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Listing of Challenged Claims

Claim

Lim. Claim Text

11

11pre | An apparatus comprising:

a processor that determines a demodulation reference signal
11a | configuration for a physical downlink shared channel carrying
remaining minimum system information,

wherein the demodulation reference signal configuration
comprises a first configuration, a second configuration, a
11b | mapping order, a frequency domain density, a time domain

some combination thereof; and

a transmitter that transmits the demodulation reference signal

11 : : :
© | based on the demodulation reference signal configuration.

12

The apparatus of claim 11, wherein the remaining minimum system
information channel is a remaining minimum system information
downlink channel.

13

The apparatus of claim 11, wherein the remaining minimum system
information channel is a remaining minimum system information
physical downlink shared channel.

14

The apparatus of claim 11, wherein the remaining minimum system
information channel demodulation reference signal configuration
comprises a first configuration, a second configuration, a mapping
order, a frequency domain density, a time domain subframe level
density, a time domain symbol level density, or some combination
thereof.

15

The apparatus of claim 11, wherein the remaining minimum system
information channel demodulation reference signal configuration is
predefined.

16

The apparatus of claim 11, wherein the remaining minimum system
information channel demodulation reference signal configuration is
indicated by a control resource set configuration.

17

The apparatus of claim 11, wherein the remaining minimum system
information channel demodulation reference signal configuration is
indicated by downlink control information.

18

18pre | A method comprising:

viii

subframe level density, a time domain symbol level density, or




Claim

Lim.

Claim Text

18a

determining a demodulation reference signal configuration for
a physical downlink shared channel carrying remaining
minimum system information,

18b

wherein the demodulation reference signal configuration
comprises a first configuration, a second configuration, a
mapping order, a frequency domain density, a time domain
subframe level density, a time domain symbol level density, or
some combination thereof; and

18¢

transmitting the demodulation reference signal based on the
demodulation reference signal configuration.

The method of claim 18, wherein the remaining minimum system
information channel demodulation reference signal configuration
comprises a first configuration, a second configuration, a mapping

1 . . : :

) order, a frequency domain density, a time domain subframe level
density, a time domain symbol level density, or some combination
thereof.

The method of claim 18, wherein the remaining minimum system
20 information channel demodulation reference signal configuration is

indicated by downlink control information.

X




I. Preliminary Statement

Petitioner Ericsson, Inc. (“Ericsson” or “Petitioner”) respectfully requests
inter partes review and cancellation of claims 11-20 of U.S. Patent No. 11,184,130
(“the *130 Patent”) under 35 U.S.C. §§ 311-319 and 37 C.F.R. § 42.100 ef seq.

This Petition, supported by the Declaration of Dr. J. Nicholas Laneman,
explains why there is a reasonable likelihood that claims 11-20 of the 130 Patent
are unpatentable as obvious to a person of ordinary skill in the art (“POSITA”) in
view of the prior art cited herein, the knowledge and understanding of a POSITA,
and the *130 Patent itself. Accordingly, these claims of the 130 Patent should be
cancelled.

II.  Identification of Challenge and Relief Requested

Petitioner requests review under 35 U.S.C. § 311 of Challenged Claims 11-
20 of the 130 Patent, and that the Board cancel the same as being unpatentable in
view of the cited prior art and the Grounds described below.

Ground 1: TR 38.912 Anticipates And/Or Renders Obvious Claims 11-20 of
the 130 Patent

Ground 2: TR 38.912, In View Of R1-1710789, Renders Obvious Claims 15-
16 of the 130 Patent

Ground 3: TR 38.912, In View Of R1-1710294, Renders Obvious Claims 15,

17, and 20 of the 130 Patent



Ground 4: R1-1710294 Anticipates And/Or Renders Obvious Claims 11-20
of the 130 Patent

Ground 5: R1-1710294, In View Of R1-1710789, Renders Obvious Claims
15-16 of the 130 Patent

III. Challenged Claims

The Challenged Claims are claims 11-20, several of which have been asserted
against Ericsson in Investigation No. 337-TA-1388 at the U.S. International Trade
Commission. The elements of the challenged claims are listed and identified in the
claim listing included on pages viii-ix.

IV. Level of Ordinary Skill

A person of ordinary skill in the art (“POSITA”) would have had a master’s
degree in electrical engineering, computer engineering, or computer science, or
equivalent and at least three years of experience in the field of telecommunications
or wireless systems. Ex-1200 946. Additional education might compensate for less
experience, and vice-versa. Id. One with such experiences would have awareness
of the 3GPP standards body and its working procedures. /d.

In other proceedings, Motorola has contended a POSITA with respect to the
130 Patent would have at least a bachelor’s degree in electrical engineering or
computer science or a related degree, and at least two years of experience designing,

developing, or researching cellular communication technology and that additional



education might compensate for less experience, and vice-versa. Petitioner
disagrees with Motorola’s position, but contends the Challenged Claims are
unpatentable under either standard. See Ex-1200 948.

V. Claim Construction

Claim construction in inter partes review is governed by the same standard
as it would be in a district court. 37 C.F.R. § 42.100(b). Terms should be interpreted
in view of “their ordinary and accustomed meaning as understood by one of
ordinary skill in the art.” Dow Chem. Co. v. Sumitomo Chem. Co., 257 F.3d 1364,
1372 (Fed. Cir. 2001); Phillips v. AWH Corp., 415 F.3d 1303, 1312-13 (Fed. Cir.
2005) (en banc). “The construction that stays true to the claim language and most
naturally aligns with the patent’s description of the invention will be, in the end, the
correct construction.” Phillips, 415 F.3d at 1316. While Petitioner contends in other
forums that the asserted claims are indefinite, for the purposes of this proceeding
and the analysis herein, Petitioner applies the claim construction position that Patent
Owner took in the ITC.! Specifically, for purposes of this Petition, Petitioner

applies the following construction advocated by Motorola:

! For clarity, Petitioner does not admit that the Challenged Claims are valid under
§ 112 and reserve the right to challenge the validity of the claims under § 112 in

other proceedings and forums.



Term Motorola’s Prior Construction

“the demodulation reference signal the demodulation reference signal
configuration comprises a first configuration comprises at least two of:
configuration, a second configuration, a | a first configuration, a second

mapping order, a frequency domain configuration, a mapping order,
density, a time domain subframe level a frequency domain density, a time
density, a time domain symbol level domain subframe level density, or a
density, or some time domain symbol level density

combination thereof”
(Claims 11, 18)

Ex-1009 at 4.

For this term, Claims 11 and 18 recite a list of six attributes for the claimed
“demodulation reference signal configuration” Following the list, the claims recite
the phrase “or some combination thereof.” In proceedings at the ITC (337-TA-
1388), Petitioner contends that this language is ambiguous because it is susceptible
to at least two equally plausible interpretations. One interpretation (supported by
the Staff in the ITC proceeding) is that the “wherein” clause is satisfied so long as
at least one item in the list is present in the prior art. An alternative interpretation
(support by Motorola in the ITC proceeding) is that he “wherein” clause is satisfied
so long as at least two items in the list are present in the prior art. For purposes of
this proceeding, Ericsson advocates that the Board should apply Motorola’s
proposed construction, which is more restrictive than the alternative. Thus, the
“wherein” clause in Claims 11 and 18 is met if the prior art teaches at least two

items in the list.



Further, in proceedings at the ITC (337-TA-1388), the parties agreed on the

following constructions:

Term Prior Agreed Construction

“a first configuration” Plain and ordinary meaning, that is, a

(Claims 11, 18) first configuration that is different from
a second configuration

“a second configuration” Plain and ordinary meaning, that is, a

(Claims 11, 18) second configuration that is different
from a first configuration

“the demodulation reference signal” “a demodulation reference signal”

(Claims 11, 18)

Ex-1009 at 3.

Petitioner applies these constructions here as well, although the Challenged
Claims would be invalid for the same reasons whether or not these agreed
constructions were applied.

Finally, each of the asserted dependent claims refers to ‘“the remaining
minimum system information channel,” but independent claims 11 and 18 do not
provide antecedent basis for such a channel. Instead, the independent claims recite
“a physical downlink shared channel carrying remaining minimum system
information.” To resolve this ambiguity, Motorola proposed the following
construction in proceedings at the ITC (337-TA-1388), which replaces “the
remaining minimum system information channel” recited in the dependent claims
with the “physical downlink shared channel carrying remaining minimum system

information” discussed in independent claims 11 and 18:




Term Complainant’s Construction in 337-
TA-1388

“the remaining minimum system “the demodulation reference signal

information channel demodulation configuration for the physical downlink

reference signal configuration” shared channel carrying remaining

(Claims 5-7, 15-17) minimum system information”

Ex-1009, 4.
Accordingly, for purposes of this proceeding, Petitioner applies the same

construction that Motorola proposed, as follows:?

Term Construction For Purposes of Inter
Partes Review

“the remaining minimum system “the physical downlink shared channel

information channel” carrying remaining minimum system

(Claims 12, 13) information”

“the remaining minimum system “the demodulation reference signal

information channel demodulation configuration for the physical downlink

reference signal configuration” shared channel carrying remaining

(Claims 14-17, 19-20) minimum system information”

VI. Claimed Priority Date

Motorola filed the PCT application ultimately resulting in the 130 Patent on
June 26, 2017. Ex-1001, Cover. Motorola does not appear to claim any earlier
priority date. For purposes of this Petition, Petitioner applies June 26, 2017 as the

priority date.

2 Here too, Petitioner does not admit that the Challenged Claims are valid under §
112 and reserve the right to challenge the validity of the claims under § 112 in other

proceedings and forums.




VII. The ’130 Patent

The *130 Patent is entitled “Demodulation Reference Signal Configuration,”
and is directed to “[a]pparatuses, methods, and systems...for demodulation
reference signal configuration.” *130 Patent at Abstract. Relevant to the Challenged
Claims, the patent describes “a processor that determines a remaining minimum
system information channel demodulation reference signal configuration” and an
“apparatus [that] includes a transmitter that transmits the demodulation reference
signal based on the demodulation reference signal configuration.” Id. at 2:16-22,
2:49-55. The DMRS configuration may comprise or include the following: a first
configuration, a second configuration, a mapping order, a frequency domain
density, a time domain subframe level density, a time domain symbol level order, a
frequency domain density, a time domain density, or some combination thereof. See
130 Patent, 2:28-33.

VIII. Technology Background
A. Demodulation Reference Signals (“DMRS” or “DM-RS”)

Cellular systems such as LTE and 5G use a modulation technique called
Orthogonal Frequency Division Multiplexing, or “OFDM.” Ex-1007, 75. In
OFDM, transmissions are made across multiple subcarriers on different
frequencies, and across multiple symbols at different times. These frequencies and

times can be represented by a grid:



One resource block
One resource element /

_.-”" Twelve subcarriers

< - >
One OFDM symbol

B R R S >

FIGURE 5.2
The LTE physical time—frequency resource.

Ex-1007, 78.

A “resource block” comprising a set of symbols and subcarriers is made of
individual “resource elements” that correspond to a specific symbol time and
subcarrier frequency. Ex-1007, 78. In order to allow receivers to demodulate the
signals, reference signals—predefined signals occupying specific resource elements
within the time/frequency grid—are transmitted in the resource block by the
transmitter. Id., 103. Demodulation reference signals (“DM-RS” or “DMRS”) are
used for channel estimation so that the data can be correctly demodulated by the
receiver. Id., 103-104.

Because demodulation reference signals are predefined signals occupying
specific resource elements within the time/frequency grid, there are a variety of
ways that demodulation reference signals can be configured. Ex-1007, 103; Ex-
1200, 926. For example, demodulation reference signals can be placed at various

different positions in the time and frequency domains; they can be configured to



use different sequences; and they can be configured to repeat with different
periodicity or to use a different number of symbols. /d.

B. Remaining Minimum System Information (“RMSI”)

In cellular systems such as LTE and 5G, the network provides devices with
“system information,” which is “information that is repeatedly broadcast by the
network and which needs to be acquired by devices in order for them to be able to
access and, in general, operate properly within the network and within a specific
cell.” Ex-1007, 289. In LTE, this system information is delivered by two different
mechanisms relying on two different transport channels. /d. A limited amount of
system information is transmitted in the master information block, or MIB, on the
broadcast channel. Id. The remaining parts of the system information,
corresponding to different so-called system information blocks (SIBs), are
transmitted using the downlink shared channel. /d.

IX. Cited Prior Art
A. TR 38.912 v14.0.0 (Ex-1003)

TR 38.912 is a 3GPP Technical Report entitled “3rd Generation Partnership
Project; Technical Specification Group Radio Access Network; Study on New
Radio (NR) access technology (Release 14).” Ex-1003. As explained in detail by
Craig Bishop (Ex-1008), 3GPP technical reports, including TR 38.912 (Ex-1003),

are publicly accessible as of the date they were uploaded to the 3GPP FTP server.



Ex-1008, 9929-36, 59-62. Such documents can be located by the public based on
the website’s indexing scheme. Ex-1008, 9942, 44, 49. TR 38.912 was uploaded to
3GPP’s file server March 24, 2017. Ex-1008, 9963-66. As a result, TR 38.912
became a “printed publication” under 35 U.S.C. § 102(a) (AIA) on March 24, 2017.
Ex-1008, 466-69; see also, e.g., Samsung Elecs. Co., Ltd. v. Huawei Techs. Co.,
Ltd., No. IPR2017-01487, 2018 WL 6519544, *3-5 (P.T.A.B. Dec. 10, 2018). TR
38.912 thus qualifies as prior art to the *130 Patent at least under 35 U.S.C. §
102(a)(1) (AIA).

TR 38.912 describes a variety of technical aspects of 3GPP Next Generation
New Radio (NR) Access Technology, one of the initial studies in creating the 5G
standard, and “covers all RAN aspects” of “technology components to be
considered for new radio access technologies.” In essence, it describes the
understanding in March 2017 of how the 5G radio access network (RAN) would be
built. Ex-1003 at 10, 73.

Section 8, “Physical layer for next generation radio,” discusses how the
physical layer would be developed. Ex-1003 at 15-39. This section describes an
OFDM-based system where a number of subcarriers are used to send symbols over
slots. Ex-1003 at 15-16. TR 38.912 also explains that demodulation reference

signals (DM-RS) are used. Ex-1003 at 16-18, 27, 28. TR 38.912 discloses that a

10



DM-RS can be a “[r]eference signal with main functionalities of data and control
demodulation.” Ex-1003 at 27.

Section 8.2.1.6.4.2 of TR 38912, “DM-RS,” explains how
“[v]ariable/configurable DM-RS patterns for data demodulation are supported,”
providing details about numerous aspects of DM-RS that can be configured. Ex-
1003 at 28.

Section 8.2.2.3.1 of TR 38.912, “Synchronization signal and DL broadcast
signal/channel structure,” discusses how system information is transmitted over the
physical layer in multiple parts. “For the minimum system information delivery,
part of minimum system information is transmitted in NR-PBCH.” Ex-1003 at 31.
“The remaining minimum system information is transmitted in shared downlink
channel via NR-PDSCH.” Id.

B. R1-1710789 (Ex-1004)

R1-1710789, entitled “RS structures for NR-PDCCH,” is a technical
contribution by MediaTek Inc. to 3GPP TSG RAN Working Group 1. Ex-1004. As
explained in detail by Craig Bishop (Ex-1008), 3GPP technical documents,
including R1-1710789 (Ex-1004), are publicly accessible as of the date they were
uploaded to the 3GPP FTP server. Ex-1008, q937-40, 70-76. Such documents can
be located by the public based on the website’s indexing scheme. Ex-1008, 42,

44,49, R1-1710789 was uploaded to 3GPP’s file server June 17, 2017. Ex-1008,
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1970-76. As a result, R1-1710789 became a “printed publication” under 35 U.S.C.
§ 102(a) (AIA) on June 17, 2017. Id.; see also, e.g., Samsung Elecs. Co., Ltd. v.
Huawei Techs. Co., Ltd., No. IPR2017-01487, 2018 WL 6519544, *3-5 (P.T.A.B.
Dec. 10, 2018). R1-1710789 thus qualifies as prior art to the *130 Patent at least
under 35 U.S.C. § 102(a)(1) (AIA).

R1-1710789 provides simulation results for a variety of different DM-RS
structures. Ex-1004 at 1. It explains that different DM-RS configurations would
be appropriate in different circumstances. Ex-1004 at 2-3. It explains that a control
resource set, or CORESET, configuration may be used to indicate how DM-RS is
transmitted: “[t]he network can indicate additional DMRS on the last symbol of the
CORESET via the CORESET configuration if needed.” Ex-1004 at 3.

C. R1-1710294 (Ex-1005)

R1-1710294, entitled “On DL DMRS Design,” is a technical contribution by
LG Electronics to 3GPP TSG RAN Working Group 1. Ex-1005. As explained in
detail by Craig Bishop (Ex-1008), 3GPP technical documents, including R1-
1710294 (Ex-1005), are publicly accessible as of the date they were uploaded to the
3GPP FTP server. Ex-1008, 9937-40, 77-83. Such documents can be located by the
public based on the website’s indexing scheme. Ex-1008, 942, 44, 49. RI1-
1710294 was uploaded to 3GPP’s file server June 17, 2017. Ex-1008, 9977-83. As

a result, R1-1710294 became a “printed publication” under 35 U.S.C. § 102(a)
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(AIA) on June 17, 2017. Id.; see also, e.g., Samsung Elecs. Co., Ltd. v. Huawei
Techs. Co., Ltd., No. IPR2017-01487, 2018 WL 6519544, *3-5 (P.T.A.B. Dec. 10,
2018). R1-1710294 thus qualifies as prior art to the 130 Patent at least under 35
U.S.C. § 102(a)(1) (AIA).

R1-1710294 relates to the design of the downlink (DL) demodulation
reference signal (DMRS) for New Radio (NR), i.e., 5G. Ex-1005. Specifically, the
section starting at the bottom of page 6, titled “DMRS for broadcast PDSCH”
relates to the DMRS configuration for broadcast PDSCH transmission, e.g. for
transmission of system information (p. 7, line 1: “For the case of broadcast PDSCH
transmission, e.g. SIB [...]”). “SIB” is well understood in the art and within the
3GPP standards to stand for “system information block,” and “PDSCH” is well
understood to stand for “physical downlink shared channel,” i.e., the physical

channel used for downlink data. Ex-1001 at 1:41-42, 1:58.

X.  Claims 11-20 of the 130 Patent are Unpatentable

A. Ground #1: TR 38.912 Anticipates And/Or Renders Obvious
Claims 11-20 of the 130 Patent

1. TR 38.912 Discloses Claim 11

a. [11a] An apparatus comprising: a processor that
determines a demodulation reference signal
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configuration for a physical downlink shared channel
carrying remaining minimum system information;

TR 38.912 discloses a processor that determines a demodulation reference
signal configuration for a physical downlink shared channel carrying remaining

minimum system information.
TR 38.912 discloses a processor. For example, TR 38.912 shows that a

“oNB” (gNodeB) serves as the base station, and communicates with the user

equipment (UE):

...........................................................................

UE : ' gNB | | NGCP

! !
NAS < - ‘ > NAS
] : ‘ .

1] ' ] '

Figure 7.2.1-1: Control plane protocol stack

Ex-1003 at 13. TR 38.912 discloses that the RRC, RLC, MAC, and physical layers
are “terminated in gNB on the network side;” in order to implement each of these

protocols, the gNB inherently would have a processor. See Ex-1003 at 12-13; Ex-

1200, 967.
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TR 38.912 discloses that a physical downlink shared channel, or PDSCH, is
used to send downlink data from the gNodeB to the UE. The use of a PDSCH is
referred to throughout TR 38.912. See, e.g., Ex-1003 at 23, 29, 31. A POSITA
would understand that in the context of 3GPP standards, the PDSCH is the main
physical channel used for unicast downlink data transmission—a basic concept
maintained from prior generations of 3GPP standards such as LTE, and illustrated

in any basic text on 3GPP standards such as the Dahlman textbook:

The following physical-channel types are defined for LTE:

» The physical downlink shared channel (PDSCH) is the main physical channel used for
unicast data transmission, but also for transmission of paging information.

Ex-1007 (Dahlman) at 70.

TR 38.912 further discloses: “The remaining minimum system information
is transmitted in shared downlink channel via NR-PDSCH.” Ex-1003 at 31. This
shows that the NR-PDSCH is a physical downlink shared channel carrying
remaining minimum system information.

TR 38.912 discloses that demodulation reference signals are used to transmit
NR-PDSCH. For example, section 8.2.1.2 describes the “Physical layer channel[s]”
used, and more specifically, section 8.2.1.2.2 describes the physical layer “Data
channel,” i.e., the NR-PDSCH, and section 8.2.1.2.3 describes the physical layer
“Control channel,” i.e., the NR-PDCCH. Ex-1003 at 18. TR 38.912 explains that

both of these channels use DM-RS. Ex-1003 at 17-18. For the data channel (NR-
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PDSCH), TR 38.912 explains that “NR supports at least functionality where for DL
data scheduled for a slot, the DL data DM-RS location in time is not dynamically
varying relative to the start of slot.” Ex-1003 at 17. In other words, there is a “DL
data DM-RS” (downlink data demodulation reference signal) used to transmit a
physical downlink shared channel. /Id.

TR 38.912 discloses a configuration for the demodulation reference signal
that is part of this data channel. For example, it discloses a “DM-RS
format/structure/configuration for slot-level data channel.” Ex-1003 at 16. Further,
TR 38.912 discloses various ways that the demodulation reference signal may be
configured, for example:

e “Variable/configurable DM-RS patterns for data demodulation are
supported.”

e “Front-loaded DM-RS is mapped over 1 or 2 adjacent OFDM
symbols.”

e ‘“Additional DM-RS can be configured for the later part of the slot.”

e “DM-RS configuration can be up to the maximum number of DM-RS
ports.”

e ‘“the exact DM-RS location, DM-RS pattern, and scrambling sequence

can be the same or different”
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e “DM-RS for same or different links can be configured to be orthogonal
to each other.”
Ex-1003 at 28. These configurations are examples of the claimed “demodulation
reference signal configuration for a physical downlink shared channel carrying
remaining minimum system information.”

Finally, the processor in the gNodeB determines this demodulation reference
signal configuration. Because TR 38.912 discloses a demodulation reference signal
that 1s on the physical downlink shared channel and therefore sent by the gNodeB,
the processor in the gNodeB inherently must determine the demodulation reference
signal configuration in order to transmit the demodulation reference signal, and it
would be obvious to a POSITA to use a processor for this purpose. Further, given
TR 38.912’s disclosure that a demodulation reference signal is sent on the
downlink, it would be obvious to a person of ordinary skill in the art for the
processor in the gNodeB to determine the demodulation reference signal
configuration.

b. [11b] wherein the demodulation reference signal
configuration comprises a first configuration, a
second configuration, a mapping order, a frequency
domain density, a time domain subframe level

density, a time domain symbol level density, or some
combination thereof; and

TR 38.912 discloses that the demodulation reference signal configuration

comprises a first configuration, a second configuration, a mapping order, a
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frequency domain density, a time domain subframe level density, a time domain
symbol level density, or some combination thereof. For this Petition, Petitioner
applies Motorola’s construction that ‘“the demodulation reference signal

configuration comprises at least two of: a first configuration, a second

configuration, a mapping order, a frequency domain density, a time domain
subframe level density, or a time domain symbol level density.”

For example, TR 38.912 discloses a first configuration and a second
configuration. Section 8.2.1.6.42 of TR 38.912 discloses that
“[v]ariable/configurable DM-RS patterns for data demodulation are supported.”
Ex-1003 at 28. “At least, one configuration supports front-loaded DM-RS pattern,”
and “[a]dditional DM-RS can be configured for the later part of the slot.” Id. Thus,
at least one configuration indicates the presence of a front-loaded DM-RS, and at
least a second configuration indicates the presence of additional DM-RS in the later
part of the slot.

Further, according to Section 8.2.1.6.4.2 of TR 38.912, the DM-RS
configuration can indicate whether “[f]ront-loaded DM-RS is mapped over 1 or 2
adjacent OFDM symbols.” Id. This is another example of a “first
configuration”/“second configuration” under the claim language. Further, an
indication of whether the DM-RS is mapped over 1 or 2 adjacent symbols is a “time

domain subframe level density” according to the claim language. Ex-1200, 975.
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TR 38.912 teaches that each symbol lasts for a duration in time. Ex-1003 at 28, 32
(referring to “symbol duration”). Mapping a DM-RS to only one adjacent symbol
is a different symbol level density than mapping a DM-RS to two adjacent symbols.
Ex-1200, q75. The number of symbols to which a DM-RS is mapped therefore
affects the time domain density.

Section 8.2.1.6.4.2 indicates that “the exact DM-RS location, DM-RS
pattern, and scrambling sequence can be the same or different” and are therefore
configurable. Ex-1003 at 28. Not only are these further examples of configurations
that meet the claim language (“first configuration” and/or “second configuration”),
but these also meet the claimed “frequency domain density” and a “time domain
density.” The *130 Patent explains that a “frequency domain . . . offset” is an
example of the claimed “frequency domain density,” and that a “time domain . . .
offset” is an example of the claimed “time domain density.” Ex-1001 at 9:67-10:11.
Thus, TR 38.912’s disclosure that the demodulation reference signal’s location
and/or pattern are configurable meets the claimed “frequency domain density” and
“time domain subframe level density” elements. In fact, the claimed “density”
limitations are inherent in any orthogonal frequency division multiplexing (OFDM)
system that transmits a demodulation reference signal, such as the 5SG RAN that is
the subject of TR 38.912. Ex. 1200, 477. No matter how many demodulation

reference signal symbols are placed on a time/frequency grid, and no matter where
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such symbol(s) are placed on the grid, the result will necessarily affect the density
in at least the time or frequency domain. Ex. 1200, 977.

This is consistent with the claim construction of “a first configuration” and
“a second configuration” discussed in section V above. That construction clarifies
that under the plain and ordinary meaning of those terms, the first configuration “is
different from a second configuration” and vice versa. See supra section V.
Because there are many different types of configurations discussed by TR 38.912,
and because these different configurations are types of configurations that could be
used together, the configurations can comprise “a first configuration” and “a second
configuration” consistent with the claim construction.

Given that TR 38.912 discloses that so many aspects are configurable, there
can be little doubt that at least “a first configuration” and “a second configuration”
are disclosed by TR 38.912. Further, some of the configurable aspects meet the
claimed “frequency domain density” and “time domain subframe level density” as
well. The claim requires only “some combination thereof,” and under Motorola’s
own construction only two need to be shown (e.g., just “a first configuration” and
“a second configuration” would be sufficient). It is disclosed by TR 38.912—and
would be obvious to a POSITA—to have a demodulation reference signal
configuration with at least two of the listed items (for example, “a first

configuration” and “a second configuration”) in light of the teachings of TR 38.912.
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c. [11c] a transmitter that transmits the demodulation
reference signal based on the demodulation reference
signal configuration.

TR 38.912 discloses a transmitter that transmits the demodulation reference
signal based on the demodulation reference signal configuration. As discussed
above for claim element [11b], TR 38.912 discloses that a demodulation reference
signal configuration configures several aspects of the demodulation reference
signal. TR 38.912 discloses that the base station transmits the physical downlink
shared channel. See Ex-1003 at 31 (referring to data “transmitted in shared
downlink channel via NR-PDSCH”). TR 38.912 further discloses that the DM-RS
is a “reference signal” that aids in data and control demodulation. Ex-1003 at 35.
TR 38.912 explains that the DM-RS has a “location in time . . . relative to the start
of slot” where “DL data [is] scheduled for a slot.” Ex-1003 at 17. As a POSITA
would readily understand, this means that the DM-RS is transmitted, based on the
demodulation reference signal configuration, by the base station. Ex-1200, 481.
The UE, upon receiving the demodulation reference signal, can then use it “for data
demodulation.” Ex-1003 at 28.

TR 38.912 explains the use of an architecture where downlink data is

transmitted from a gNB to a UE.
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.........................

Figure 7.2.1-1: Control plane protocol stack

Ex-1003 at 13. The gNB therefore must have a transmitter to transmit data to the
UE. The purpose of a demodulation reference signal is to transmit a reference signal
along with the data “with main functionalities of data and control demodulation” so
that the receiver can find and demodulate the data to be received. See Ex-1003 at
27; Ex-1200, 482. According to the disclosure in TR 38.912, therefore, the
demodulation reference signal would be transmitted along with the data. Further,
it would be evident to a person of ordinary skill in the art that a demodulation
reference signal must be transmitted along with the data signal in order to be useful

in demodulating that signal. Ex-1200, q82.
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2. TR 38.912 Discloses Claim 12

Claim 12 of the *130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel is a remaining minimum system
information downlink channel.” Ex-1001, Claim 12.

As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel”
is “the physical downlink shared channel carrying remaining minimum system
information.”

TR 38.912 discloses: “The remaining minimum system information is
transmitted in shared downlink channel via NR-PDSCH.” Ex-1003 at 31. Under
any construction, this shows that the NR-PDSCH is a physical downlink shared
channel carrying remaining minimum system information. Such a channel would

be a remaining minimum system information downlink channel.

3. TR 38.912 Discloses Claim 13

Claim 13 of the *130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel is a remaining minimum system

information physical downlink shared channel.” Ex-1001, Claim 13.
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As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel”
is “the physical downlink shared channel carrying remaining minimum system
information.”

TR 38.912 discloses: “The remaining minimum system information is
transmitted in shared downlink channel via NR-PDSCH.” Ex-1003 at 31. Under
any construction, this shows that the NR-PDSCH is a physical downlink shared
channel carrying remaining minimum system information. Such a channel would
be a remaining minimum system information downlink shared channel.

4. TR 38.912 Discloses Claim 14

Claim 14 of the 130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel demodulation reference signal
configuration comprises a first configuration, a second configuration, a mapping
order, a frequency domain density, a time domain subframe level density, a time
domain symbol level density, or some combination thereof.” Ex-1001, Claim 14.

As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel

demodulation reference signal configuration” is “the demodulation reference signal

24



configuration for the physical downlink shared channel carrying remaining
minimum system information.” The discussion of claim 11[a] above explains how
TR 38.912 teaches a demodulation reference signal configuration for a physical
downlink shared channel carrying remaining minimum system information.

TR 38.912 discloses: “The remaining minimum system information is
transmitted in shared downlink channel via NR-PDSCH.” Ex-1003 at 31. Under
any construction, this shows that there is a physical downlink shared channel
carrying remaining minimum system information. Further, as explained above for
element [11b], TR 38.912 discloses a demodulation reference signal configuration
for PDSCH that comprises “a first configuration, a second configuration, a mapping
order, a frequency domain density, a time domain subframe level density, a time
domain symbol level density, or some combination thereof.” For example, a variety
of aspects of the DM-RS disclosed by TR 38.912, such as the number of symbols
over which a DM-RS is mapped, configuration of additional DM-RS for the later
part of the slot, and the DM-RS location, pattern, scrambling sequence, or number
of ports, are examples of first or second configurations disclosed by TR 38.912.

5. TR 38.912 Discloses Claim 15

Claim 15 of the *130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel demodulation reference signal

configuration is predefined.” Ex-1001, Claim 15.
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As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel
demodulation reference signal configuration” is “the demodulation reference signal
configuration for the physical downlink shared channel carrying remaining
minimum system information.” The discussion of claim 11[a] above explains how
TR 38.912 teaches a demodulation reference signal configuration for a physical
downlink shared channel carrying remaining minimum system information.

TR 38.912 discloses predefined demodulation reference signal
configurations for the DM-RS for PDSCH.

For example, TR 38.912 teaches that “[a]t least, one configuration supports
frontloaded DM-RS pattern,” whereas “[a]dditional DM-RS” can optionally be
configured. Ex-1003 at 28. The existence of one frontloaded DM-RS pattern that
does not need to be configured is an example of a predefined demodulation
reference signal configuration.

Further, TR 38.912 teaches that “NR supports a common DM-RS structure

for DL and UL where the exact DM-RS location, DM-RS pattern, and scrambling
sequence can be the same or different.” Ex-1003 at 28. This teaches the use of a

predefined configuration that does not need to be explicitly indicated for downlink

and uplink.
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For example, TR 38.912 teaches that for the downlink data channel (i.e.,
PDSCH), “NR supports at least functionality where for DL data scheduled for a
slot, the DL data DM-RS location in time is not dynamically varying relative to the
start of slot.” This fixed timing value is an example of a predefined configuration.

6. TR 38.912 Discloses Claim 16

Claim 16 of the 130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel demodulation reference signal
configuration is indicated by a control resource set configuration.” Ex-1001, Claim
16.

As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel
demodulation reference signal configuration” is “the demodulation reference signal
configuration for the physical downlink shared channel carrying remaining
minimum system information.” The discussion of claim 11[a] above explains how
TR 38.912 teaches a demodulation reference signal configuration for a physical
downlink shared channel carrying remaining minimum system information.

TR 38.912 teaches the use of a control resource set and explains that it is “a
set of REGs within which the UE attempts to blindly decode downlink control

information.” Ex-1003 at 18. It would have been obvious to a POSITA to use the
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control resource set configuration disclosed in TR 38.912 to indicate the DMRS
configuration to the mobile device. Indeed, a POSITA would understand that the
very purpose of TR 38.912’s CORESET is to configure the link between the base
station and the mobile device. Ex-1200, 9100. And a POSITA would immediately
recognize that the DMRS configuration for the PDSCH is among the aspects of the
link that needs to be configured and communicated to the mobile device before the
mobile device can start receiving data transmissions on the PDSCH. Id. Thus, it
would have been obvious to use the control resource set configuration to indicate
the remaining minimum system information channel demodulation reference signal

configuration, as recited by Claim 16.

7. TR 38.912 Discloses Claim 17

Claim 17 of the *130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel demodulation reference signal
configuration is indicated by downlink control information.” Ex-1001, Claim 17.

As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel
demodulation reference signal configuration” is “the demodulation reference signal

configuration for the physical downlink shared channel carrying remaining
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minimum system information.” The discussion of claim 11[a] above explains how
TR 38.912 teaches a demodulation reference signal configuration for a physical
downlink shared channel carrying remaining minimum system information.

Downlink control information, or DCI, is a well-known concept in 3GPP
standards that any POSITA would be familiar with. Dahlman’s 2016 overview of
the physical layer in 3GPP standards such as LTE explained:

A physical channel corresponds to the set of time—frequency resources used for trans-
mission of a particular transport channel and each transport channel is mapped to a corre-
sponding physical channel, as shown in Figures 4.7 and 4.8 for the downlink and uplink (the
sidelink is covered in Chapter 21). In addition to the physical channels with a corresponding
transport channel, there are also physical channels without a corresponding transport channel.
These channels, known as L1/L.2 control channels, are used for downlink control information
(DCI), providing the device with the necessary information for proper reception and decoding
of the downlink data transmission, uplink control information (UCI) used for providing the

scheduler and the hybrid-ARQ protocol with information about the situation at the device,
and sidelink control information (SCI) for handling sidelink transmissions.

Ex-1007 at 70. As Dahlman explains, DCI “provid[es] the device with necessary
information for proper reception and decoding of the downlink transmission;” a
demodulation reference signal configuration, which is information needed to
decode the downlink transmission, is just the sort of information that would be
communicated through DCI.

TR 38.912 teaches that downlink control information, or DCI, is used for a
wide variety of purposes. For example, in the physical layer, “Timing between DL

assignment and corresponding DL data transmission is indicated by a field in the
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DCI.” Ex-1003 at 29. TR 38.912 teaches that “a UE monitors for downlink control
information in one or more control resource sets.” Ex-1003 at 19.

Based on this, a POSITA would understand that DM-RS configurations
taught by TR 38.912 could be transmitted using DCI. For example, the timing of
DM-RS for downlink data is determined based on the timing of the data
transmission itself, and TR 38.912 teaches that the timing of that data transmission
is configured via DCI. Ex-1003 at 29. It would be obvious for a POSITA to
combine these. Ex-1200, 9105.

Accordingly, TR 38.912 teaches (and renders obvious) that “the remaining
minimum system information channel demodulation reference signal configuration
is indicated by downlink control information.”

8. TR 38.912 Discloses Claim 18

Claim 18 is a method claim counterpart to claim 11, an apparatus claim. It
is unpatentable for the same reasons explained above for claim 11.
a. [18a] A method comprising: determining a
demodulation reference signal configuration for a

physical downlink shared channel carrying
remaining minimum system information,

TR 38.912 discloses determining a demodulation reference signal
configuration for a physical downlink shared channel carrying remaining minimum

system information. See claim element [11a] above.
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b. [18b] wherein the demodulation reference signal
configuration comprises a first configuration, a
second configuration, a mapping order, a frequency
domain density, a time domain subframe level
density, a time domain symbol level density, or some
combination thereof; and

TR 38.912 discloses that the demodulation reference signal configuration
comprises a first configuration, a second configuration, a mapping order, a
frequency domain density, a time domain subframe level density, a time domain
symbol level density, or some combination thereof. See claim element [11b] above.

c. [18¢] transmitting the demodulation reference signal

based on the demodulation reference signal
configuration.

TR 38.912 discloses transmitting the demodulation reference signal based on

the demodulation reference signal configuration. See claim element [11c] above.

9. TR 38.912 Discloses Claim 19

Claim 19 of the 130 Patent recites “The method of claim 18, wherein the
remaining minimum system information channel demodulation reference signal
configuration comprises a first configuration, a second configuration, a mapping
order, a frequency domain density, a time domain subframe level density, a time

domain symbol level density, or some combination thereof.” Ex-1001, Claim 19.
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TR 38.912 discloses this limitation. See discussion of dependent claim 14,
which recites the same additional limitation with respect to independent claim 11,
above.

10. TR 38.912 Discloses Claim 20

Claim 20 of the 130 Patent recites “The method of claim 18, wherein the
remaining minimum system information channel demodulation reference signal
configuration is indicated by downlink control information.” Ex-1001, Claim 20.

TR 38.912 discloses this limitation. See discussion of dependent claim 17,
which recites the same additional limitation with respect to independent claim 11,

above.

B. Ground #2: The Combination of TR 38.912 and R1-1710789
Renders Claims 15-16 Obvious

As noted above, TR 38.912 by itself anticipates/renders obvious many claims
of the *130 patent, including claims 15 and 16. However, to the extent that Patent
Owner contends that TR 38.912 does not explicitly disclose “the remaining
minimum system information channel demodulation reference signal configuration
is predefined” or “the remaining minimum system information channel
demodulation reference signal configuration is indicated by a control resource set
configuration,” the combination of TR 38.912 and R1-1710789 renders those claim

elements obvious to a POSITA. The following discussion details how the TR
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38.912/R1-1710789 combination further renders at least claims 15 and 16 obvious
to a POSITA.
1. A POSITA Would Have Been Motivated to Combine the

Disclosures in TR 38.912 With The Teachings Of RI1-
1710789

Both TR 38.912 and R1-1710789 are design documents from the mid-2017
timeframe, with TR 38.912 a 3GPP technical report published in March 2017, and
R1-1710789 a Tdoc published for a subsequent 3GPP meeting in June 2017. Both
deal with the physical layer of the NR standard and how demodulation reference
signals are configured. Although TR 38.912 provides some description of
demodulation reference signals (for example, Section 8.2.1.6.4.2, Ex-1003 at 28),
this description is relatively short, and in particular for the physical downlink shared
(data) channel (Section 8.2.1.2.2, Ex-1003 at 17), the discussion is quite short.
Thus, a person of ordinary skill in the art would have looked to other 3GPP
contributions like R1-1710789 for further details of how demodulation reference
signals would be configured and how that configuration would be sent to the UE.

A person of ordinary skill in the art would have looked to R1-1710789
because it is specifically about configuring DMRS structure and density in a 3GPP

system:
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Source: MediaTek Inc.
Title: RS structures for NR-PDCCH
Document for: Discussion

1 Introduction
In this paper. the following aspects about the DMRS for NR-PDCCH are discussed.
* DMRS structure

¢ DMRS density

Ex-1004 at 1. While some of the discussion in R1-1710789 relates to the
control channel NR-PDCCH rather than the data channel NR-PDSCH, TR 38.912
makes clear that there are commonalities between the demodulation reference
signals for both data and control channels. For example, TR 38.912 teaches that a

DM-RS is a “[r]eference signal with main functionalities of data and control

demodulation.” Ex-1003 at 27 (emphasis added). TR 38.912 teaches that the
configurable elements of the DM-RS can be the same throughout all the downlink

channels (both control and data): “NR supports a common DM-RS structure for

DL and UL where the exact DM-RS location, DM-RS pattern, and scrambling
sequence can be the same or different.”” Ex-1003 at 28 (emphasis added). TR
38.912 also teaches that DM-RS formats, structures, and configurations can be
reused across  different channels: “At least one of DM-RS
format/structure/configuration for slot-level data channel is re-used for mini-slot-
level data channel.” Ex-1003 at 16. Based on these teachings, a person of ordinary

skill in the art would take the configuration techniques described in R1-1710789 for
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the DM-RS for the PDCCH and understand that they are applicable for the DM-RS
for other downlink channels (PDSCH) as well. Ex-1200, 4118.

Both references are using similar techniques to solve similar problems. R1-
1710789 acknowledges that it is building on the evolving NR standard, and that it
is intended to address an “open issue in the RS structure” at the time it was
submitted. Ex-1004 at 1. Accordingly, a person of ordinary skill in the art would
be motivated to combine both and have a reasonable expectation of success that R1-
1710789 would be compatible with and effectively address open issues in TR
38.912.

The references use similar techniques to solve the same problem of
configuring demodulation reference signals in an effective way. The combination
would have produced predictable results, particularly considering that both
references were designed to work within the same system. There are a limited
number of ways in which configuration information can be sent in the evolving NR
standard, and the combination of TR 38.912 and R1-1710789 would have been an
obvious way to use demodulation reference signal configuration to improve
performance of the NR communication system. Ex-1200, 4120.

2. The TR 38.912/R1-1710789 Combination Renders Claim 15
Obvious

As discussed in Ground #1 above, TR 38.912 teaches each element of Claim

15, and therefore anticipates Claim 15 and renders it obvious. R1-1710789 provides

35



additional reasons to find claim 15 obvious. For example, even if TR 38.912 did
not teach that “the remaining minimum system information channel demodulation
reference signal configuration is predefined,” R1-1710789 would, in combination
with TR 38.912, render Claim 15 obvious. Ex-1200, §121-123.

R1-1710789 provides a proposal where there is a pre-defined “[f]ront-loaded

DMRS structure” that “is supported in default”:

Considering the observations in 2-symbol and 3-symbol CORESETS, we propose:

Proposal 1#: Front-loaded DMRS structure is supported in default. The network can indicate additional DMRS on
the last symbol of the CORESET via the CORESET configuration if needed.

Ex-1004 at 3.

This proposal could easily be applied to TR 38.912 to provide a predefined
DMRS structure by default. A person of ordinary skill would be motivated to make
such a combination to provide simplicity to the DMRS structure defined in TR
38.912. This would allow at least one DMRS structure to be provided all the time,
and additional DMRS could be provided only if needed. Because R1-1710789
teaches a predefined DMRS configuration, the teachings of TR 38.912 in view of
R1-1710789 render obvious claim 15 of the 130 Patent.

3. The TR 38.912/R1-1710789 Combination Renders Claim 16
Obvious

As discussed in Ground #1 above, TR 38.912 teaches each element of Claim
16, and therefore anticipates Claim 16 and renders it obvious. R1-1710789 provides

additional reasons to find claim 16 obvious. For example, even if TR 38.912 did
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not teach that “the remaining minimum system information channel demodulation
reference signal configuration is indicated by a control resource set configuration,”
R1-1710789 would, in combination with TR 38.912, render Claim 16 obvious. Ex-
1200, 9124-126.

R1-1710789 provides a proposal where “[t]he network can indicate
additional DMRS on the last symbol of the CORESET via the CORESET

configuration if needed”:

Considering the observations in 2-symbol and 3-symbol CORESETS, we propose:

Proposal 1#: Front-loaded DMRS structure is supported in default. The network can indicate additional DMRS on
the last symbol of the CORESET via the CORESET configuration if needed.

Ex-1004 at 3.

This proposal could easily be applied to TR 38.912 to use a control resource
set (“CORESET”) configuration to configure additional DMRS in the downlink. A
person of ordinary skill would be motivated to make such a combination to provide
flexibility to the DMRS structure defined in TR 38.912 and to allow the DMRS
structure to be efficiently configured on both the PDCCH and the PDSCH. This
would allow additional DMRS to be provided only if needed. For example, if the
additional DM-RS symbol is added in the last symbol of the CORESET by via the
CORESET configuration, then it would be natural for a POSITA to at least consider
adding a DMRS to the last symbol of the corresponding PDSCH transmission via

the same CORESET configuration. Ex-1200, §126. Such an approach would
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reduce downlink signaling. Id. Because R1-1710789 teaches that the DMRS
configuration can be indicated via a control resource set configuration, the teachings
of TR 38.912 in view of R1-1710789 render obvious claim 16 of the 130 Patent.

C. Ground #3: The Combination of TR 38.912 and R1-1710294
Renders Claims 15, 17 and 20 Obvious

Asnoted above, TR 38.912 by itself anticipates/renders obvious many claims
of the *130 patent, including claims 15, 17, and 20. However, to the extent that
Patent Owner contends that TR 38.912 does not explicitly disclose “the remaining
minimum system information channel demodulation reference signal configuration
is indicated by downlink control information,” the combination of TR 38.912 and
R1-1710294 renders that claim element obvious to a POSITA. The following
discussion details how the TR 38.912/R1-1710294 combination further renders at
least claim 15, 17, and 20 obvious to a POSITA.

1. A POSITA Would Have Been Motivated to Combine the

Disclosures in TR 38.912 With R1-1710294’s DCI
Disclosures

Both TR 38.912 and R1-1710294 are design documents from the mid-2017
timeframe, with TR 38.912 a 3GPP technical report published in March 2017, and
R1-1710294 a Tdoc published for a subsequent 3GPP meeting in June 2017. Both
deal with the physical layer of the NR standard and how configuration is sent to the
UE. While TR 38.912 provides some description of downlink control information

(DCI) (for example, Ex-1003 at 17-18, 22), this description is relatively short.
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Thus, a person of ordinary skill in the art would have looked to other 3GPP
contributions like R1-1710294 for further details of how DCI could be used for
configuration.

A person of ordinary skill in the art would have looked to R1-1710294
because it summarizes technical decisions that were made as part of the same 3GPP
standardization process in the May 2017 Hangzhou meeting (RANI1#89)
subsequent to the March 2017 publication of TR 38.912. See Ex-1005 at 1
(“Working assumption” box).

A person of ordinary skill in the art would have looked to R1-1710294
because it provides specific options and details to build upon the disclosure of

DMRS in TR 38.912:

- Option 1: Additional DMRS 1s always on and the number of additional DMRS 1s fixed as
maximum number for high speed UEs.

- Option 2: Presence of and the number of additional DMRS are configured by gNB.

Option 1 ensures channel estimation performance for all UEs in the coverage of gNB regardless
of UE speed and SINR at the cost of large DMRS overhead. On the other hands. option 2 can
configure the number of additional DMRS. so that it can prevent unnecessary transmission of
additional DMRS if specific scenarios such as indoor cell guarantees DMRS performance without
additional DMRS or with low density DMRS. In this case. the presence and the number of additional
DMRS can be configured through MIB in PBCH or DCI that is CRC masked by SI RNTI or P
(paging) RNTI. In order to reduce control overhead. it does not need to support all possible DMRS
configuration designed for unicast PDSCH. Taking into account the robust DMRS performance for
broadcast PDSCH and no signaling overhead using PBCH or common DCI. we slightly more prefer
Option 1.

Ex-1005 at 7.
Both references use similar techniques to solve similar problems. RI-

1710294 acknowledges that it is building on the evolving NR standard and provides
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proposals to extend that standard. Ex-1005 at 1. Accordingly, a person of ordinary
skill in the art would be motivated to combine both and have a reasonable
expectation of success that R1-1710294 would be compatible with and effectively
improve the performance of the system disclosed in TR 38.912.

The references use similar techniques to solve the same problem of
configuring demodulation reference signals in an effective way. The combination
would have produced predictable results, particularly considering that both
references were designed to work with the same system. There are a limited number
of ways in which configuration information can be sent in the 3GPP standard, and
the combination of TR 38.912 and R1-1710294 would have been an obvious way
to use demodulation reference signal configuration through downlink control
information. Ex-1200, q9128-132.

2. The TR 38.912/R1-1710294 Combination Renders Claim 15
Obvious

As discussed in Ground #1 above, TR 38.912 teaches each element of Claim
15, and therefore anticipates Claim 15 and renders it obvious. R1-1710294 provides
additional reasons to find claim 15 obvious. For example, even if TR 38.912 did
not teach that “the remaining minimum system information channel demodulation
reference signal configuration is predefined,” R1-1710294 would, in combination

with TR 38.912, render Claim 15 obvious. Ex-1200, q9133-135.
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R1-1710294 summarizes agreements from the RAN1#89 meeting in May
2017. This provides an array of pre-defined DMRS configurations, such as various
versions of “Front-load DMRS Configuration 17 and “Front-load DMRS

Configuration 2.”

In the previous RANI1 #89 meeting. we discussed front-load DMRS design for NR and two
DMRS configurations for UL/DL CP-OFDM were defined in working assumption as follows [1]:

e UEs in a cell are higher layer configured with 2 DMRS configurations for the front-load DMRS for UL/DL
CP-OFDM
»  Front-load DMRS Configuration 1: Supports up to 8 ports
»  IFDM based pattern with Comb [2] and/or [4] w cyclic shifts (CS)
*  One OFDM symbol:
*  To be down selected to 1 Alt:
e Alt1: Comb 2 + 2 CS. up to 4 ports
* Alt2: Comb 4 + 2 CS. up to 8 ports
*  Two OFDM symbols:
*  To be down selected to 2 Alts:
* Alt.1:Comb2+2CS+TD-OCC ({1 1} and {1 -1}).upto 8
ports
e Alt. 2: Comb 2 +4 CS + TD-OCC ({1 1}). up to 8 ports
e Alt. 3: Comb 4+ 2 CS + TD-OCC ({1 1}). up to 8 ports
»  Front-load DMRS Configuration 2: Supports up to 12 ports
*  FD-OCC pattern with adjacent REs in the frequency domain
*  One OFDM symbol:
*  To be down selected to 1 Alt:
* Alt. 1: 2-FD-OCC across adjacent REs in the frequency
domain up to 6 ports
*  Alt. 2: 2-FD-OCC across adjacent REs in the frequency
domain up to 4 ports
* Alt. 3: 2-FD-OCC across adjacent REs in the frequency
domain up to 2 ports
*  Two OFDM symbols:
¢ 2-FD-OCC across adjacent REs in the frequency domain + TDM up to
12 ports
*  2-FD-OCC across adjacent REs in the frequency domain + TD-OCC
(both {1.1} and {1.-1}) up to 12 ports
* FFS: DMRS pattern before configuration. e.g.. SIB1

Ex-1005 at 1.

This proposal could easily be applied to TR 38.912 to provide a DMRS
structure with predefined configurations by default. For example, Front-Loaded

DMRS Configuration 1 includes an IFDM based pattern, and Front-Loaded DMRS
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Configuration 2 includes an FD-OCC pattern; both can have one- or two-symbol
DMRS options. Ex-1200 q123; Ex-1005 at 1. A person of ordinary skill would be
motivated to make such a combination to provide simplicity to the DMRS structure
defined in TR 38.912. This would allow the use of predefined DMRS structures
and reduce the amount of configuration information that would need to be
transmitted. Because R1-1710294 teaches a predefined DMRS configuration, the
teachings of TR 38.912 in view of R1-1710294 render obvious claim 15 of the 130
Patent.

3. The TR 38.912/R1-1710294 Combination Renders Claim 17
Obvious

As discussed in Ground #1 above, TR 38.912 teaches each element of Claim
17, and therefore anticipates Claim 17 and renders it obvious. R1-1710294 provides
additional reasons to find claim 17 obvious. For example, even if TR 38.912 did
not teach that “the remaining minimum system information channel demodulation
reference signal configuration is indicated by downlink control information,” R1-
1710294 would, in combination with TR 38.912, render Claim 17 obvious. Ex-
1200, 94136-139.

R1-1710294 summarizes a proposal where “presence of and the number of
additional DMRS are configured by gNB,” and that it can be configured through

“DCI,” or downlink control information:
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- Option 1: Additional DMRS 1s always on and the number of additional DMRS i1s fixed as
maximum number for high speed UEs.

- Option 2: Presence of and the number of additional DMRS are configured by gNB.

Option 1 ensures channel estimation performance for all UEs in the coverage of gNB regardless
of UE speed and SINR at the cost of large DMRS overhead. On the other hands. option 2 can
configure the number of additional DMRS. so that it can prevent unnecessary transmission of
additional DMRS if specific scenarios such as indoor cell guarantees DMRS performance without
additional DMRS or with low density DMRS. In this case. the presence and the number of additional
DMRS can be configured through MIB in PBCH or DCI that is CRC masked by SI RNTI or P
(paging) RNTI In order to reduce control overhead. it does not need to support all possible DMRS
configuration designed for unicast PDSCH. Taking into account the robust DMRS performance for
broadcast PDSCH and no signaling overhead using PBCH or common DCI. we slightly more prefer
Option 1.

Ex-1005 at 7.

This proposal could easily be applied to TR 38.912 to use downlink control
information to configure DMRS. As discussed in Ground #1 above, TR 38.912
teaches a variety of aspects of DMRS that need to be configured. E.g. Ex-1003 at
28. TR 38.912 further teaches that downlink control information, or DCI, is used
for a wide variety of purposes. For example, in the physical layer, “Timing between
DL assignment and corresponding DL data transmission is indicated by a field in
the DCL.” Ex-1003 at 29. TR 38.912 teaches that “a UE monitors for downlink
control information in one or more control resource sets.” Ex-1003 at 19.

A person of ordinary skill in the art would be motivated to combine these
teachings with R1-1710294’s indication that DCI is used to configure demodulation
reference signals. At minimum, the DCI conveys the resource allocation for the
PDSCH transmission, and therefore indicates the range of time-frequency resource

elements in which the DMRS and data symbols are placed. This would allow simple
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configuration of DMRS using a “common’ DCI format. Ex-1005 at 7. Because the
combination teaches that configuration for an RMSI channel such as PDSCH can
be indicated via downlink control information, TR 38.912 in view of the teachings
of R1-1710294 renders obvious claim 17 of the 130 Patent.

4. The TR 38.912/R1-1710294 Combination Renders Claim 20
Obvious

Claim 20 of the 130 Patent recites “The method of claim 18, wherein the
remaining minimum system information channel demodulation reference signal
configuration is indicated by downlink control information.” Ex-1001, Claim 20.

As explained above with respect to Ground 1, claim 18 is a method claim
counterpart to claim 11, and is unpatentable for the same reasons as claim 11. Claim
20 adds the same additional limitation to claim 18 that claim 17 adds to claim 11.

The combination of TR 38.912 and R1-1710294 renders obvious this
limitation. See discussion of dependent claim 17, which recites the same additional
limitation with respect to independent claim 11, above.

D. Ground #4: R1-1710294 Anticipates And/Or Renders Obvious
Claims 11-20 of the 130 Patent

1. R1-1710294 Discloses Claim 11

a. [11a] An apparatus comprising: a processor that
determines a demodulation reference signal
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configuration for a physical downlink shared channel
carrying remaining minimum system information;

R1-1710294 discloses a processor that determines a demodulation reference
signal configuration for a physical downlink shared channel carrying remaining
minimum system information.

R1-1710294 discloses a processor. For example, R1-1710294 teaches that a
“aNB” (gNodeB) is capable of determining and configuring the presence of and
number of additional DMRS. Such a determination would inherently be performed
by a processor, and a POSITA would find it obvious to use a processor to perform

this type of configuration.

- Option 2: Presence of and the number of additional DMRS are configured by gNB.

Ex-1005 at 7. Similarly, sending a DMRS by the gNB would require the gNB to
have a processor.

R1-1710294 discloses that a physical downlink shared channel, or PDSCH,
is used to send downlink data from the gNodeB to the UE, as shown in the following
excerpts:

For the case of broadcast PDSCH transmission, e.g. SIB and paging, only single port is used. So,
one OFDM symbol is sufficient for front-load DMRS in this case. And considering robustness to
frequency selectivity, Alt. 1 of one OFDM symbol in front-load DMRS Configuration 1 should be
preferred because of its high RS density in frequency domain.

Ex-1005 at 7.
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Option 1 ensures channel estimation performance for all UEs in the coverage of gNB regardless
of UE speed and SINR at the cost of large DMRS overhead. On the other hands, option 2 can
configure the number of additional DMRS, so that it can prevent unnecessary transmission of
additional DMRS if specific scenarios such as indoor cell guarantees DMRS performance without
additional DMRS or with low density DMRS. In this case, the presence and the number of additional
DMRS can be configured through MIB in PBCH or DCI that is CRC masked by SI RNTI or P
(paging) RNTL. In order to reduce control overhead, it does not need to support all possible DMRS
configuration designed for unicast PDSCH. Taking into account the robust DMRS performance for
broadcast PDSCH and no signaling overhead using PBCH or common DCI, we slightly more prefer
Option 1.

Ex-1005 at 7.

R1-1710294 further discloses that the PDSCH carries remaining minimum
system information. In the context of the 130 Patent, remaining minimum system
information, or RMSI, is explained as follows: “In some embodiments, system
information may be divided into several parts: master information block (‘MIB”),
RMSI, and other system information (‘OSI’). In some embodiments, MIB may be
carried in PBCH together with an SS block in a beam sweeping manner. In certain
embodiments, RMSI may be carried by PDCCH-+PDSCH.” Ex-1001 at 9:53-58.

R1-1710294 teaches that some system information is “configured through
MIB in PBCH.” Ex-1005 at 7. R1-1710294 teaches that other system information
is communicated through “broadcast PDSCH transmission, e.g. SIB and paging.”
Id. This use of a system information block (SIB) in PDSCH to carry remaining
information beyond what was in the MIB constitutes “remaining minimum system
information” as the term is described in the *130 specification. Further, as a
POSITA would understand, both MIB and SIB are required in the 3GPP standards

for initial access, so the “minimum” system information includes the system

46



information in SIB. Thus SIB would be understood to be “remaining minimum
system information” beyond the system information in MIB.
R1-1710294 discloses that demodulation reference signals (“DMRS”) are

used to transmit PDSCH, and that their configuration is configured by a gNodeB:

- Option 2: Presence of and the number of additional DMRS are configured by gNB.

Option 1 ensures channel estimation performance for all UEs in the coverage of gNB regardless
of UE speed and SINR at the cost of large DMRS overhead. On the other hands. option 2 can
configure the number of additional DMRS. so that it can prevent unnecessary transmission of
additional DMRS if specific scenarios such as indoor cell guarantees DMRS performance without
additional DMRS or with low density DMRS. In this case. the presence and the number of additional
DMRS can be configured through MIB in PBCH or DCI that is CRC masked by SI RNTI or P
(paging) RNTI. In order to reduce control overhead. it does not need to support all possible DMRS
configuration designed for unicast PDSCH. Taking into account the robust DMRS performance for
broadcast PDSCH and no signaling overhead using PBCH or common DCI. we slightly more prefer
Option 1.

Ex-1005 at 7.

Finally, the processor in the gNodeB determines this demodulation
reference signal configuration. Because R1-1710294 discloses a demodulation
reference signal that is on the physical downlink shared channel and therefore sent
by the gNodeB, the processor in the gNodeB inherently must determine the
demodulation reference signal configuration in order to transmit the demodulation
reference signal, and it would be obvious to a POSITA to use a processor for this
purpose. Further, given R1-1710294’s disclosure that a demodulation reference
signal is sent on the PDSCH downlink channel, it would be obvious to a person of
ordinary skill in the art for the processor in the gNodeB to determine the

demodulation reference signal configuration.
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b. [11b] wherein the demodulation reference signal
configuration comprises a first configuration, a
second configuration, a mapping order, a frequency
domain density, a time domain subframe level
density, a time domain symbol level density, or some
combination thereof; and
R1-1710294 discloses that the demodulation reference signal configuration
comprises a first configuration, a second configuration, a mapping order, a
frequency domain density, a time domain subframe level density, a time domain
symbol level density, or some combination thereof. For this Petition, Petitioner

applies Motorola’s construction that ‘“the demodulation reference signal

configuration comprises at least two of: a first configuration, a second

configuration, a mapping order, a frequency domain density, a time domain
subframe level density, or a time domain symbol level density.”

For example, R1-1710294 discloses at least a first configuration and a second
configuration. R1-1710294 discloses that the “[p]resence of and the number of
additional DMRS are configured by gNB” and that *“[...] option 2 can configure the
number of additional DMRS [...]”. Ex-1005 at 7. This means that the DMRS
configuration comprises at least:

(1)  a configuration with a front-loaded DMRS (in a first symbol) without
any additional DMRS (i.e., additional DMRS not present) Ex-1005 at 6. This

anticipates a first configuration;
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(1)  a further configuration with a first number of additional DMRS. This
anticipates a second configuration; and

(111) yet a further configuration with a second number of additional DMRS.
Ex-1005 at 7.

These alone constitute a “first configuration” and “second configuration.”
Further, R1-1710294 teaches additional configurations that would meet the “first
configuration”/“second configuration” language as well as other elements listed in

29

the “configuration comprises . . .” claim language, including many of the
configurable elements described below.

This is consistent with the claim construction of “a first configuration” and
“a second configuration” discussed in section V above. That construction clarifies
that under the plain and ordinary meaning of those terms, the first configuration “is
different from a second configuration” and vice versa. See supra section V.

R1-1710294 teaches a “mapping order.” For the DMRS broadcast PDSCH
front-load DMRS configuration, R1-1710294 discloses that “Alt. 1 of one OFDM
symbol in front-load DMRS Configuration 1 should be preferred” Ex-1005 at 7.
This alternative called “Alt. 1” is defined in the box on page 1—“Alt 1: Comb 2 +
2 CS, up to 4 ports”—and it refers to a specific way of arranging and mapping the

DMRS. Ex-1005 at 1. This necessarily implies a mapping order because it specifies

how the DMRS signals are distributed across the subcarriers and antenna ports
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(“Comb 2” indicates the use of a comb-based pattern where the reference signals
are on every other subcarrier; and “2 CS” means that two cyclic shifts are used to
create orthogonal reference signals).

R1-1710294 teaches a frequency domain density: See Ex-1005 at 7 (“‘its high
RS density in frequency domain™).

R1-1710294 teaches a time domain subframe level density. Using a front-
load DMRS configuration (Ex-1005 at 6) means a specific location (front-load, i.e.
in front of the slot — Ex-1005 at 5) and also defines a number of DMRS per subframe
(Ex-1005 at 7: “one OFDM symbol”). See also Ex-1005 at 5, section “Issues on
additional DMRS”, first sentence: “When slot contains 14 OFDM symbol [...]”.

Given that R1-1710294 discloses that so many aspects are configurable, there
can be little doubt that at least “a first configuration” and “a second configuration”
are disclosed by R1-1710294 and also rendered obvious. Further, some of the
configurable aspects meet other claim elements as well. The claim requires only
“some combination thereof,” and under Motorola’s own construction only two need
to be shown (e.g., just “a first configuration” and “a second configuration” would
be sufficient). It is disclosed by R1-1710294—and would be obvious to a
POSITA—to have a configuration with at least two of the listed items (for example,

“a first configuration” and ““a second configuration”).
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c. [11c] a transmitter that transmits the demodulation
reference signal based on the demodulation reference
signal configuration.

R1-1710294 discloses a transmitter that transmits the demodulation reference
signal based on the demodulation reference signal configuration. As discussed
above for claim element [11b], R1-1710294 discloses that a demodulation reference
signal configuration configures several aspects of the demodulation reference
signal. The gNB inherently must have a transmitter to transmit the DMRS to the
UE. For example, R1-1710294 explains that in a certain configuration, “that front-
loaded DMRS is transmitted using 2 OFDM symbols.” Ex-1005 at 6. As a further
example, R1-1710294 explains that “Alt. 1 of one OFDM symbol in front-load
DMRS Configuration 1 is used for the broadcast PDSCH transmission.” Ex-1005
at 7. To transmit these demodulation reference signals, the base station must have
a transmitter that transmits them based on the DMRS configuration.

2. R1-1710294 Discloses Claim 12

Claim 12 of the *130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel is a remaining minimum system
information downlink channel.” Ex-1001, Claim 12.

As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for

this claim term. As a result, “the remaining minimum system information channel”
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is “the physical downlink shared channel carrying remaining minimum system
information.”

As explained with respect to claim element [11a] above, the PDSCH is a
physical downlink shared channel carrying remaining minimum system
information. It therefore meets the claim requirement to be “a remaining minimum

system information downlink channel.”

3. R1-1710294 Discloses Claim 13

Claim 13 of the *130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel is a remaining minimum system
information physical downlink shared channel.” Ex-1001, Claim 13.

As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel”
is “the physical downlink shared channel carrying remaining minimum system
information.”

As explained with respect to claim element [11a] above, the PDSCH is a

physical downlink shared channel carrying remaining minimum system
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information. It therefore meets the claim requirement to be “a remaining minimum
system information physical downlink shared channel.”

4. R1-1710294 Discloses Claim 14

Claim 14 of the *130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel demodulation reference signal
configuration comprises a first configuration, a second configuration, a mapping
order, a frequency domain density, a time domain subframe level density, a time
domain symbol level density, or some combination thereof.” Ex-1001, Claim 14.

As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel
demodulation reference signal configuration” is “the demodulation reference signal
configuration for the physical downlink shared channel carrying remaining
minimum system information.” The discussion of claim 11[a] above explains how
R1-1710294 teaches a demodulation reference signal configuration for a physical

downlink shared channel carrying remaining minimum system information.

As explained above for element [11b], R1-1710294 discloses a demodulation
reference signal configuration for PDSCH that comprises “a first configuration, a

second configuration, a mapping order, a frequency domain density, a time domain
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subframe level density, a time domain symbol level density, or some combination
thereof.” For example, a variety of aspects of the DM-RS configuration disclosed
by R1-1710294, are examples of first or second configurations (or other claim
elements) recited by claim 14.

5. R1-1710294 Discloses Claim 15

Claim 15 of the 130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel demodulation reference signal
configuration is predefined.” Ex-1001, Claim 15.

As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel
demodulation reference signal configuration” is “the demodulation reference signal
configuration for the physical downlink shared channel carrying remaining
minimum system information.” The discussion of claim 11[a] above explains how
R1-1710294 teaches a demodulation reference signal configuration for a physical
downlink shared channel carrying remaining minimum system information.

R1-1710294 discloses predefined demodulation reference signal
configurations for the DM-RS for PDSCH. For example, on the first page R1-

1710294 summarizes agreements from the RAN1#89 meeting in May 2017. This
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provides an array of pre-defined DMRS configurations, such as various versions of

“Front-load DMRS Configuration 1 and “Front-load DMRS Configuration 2.”

In the previous RANI #89 meeting. we discussed front-load DMRS design for NR and two
DMRS configurations for UL/DL CP-OFDM were defined in working assumption as follows [1]:

e UEs in a cell are higher layer configured with 2 DMRS configurations for the front-load DMRS for UL/DL
CP-OFDM
»  Front-load DMRS Configuration 1: Supports up to 8 ports
*  IFDM based pattern with Comb [2] and/or [4] w cyclic shifts (CS)
*  One OFDM symbol:
*  To be down selected to 1 Alt:
* Alt1: Comb 2 +2 CS. up to 4 ports
* Alt2: Comb 4 + 2 CS. up to 8 ports
*  Two OFDM symbols:
*  To be down selected to 2 Alts:
* Alt. 1:Comb2+2CS+TD-OCC ({11} and {1-1}).upto 8
ports
* Alt. 2: Comb 2+ 4 CS +TD-OCC ({1 1}). up to 8 ports
e Alt. 3: Comb 4+ 2 CS + TD-OCC ({1 1}). up to 8 ports
»  Front-load DMRS Configuration 2: Supports up to 12 ports
*  FD-OCC pattern with adjacent REs in the frequency domain
*  One OFDM symbol:
*  To be down selected to 1 Alt:
e Alt. 1: 2-FD-OCC across adjacent REs in the frequency
domain up to 6 ports
e Alt. 2: 2-FD-OCC across adjacent REs in the frequency
domain up to 4 ports
* Alt. 3: 2-FD-OCC across adjacent REs in the frequency
domain up to 2 ports
*  Two OFDM symbols:
e 2-FD-OCC across adjacent REs in the frequency domain + TDM up to
12 ports
*  2-FD-OCC across adjacent REs in the frequency domain + TD-OCC
(both {1.1} and {1.-1}) up to 12 ports
* FFS: DMRS pattern before configuration. e.g.. SIB1

Ex-1005 at 1.

In addition, R1-1710294 teaches an “Option 1 where “Additional DMRS is
always on and the number of additional DMRS is fixed as maximum number for

high speed UEs.” Ex-1005 at 7. This is an example of a predefined DMRS

configuration.
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6. R1-1710294 Discloses Claim 16

Claim 16 of the *130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel demodulation reference signal
configuration is indicated by a control resource set configuration.” Ex-1001, Claim
16.

As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel
demodulation reference signal configuration” is “the demodulation reference signal
configuration for the physical downlink shared channel carrying remaining
minimum system information.” The discussion of claim 11[a] above explains how
R1-1710294 teaches a demodulation reference signal configuration for a physical
downlink shared channel carrying remaining minimum system information.

R1-1710294 teaches that the DMRS configuration can be configured in
various ways: “the presence and the number of additional DMRS can be
configured through MIB in PBCH or DCI that is CRC masked by SI RNTI or P
(paging) RNTL.” Ex-1005 at 7 (emphasis added).

The *130 Patent specification explains that “the remote unit 102 may get
information about the RMSI PDSCH DMRS configuration implicitly by RMSI

control resource set (‘CORESET’) configuration in MIB” and “[i]n such
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configurations, MIB may be carried by PBCH.” Ex-1001, 10:46-50. Thus, at least
according to how the term is used in the specification, the configuration through
MIB in PBCH disclosed by R1-1710294 would include a control resource set
configuration. To the extent Patent Owner argues a control resource set is not
explicitly disclosed in R1-1710294, R1-1710294 renders obvious the use of a
control resource set configuration for this purpose because it discloses putting the
DMRS configuration in the MIB, and there are only a limited number of portions
of the MIB where the DMRS configuration could go. See Ex-1005 at 7. It would
therefore have been obvious to a POSITA to use the control resource set
configuration portion of the MIB disclosed in R1-1710294 to indicate the DMRS
configuration to the mobile device. Ex-1200, §176.

7. R1-1710294 Discloses Claim 17

Claim 17 of the *130 Patent recites “The apparatus of claim 11, wherein the
remaining minimum system information channel demodulation reference signal
configuration is indicated by downlink control information.” Ex-1001, Claim 17.

As discussed in the claim construction section (Section V) above, for
purposes of this proceeding, Petitioner adopts Motorola’s proposed construction for
this claim term. As a result, “the remaining minimum system information channel
demodulation reference signal configuration” is “the demodulation reference signal

configuration for the physical downlink shared channel carrying remaining
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minimum system information.” The discussion of claim 11[a] above explains how
R1-1710294 teaches a demodulation reference signal configuration for a physical
downlink shared channel carrying remaining minimum system information.

R1-1710294 teaches that the DMRS configuration can be indicated by
downlink control information, or DCI: “the presence and the number of additional
DMRS can be configured through MIB in PBCH or DCI that is CRC masked by SI
RNTI or P (paging) RNTIL.” Ex-1005 at 7. This satisfies (and renders obvious) the
additional requirement of claim 18.

8. R1-1710294 Discloses Claim 18

Claim 18 is a method claim counterpart to claim 11, an apparatus claim. It

is unpatentable for the same reasons explained above for claim 11.

a. [18a] A method comprising: determining a
demodulation reference signal configuration for a
physical downlink shared channel carrying
remaining minimum system information,

R1-1710294 discloses determining a demodulation reference signal
configuration for a physical downlink shared channel carrying remaining minimum
system information. See claim element [11a] above.

b. [18b] wherein the demodulation reference signal
configuration comprises a first configuration, a

second configuration, a mapping order, a frequency
domain density, a time domain subframe level
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density, a time domain symbol level density, or some
combination thereof; and

R1-1710294 discloses that the demodulation reference signal configuration
comprises a first configuration, a second configuration, a mapping order, a
frequency domain density, a time domain subframe level density, a time domain
symbol level density, or some combination thereof. See claim element [11b] above.

c. [18¢c] transmitting the demodulation reference signal

based on the demodulation reference signal
configuration.

R1-1710294 discloses transmitting the demodulation reference signal based

on the demodulation reference signal configuration. See claim element [11c] above.

9. R1-1710294 Discloses Claim 19

Claim 19 of the 130 Patent recites “The method of claim 18, wherein the
remaining minimum system information channel demodulation reference signal
configuration comprises a first configuration, a second configuration, a mapping
order, a frequency domain density, a time domain subframe level density, a time
domain symbol level density, or some combination thereof.” Ex-1001, Claim 19.

R1-1710294 discloses this limitation. See discussion of dependent claim 14,
which recites the same additional limitation with respect to independent claim 11,

above.
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10. R1-1710294 Discloses Claim 20

Claim 20 of the 130 Patent recites “The method of claim 18, wherein the
remaining minimum system information channel demodulation reference signal
configuration is indicated by downlink control information.” Ex-1001, Claim 20.

R1-1710294 discloses this limitation. See discussion of dependent claim 17,
which recites the same additional limitation with respect to independent claim 11,

above.

E. Ground #5: The Combination of R1-1710294 and R1-1710789
Renders Claims 15-16 Obvious

As noted above, R1-1710294 by itself anticipates/renders obvious many
claims of the *130 patent, including claims 15 and 16. However, to the extent that
Patent Owner contends that R1-1710294 does not explicitly disclose “the remaining
minimum system information channel demodulation reference signal configuration
is predefined” or “the remaining minimum system information channel
demodulation reference signal configuration is indicated by a control resource set
configuration,” the combination of R1-1710294 and R1-1710789 renders that claim
element obvious to a POSITA. The following discussion details how the R1-
1710294/R1-1710789 combination further renders at least claims 15 and 16 obvious

to a POSITA.
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1. A POSITA Would Have Been Motivated to Combine the
Disclosures in R1-1710294 With The Teachings Of R1-
1710789

Both R1-1710294 and R1-1710789 are 3GPP Tdocs submitted in June 2017
for the same 3GPP meeting. Both deal with the physical layer of the NR radio and
how demodulation reference signals are configured. While R1-1710294 provides
some description of demodulation reference signals, there is relatively little
discussion about how the configurations of those demodulation reference signals
are determined and communicated. Thus, a person of ordinary skill in the art would
have looked to other contemporaneous 3GPP contributions like R1-1710789 for
further details of how demodulation reference signals would be configured and how
that configuration would be sent to the UE.

A person of ordinary skill in the art would have looked to R1-1710789
because it is specifically about configuring DMRS structure and density in a 3GPP

system:

Source: MediaTek Inc.
Title: RS structures for NR-PDCCH
Document for: Discussion

1 Introduction
In this paper. the following aspects about the DMRS for NR-PDCCH are discussed.
* DMRS structure

¢ DMRS density
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Ex-1004 at 1. While some of the discussion in R1-1710789 relates to the
control channel NR-PDCCH rather than the data channel NR-PDSCH, R1-1710294
indicates that it defines “DMRS configurations for the front-load DMRS for UL/DL
CP-OFDM” as a whole, and does not suggest that its DMRS system is any less
relevant to PDSCH.

Based on these teachings, a person of ordinary skill in the art would take the
configuration techniques described in R1-1710789 for the DM-RS for the PDCCH
and understand that they are applicable for the DM-RS for other downlink channels
(PDSCH) as well.

Both references are using similar techniques to solve similar problems. R1-
1710789 acknowledges that it is building on the evolving NR standard, and that it
is intended to address an “open issue in the RS structure” at the time it was
submitted. Ex-1004 at 1. Accordingly, a person of ordinary skill in the art would
be motivated to combine both and have a reasonable expectation of success that R1-
1710789 would be compatible with the contemporaneous contributions of R1-
1710294.

The references use similar techniques to solve the same problem of
configuring demodulation reference signals in an effective way. The combination
would have produced predictable results, particularly considering that both

references were designed to work with the same system. There are a limited number
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of ways in which configuration information can be sent in the evolving NR
standard, and the combination of R1-1710294 and R1-1710789 would have been
an obvious way to use demodulation reference signal configuration to improve
performance of the NR communication system. Ex-1200, 49189-194.

2. The R1-1710294/R1-1710789 Combination Renders Claim
15 Obvious

As discussed in Ground #4 above, R1-1710294 teaches each element of
Claim 15, and therefore anticipates Claim 15 and renders it obvious. R1-1710789
provides additional reasons to find claim 15 obvious. For example, even if R1-
1710294 did not teach that “the remaining minimum system information channel
demodulation reference signal configuration is predefined,” R1-1710789 would, in
combination with R1-1710294, render Claim 15 obvious. Ex-1200, §9195-197.

R1-1710789 provides a proposal where there is a pre-defined “[f]ront-loaded

DMRS structure” that “is supported in default”:

Considering the observations in 2-symbol and 3-symbol CORESETS, we propose:

Proposal 1#: Front-loaded DMRS structure is supported in default. The network can indicate additional DMRS on
the last symbol of the CORESET via the CORESET configuration if needed.

Ex-1004 at 3.

This proposal could easily be applied to R1-1710294 to provide a predefined
DMRS structure by default. A person of ordinary skill would be motivated to make
such a combination to provide simplicity to the DMRS structure defined in R1-

1710294. This would allow at least one DMRS structure to be provided all the time,
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and additional DMRS could be provided only if needed. Because R1-1710789
teaches a predefined DMRS configuration, the teachings of R1-1710294 in view of
R1-1710789 render obvious claim 15 of the 130 Patent.

3. The R1-1710294/R1-1710789 Combination Renders Claim
16 Obvious

As discussed in Ground #4 above, R1-1710294 teaches each element of
Claim 16, and therefore anticipates Claim 16 and renders it obvious. R1-1710789
provides additional reasons to find claim 16 obvious. For example, even if R1-
1710294 did not teach that “the remaining minimum system information channel
demodulation reference signal configuration is indicated by a control resource set
configuration,” R1-1710789 would, in combination with R1-1710294, render
Claim 16 obvious. Ex-1200, §9198-200.

R1-1710789 provides a proposal where “[tlhe network can indicate
additional DMRS on the last symbol of the CORESET via the CORESET

configuration if needed”:

Considering the observations in 2-symbol and 3-symbol CORESETS, we propose:

Proposal 1#: Front-loaded DMRS structure is supported in default. The network can indicate additional DMRS on
the last symbol of the CORESET via the CORESET configuration if needed.

Ex-1004 at 3.
This proposal could easily be applied to R1-1710294 to use a control resource
set (“CORESET”) configuration to configure additional DMRS in the downlink. A

person of ordinary skill would be motivated to make such a combination to provide
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flexibility to the DMRS structure defined in R1-1710294 and to allow the DMRS
structure to be efficiently configured on both the PDCCH and the PDSCH. This
would allow additional DMRS to be provided only if needed. Because R1-1710789
teaches that the DMRS configuration can be indicated via a control resource set
configuration, the teachings of R1-1710294 in view of R1-1710789 render obvious
claim 16 of the 130 Patent.

XI. Conclusion

For the reasons set forth above, claims 11-20 of the 130 Patent are
unpatentable. Trial should be instituted, and the claims should be cancelled because
Petitioner has shown that there is a reasonable likelihood that one or more of the
Challenged Claims is unpatentable in view of the foregoing Grounds.

XII. Payment of Fees

The Office may charge any additional fees to Deposit Account No. 50-5723.

XIII. Time for Filing Petition

This Petition is being filed more than nine months after the *130 Patent was
granted. See 37 C.F.R. §42.102(a)(1). The first service of a civil action or
counterclaim alleging infringement of the 130 Patent occurred on December 15,
2023. See, e.g., Telefonaktiebolaget LM Ericsson v. Lenovo (US) Inc., No. 5:23-
cv-00569, Dkt. 29, Am. Answer and Countercl. (E.D.N.C. Dec. 15, 2023), Ex-

1006. Accordingly, the earliest possible § 315(b) bar date for this petition is June
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2, 2022. Ericsson has not filed a civil action challenging the validity of a claim of
the 130 Patent.

XIV. Grounds for Standing

Under 37 C.F.R. §42.104(a), Ericsson certifies that the *130 Patent is
available for inter partes review and that Ericsson is not barred or estopped from
requesting inter partes review based on the Grounds identified in this Petition.

XV. Mandatory Notices Under 37 C.F.R. §42.8
A. Real Parties-In-Interest

Petitioner identifies Ericsson Inc., Telefonaktiebolaget LM Ericsson, and
Ericsson AB as the real parties-in-interest. No other parties have directed, funded,
or controlled the filing of this petition.

B. Related Matters

Petitioner is not aware of any other related matters before the Patent Office
concerning the *130 Patent.

The *130 Patent has been asserted by Motorola’s parent company Lenovo as
a counterclaim against Ericsson in Ericsson v. Lenovo, No. 5:23-cv-00569
(E.D.N.C.). It has also been asserted by Lenovo against Ericsson in In re Certain

Cellular Base Station Communication Equipment, Components Thereof, and

Products Containing Same, Inv. No. 337-TA-1388 (I.T.C.).
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C. Lead and Back-Up Counsel

Lead Counsel:

Christopher P. McNett (Reg. No. 64,489), attorney at McKool Smith, P.C.,
1717 K  Street, N.W., Suite 1000, Washington, D.C. 20006

(cmcenett@mckoolsmith.com).

Back-Up Counsel:

Nicholas Mathews (Reg. No. 66,067), attorney at McKool Smith P.C., 300
Crescent Court, Suite 1500, Dallas, Texas 75201 (nmathews@mckoolsmith.com).

Matthew T. Cameron (Reg. No. 74,179), attorney at McKool Smith P.C.,
303 Colorado Street, Suite 2100, Austin, X 78701
(mcameron@mckoolsmith.com).

Casey L. Shomaker (Reg. No. 77,998), attorney at McKool Smith P.C., 300
Crescent Court, Suite 1500, Dallas, Texas 75201 (cshomaker@mckoolsmith.com).

D. Service Information

Petitioner consents to service by e-mail at the following addresses:
ericsson_lenovo_iprs@mckoolsmith.com.

XVI. Certification Under 37 C.F.R. §42.24(d)

As calculated by the “Word Count” feature of Microsoft Word 2010, this

Petition contains 12,289 words, excluding the following: Table of Contents, Table
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of Authorities, List of Exhibits, List of Challenged Claims, Mandatory Notices

Under 37 C.F.R. §42.8, Certification Under §42.24(d), and Certificate of Service.

Respectfully submitted,

Dated: November 12, 2024 By: /s/ Christopher P. McNett
Christopher P. McNett, Reg. No. 64,489
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CERTIFICATE OF SERVICE
The undersigned hereby certifies that a copy of the foregoing Petition for Inter
Partes Review was served on November 12, 2024, by FedEx overnight delivery
directed to the attorney of record for the patent at the following address:
61755 - Kunzler Bean & Adamson - Lenovo
50 W. Broadway

10th Floor
Salt Lake City, UT 84101

/s/ Christopher P. McNett
Christopher P. McNett
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