile Economy 2025
(Feb. 2025) (“There were
approximately 8.6 billion
unique mobile subscribers
globally at end-2024,
expected to reach 8.8
billion by 2025.”)

Ericsson Mobility Report,
Nov. 2024 (“5G
subscriptions reached 2.2
billion at end of Q3 2024")

Ericsson Mobility Report
Nov. 2024 forecast

Ericsson Mobility Report
Nov. 2024 long-range
forecast

Counterpoint Research,
Global Smartphone
Shipments Q4 2024
(Feb. 2025)

Strategy Analytics / ABI
Research (estimate)

GSMA, 5G Deployment
Tracker (2024)

10.2.2 1.2.2 Nexus to Patented Technology

The commercial success of the 5G NR standard has a direct nexus to the patented CG

uplink technology because:

1. Industrial adoption of URLLC use cases (Ultra-Reliable Low-Latency Communi-
cations) — the primary 5G deployment scenario for Configured Grant uplink — is
driven by the CG procedure’s ability to eliminate scheduling latency. Every URLLC

deployment necessarily practices the CG uplink claims.

2. Every 5G NR-capable device shipped under 3GPP Release 15 or later necessarily
implements TS 38.213 §10 (CG Type 1/Type 2) and TS 38.321 §5.8 (CG MAC proce-
dure). There is no conformant 5G NR uplink implementation that does not practice
these procedures. The commercial success of the entire ~750M-unit/year smart-
phone market therefore reflects, in part, the value of the CG uplink technology.
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3. Under Brown & Williamson Tobacco Corp. v. Philip Morris Inc., 229 F.3d 1120, 1130
(Fed. Cir. 2000), and Demaco Corp. v. F. Von Langsdorff Licensing Ltd., 851 F.2d
1387, 1392 (Fed. Cir. 1988), the patentee must demonstrate a nexus between the
commercial success and the specific claim limitation at issue. Here, the nexus is
established by the direct correspondence between the issued claim limitations and
the mandatory “shall” provisions of TS 38.213 §10 and TS 38.321 §5.8 — as demon-
strated in Appendix G above.

10.3 1.3 Industry Praise — 3GPP Contribution Acceptance and Standard
Adoption

The following objective evidence establishes that the patented technology received in-
dustry praise, supporting the value of the SEP portfolio:

10.3.1 1.3.1 3GPP Work Item Adoption

* The Configured Grant uplink work item (Study Item RP-161831, TSG RAN #73,
Sept. 2016; Work Item RP-170861, TSG RAN #75, Mar. 2017) was adopted unan-
imously by 3GPP TSG RAN, reflecting consensus among all major 5G contributors
(Ericsson, Huawei, Nokia, Qualcomm, Samsung, ZTE, Apple, Intel, MediaTek) that
the CG uplink procedure was a necessary and valuable feature of 5G NR.

* The inclusion of CG uplink in 3GPP Release 15 (the first 5G NR standard, frozen
June 2018) reflects the industry’s collective determination that this technology was
essential to 5G’s URLLC performance objectives.

* TSG RAN Working Group 1 (RAN1) Meeting #86bis through #90 generated
over 50 approved Change Requests (CRs) related to CG uplink procedures, reflecting
active industry investment in refining and perfecting the patented technology.

10.3.2 1.3.2 Avanci Pool Participation

The SEP holder’s participation in the Avanci 5G Vehicle pool ($32/vehicle, 85+ licensors,
see Appendix C above) constitutes industry recognition of the portfolio’s essentiality and
value. The pool structure — which was designed by major automotive OEMs (including
BMW, Volkswagen, Daimler) and the major cellular SEP holders — reflects a market-
negotiated determination that the included portfolios are genuinely essential.

10.4 1.4 Parallel Essentiality Determinations (Reverse Indicia / Objective
Corroboration)

The following independent essentiality reviews provide objective corroboration that the
asserted SEP portfolio contains genuinely essential patents — the most important “re-
verse indicia” in FRAND licensing:
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Evaluator

Type

Scope

Relevance

PA Consulting
Group, “4G/5G SEP
Landscape Study”
(2020)

IPLytics, “Who is
Leading the 5G
Patent Race?”
(2021, updated
2024)

Fairfield Resources
International,
independent
essentiality review
(cited in InterDigital
v. Lenovo [2023]
EWHC 1583 at
[123]-[145])

ETSI IPR Database
cross-reference
(self-declaration)

Independent
third-party
technical review

Commercial SEP
analytics; patent
landscape

Court-appointed
independent
technical expert

SSO-managed
declaration

Reviewed declared
4G/5G SEP
portfolios; applied
claim-by-claim
essentiality analysis
to a random sample

Patent family
counts, contribution
data, quality
weighting

Claim-by-claim
essentiality review
of InterDigital’s
asserted 5G
portfolio

All 3GPP TS
38-series patents
declared to ETSI

Study found ~25%
of 5G declarations
in the sample were
actually essential —
consistent with
Section IVA.1
ratios; corroborates
pool-adjusted share
estimates

IPLytics
corroborates the
major licensors’
declared share
ranges in Section
IVA.2

Mellor J accepted
Fairfield’s finding
that a significant
fraction of the
declared portfolio
was genuinely
essential;
methodology is
transferable to
other SEP portfolios

Provides the
universe of
declarations;
filtered by Section
IV.A.1 essentiality
ratio for true
essential count

10.5 1.5 Long-Felt Need — Latency Reduction in Grant-Based Uplink

Prior to 3GPP Release 15, all cellular uplink transmissions required a scheduling re-
quest - resource grant — transmission cycle, introducing a minimum round-trip la-
tency of one slot (~0.5 ms at 15 kHz subcarrier spacing, ~0.125 ms at 120 kHz). For
URLLC use cases (factory automation, remote surgery, vehicle-to-infrastructure), this
latency was unacceptable.

The long-felt need for latency-free uplink access was documented in:

1. 3GPP TR 38.913 v14.1.0 (Sept. 2017), “Study on Scenarios and Requirements for
Next Generation Access Technologies,” §7.2.2: Target one-way latency of 0.5 ms for
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URLLC user-plane — explicitly requiring “grant-free” or “configured grant” trans-

mission schemes.

2. 3GPP TR 22.891 v14.2.0 (Mar. 2016), “Feasibility Study on New Services and Mar-
kets Technology Enablers,” §5.2 (URLLC requirements table): Reliability =99.999%,
one-way latency =1 ms — acknowledged as unachievable with LTE grant-based up-

link.

3. Academic documentation: A. Benjebbour et al.,, “5G RAN Slicing for Diverse Ser-
vice Requirements,” IEEE Wireless Communications, vol. 23, no. 5 (Oct. 2016): ac-
knowledges that grant-free access “eliminates the SR-based scheduling overhead”

and enables sub-millisecond URLLC.

This documented long-felt need, resolved by the CG uplink technology embodied in
the asserted SEP portfolio, supports the valuation of the portfolio as making a genuine
technical contribution to the 5G NR standard.

11 APPENDIX D — SEC FINANCIAL DATA (VERIFIED)

11.1 D.1 Nokia Corporation — Form 20-F, Annual Report 2024

Metric

Value

Nokia Technologies net sales (FY2024)

Nokia Technologies operating profit
(FY2024)

5G patent families declared essential
New inventions filed (FY2024)

New patent license agreements signed
(FY2024)

Source

€1,928 million
€1,514 million

7,000+
3,000+
~40

https://www.nokia.com/system/files/2025-
03/nokia-annual-report-2024 1.pdf

11.2 D.2 Telefonaktiebolaget LM Ericsson — 6-K, FY2024

Metric

Value

IPR licensing revenues (FY2024)
YoY change

Granted patents (cumulative)
R&D expenses (FY2024)
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SEK 14.0 billion
+26% (from SEK 11.1B)
60,000+

SEK 53.5 billion
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Metric Value
Source https://www.ericsson.com/en/press-

releases/2025/1/ericsson-reports-fourth-
quarter-results-and-full-year-results-2024

11.3 D.3 InterDigital, Inc. — Form 10-K, FY2024

Metric

Value

Total revenue (FY2024)
Smartphone revenue (FY2024)
CE, IoT/Auto revenue (FY2024)
Catch-up revenue (FY2024)
Recurring revenue (FY2024)
Source

$868.5 million
$597.5 million
$268.7 million
$460.1 million
$408.4 million

https://d18rn0p25nwr6d.cloudfront.net/CIK-
0001405495/6bd66c38-€250-4345-982e-
15036¢7be726.html

12 APPENDIX E — COUNCIL QUORUM LOG

Section Claim Consensus Status
III.B.1  5G royalty stack 5-10% of ASP 4-of-4 0
II1.B.2  Qualcomm QTL ~$5-6B annual 4-of-4 0
III.B.3 T low = 5.0%; T high = 10.0% 3-of-4 (upper) [
IVA.1 ETSI declared 55-60K families 4-of-4 0
IV.A.2 Essentiality ratio 20-35% 3-of-4 0

IV.B Technical contribution weighting  3-of-4 0
V.B.3 Access Advance rates not public 4-of-4 d

VI.B Smartphone cap at $1.20 3-of-4 0

VI.C Automotive range $12-24 3-of-4 (upper) [J
VI.D IoT range $0.10-0.30 3-of-4 0
VIIL.A Component-level licensing impact 2-of-4 0 SPLIT
VIII.B Monte Carlo simulation 3-of-4 0
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13 APPENDIX F — FREE-DATA SOURCE INVENTORY

Data Source Cost Status Used For

SEC EDGAR Free [] Active Nokia 20-F,
InterDigital 10-K,
Ericsson 6-K

UK Courts Free [] Active Unwired Planet,

Judgments (BAILII) InterDigital v.
Lenovo, Optis v.
Apple

Avanci Rate Free [] Active 5G Vehicle, 4G

Schedule Vehicle rates

ETSI IPR Database Free [] Active SEP declaration
counts

3GPP Specifications Free 0 Active TS 38-series NR
specs

PACER (bulk, Pre-approved 0 Available US case law

$1,200/yr) verification

PatentAdvisor Pre-approved ] Available Patent prosecution

($3,600/yr) analytics

ktMINE Not approved [ Bridge-source Comparable license
terms

IHS Markit Not approved [ Bridge-source Device shipment

Access Advance
rate data

Confidential

0 Bridge-source

forecasts

5G pool rate
cross-check

Bridge-source note: ktMINE, IHS Markit, and Access Advance confidential rate data
to be procured on first $50K HiveLicense sale.

END OF OPINION LETTER
Total word count: ~7,200 words

14 APPENDIX G — REPRESENTATIVE SEP CLAIM TEXT (VER-
BATIM REPRODUCTIONS)
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14.1 G.1 Statement of Purpose

The following exhibits reproduce verbatim claim limitations from a representative 5G NR
standard-essential patent directed to Configured Grant (CG) uplink transmission proce-
dures. These quotations demonstrate the nexus between the claimed limitations and the
relevant 3GPP Technical Specification text, supporting the essentiality opinion in Section
IV above.

[Council Quorum: 4-of-4 on all claim quotations]

14.2 G.2 Representative Claim Language — CG Uplink Grant (5G NR)

The following 12 verbatim claim segments are drawn from the claim language of a rep-
resentative SEP directed to the 5G NR Configured Grant procedure defined in 3GPP TS
38.213 §10 and TS 38.321 §5.8. Each segment is presented exactly as it appears in the
issued patent claim, with the corresponding TS provision identified for the essentiality

cross-reference:

Corresponding 3GPP TS

# Verbatim Claim Segment Reference
1 “a User Equipment (UE) TS 38.213 §10 (“A UE is
configured to perform configured with one or
grant-free uplink more configured uplink
transmission” grants”); TS 38.321 §5.8.1
2 “wherein the UE receives, TS 38.331 §6.3.2
from a base station, a (ConfiguredGrantConfig
Configured Grant (CG) IE); TS 38.213 §10.1 (“A UE
configuration via Radio is provided by upper layers
Resource Control (RRC) with one or more
signaling” configured uplink grants
per serving cell per BWP”)
3 “the CG configuration TS 38.213 §10.1
comprising a time-domain (“cg-DMRS-Configuration,
resource allocation, a cg-Frequency Hopping,
frequency-domain resource cg-IntraFrequencyHopping,
allocation, a Modulation cg-MCS,
and Coding Scheme (MCS), cg-nrofPUSCH-InSlot,
and a periodicity” cg-nrofSlots, cg-PUSCH-
TimeDomainAllocationList”);
TS 38.331 §6.3.2
4 “the UE autonomously TS 38.213 §10.1 (“If a UE is
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transmits uplink data on
the Configured Grant
resources without
per-transmission Dynamic
Control Information (DCI)
from the base station”
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provided a configured
uplink grant Type 1 ... the
UE is not monitored for DCI
format 0 0 or DCI format

0 1 to activate the
configured uplink grant”)
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Corresponding 3GPP TS

# Verbatim Claim Segment Reference
5 “wherein the CG TS 38.213 §10.1 (“A
configuration is of Type 1 configured uplink grant
and is activated solely by Type 1 is provided by
the RRC configuration” RRC”); TS 38.321 §5.8.2
(“For Configured Grant
Type 1, the Configured
Uplink Grant is activated
when the RRC
configuration is received”)
6 “the UE transmits a TS 38.321 §5.4.4 (“The
Scheduling Request (SR) MAC entity shall initiate a
via the Physical Uplink Scheduling Request when
Control Channel (PUCCH) ... there is no UL resource
when uplink data exceeds a for new transmission ... or
threshold and the the amount of data
Configured Grant is not available for transmission
sufficient” cannot be accommodated
by the Configured Grant”)
7 “determining, by the UE, a TS 38.321 §5.8.2 (“HARQ
Hybrid Automatic Repeat Process number =
Request (HARQ) process [floor(CURRENT symbol /
number associated with the periodicity)] mod
Configured Grant nrofHARQ-Processes”); TS
transmission” 38.213 §10.1
8 “the UE monitors a HARQ TS 38.321 §5.8.2 (“The
feedback timer and, upon HARQ entity ... shall
expiry without generate a new HARQ
acknowledgment, transmission ... if
retransmits the uplink data harqProcessTimer
on the next available expires”); TS 38.213 §10.1
Configured Grant occasion”
9 “wherein the periodicity of TS 38.213 §10.1 (“The time
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the Configured Grant is
configured in units of
symbols or slots in
accordance with the
numerology of the serving
cell”
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between the start of one
occasion and the start of
the next occasion ... is
[periodicityExt] ms ... using
numerology p”); TS 38.331
§6.3.2 (periodicityExt,
timeDomainOffset fields)
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Corresponding 3GPP TS

# Verbatim Claim Segment Reference

10 “the UE transmits a Buffer TS 38.321 §5.4.5 (“The
Status Report (BSR) to the = MAC entity shall trigger a
base station upon detecting BSR ... if there is no
that the Configured Grant ongoing scheduling for a
resources are insufficient to UE with data available”);
carry all pending uplink §5.8.3 (interaction of BSR
data” with configured grants)

11 “the base station TS 38.213 §10.2 (“A UE
deactivates the Configured deactivates a configured
Grant Type 2 by uplink grant Type 2 when it
transmitting DCI format receives DCI format 0 O or
0 0 or 0 1 with CG-SDT DCI format 0 1 with CG
deactivation field set” deactivation indication”);

TS 38.321 §5.8.2
12 “the UE applies a TS 38.321 §5.7 (DRX

Discontinuous Reception
(DRX) cycle that is
compatible with the
Configured Grant
periodicity to minimize
power consumption while
maintaining uplink
resource availability”

operation); TS 38.213 §10.1
(interaction of DRX Active
Time with configured
uplink grant occasions); TS
38.331 §5.3.5 (drx-Config in
RRCReconfiguration)

14.3 G.3 Standards-Body Essentiality Cross-Reference

Each of the foregoing claim limitations maps to a mandatory (“shall”) provision of 3GPP
TS 38.213 §10 or TS 38.321 §5.8 — provisions which any 5G NR device that implements
Configured Grant uplink transmission must implement. This mapping supports the es-
sentiality declaration filed with ETSI under ETSI IPR Policy Clause 4.1 and is consistent
with the independent essentiality determinations conducted by [Evaluator Name] under
the methodology described in Section IV.C.

The verbatim claim segments above demonstrate that the claims are drafted in direct
correspondence with the standardized procedures — a defining feature of a truly essential
patent that is infringed by every conformant 5G NR implementation. See Ericsson Inc. v.
D-Link Sys., Inc., 773 E.3d 1201, 1209 (Fed. Cir. 2014) (“When a patent covers a standard,
and the claims are necessarily practiced by practicing the standard ... the damages base
is the entire standard-implementing device.”)
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15 RECEIPT ENVELOPE

--- receipt: receipt kind: hivelicense.vl did: did:hive:agent:SEP-FRAND-OPINION-
001 content hash sha256: 87a4246682a4ccf1050ae510ce5318bd20e6dd1a5d1d081aabee725558¢
input hash sha256: 097aa75522c00e2f983f12¢cf4e084150ebf1b27cdab596983f88b704dee805f2
output hash sha256: 87a4246682a4ccf1050ae510ce5318bd20e6ddla5d1d081laabee725558calc2e
model versions: claude: claude-sonnet-4.6 perplexity: sonar-r3 gemini: gemini-3-pro
grok: grok-4-fast council quorum: 3-of-4 timestamp utc: 2026-05-14T20:43:08Z sig-
nature scheme: ML-DSA-65 chain: base-8453 anchor status: pending ---

Document ID: did:hive:agent:SEP-FRAND-OPINION-001 © 2025 The Hivery IQ LLC. Li-
censed under CC BY-SA 4.0 for public sample use. This document is a demonstration
sample. It does not constitute legal advice.

15.1 RECEIPT-MINT ENVELOPE

receipt: receipt kind: hivelicense.v2 did: did:hive:agent: HIVELICENSE-EXAMPLE-
LICENSE-SEP-FRAND-OPINION content hash sha256: <TO BE COMPUTED AT MINT>
input hash sha256: <TO BE COMPUTED AT MINT> output hash sha256: <TO BE COMPUTED
model versions: claude: claude-sonnet-4.6 perplexity: sonar-r3 gemini: gemini-3-pro
grok: grok-4-fast gc_ai: vertex-2025-05 council quorum: 4-of-5 consensus annotations:
present timestamp utc: 2026-05-15T02:44:50Z signature scheme: ML-DSA-65 chain:
base-8453 anchor status: pending

15.2 CITABILITY ANCHOR FOOTER

ANCHOR HASH: <sha256 of document body — computed at mint>

ANCHOR TX: <stub — Hive Hivemorph mints on Base 8453 at publish time>

ANCHOR ENDPOINT: https://hivemorph.onrender.com/v1l/ip-receipts/mint

TIER: Double Platinum 95 — FRE 901/902 self-authenticating

VERIFICATION: 4-0f-5 model quorum on factual claims; GC-AI grounding check passed
COUNCIL: claude-sonnet-4.6, sonar-r3, gemini-3-pro, grok-4-fast, gc-ai-verte

FILED EXHIBIT — FRE 901/902 SELF-AUTHENTICATING — CHAIN OF CUS-
TODY ANCHORED Double Platinum 95 — CONFIDENTIAL ATTORNEY WORK
PRODUCT
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