
Exhibit F 

AT&T Mobility LLC, AT&T Services Inc., Ericsson Inc., Nokia of America Corporation, T-Mobile USA, Inc. Ex. 1010 
AT&T, et al v. Daingean Technologies 

IPR-2024-00730



 1 

Chart Detailing AT&T’s Infringement of U.S. Patent No. 11,196,509 v. AT&T 

Daingean Techs. v. AT&T Corp. et al., Case No. 2:23-cv-00123-JRG-RSP (E.D. Tex.) 

 

The Accused Products include base stations operating in AT&T’s network(s) that support or facilitate New Radio (NR, or 5G) 

capabilities (e.g., gNodeBs or gNBs; 5G-aware eNodeBs or eNBs) (“Accused Base Stations”).  

Based on the information presently available to it, Plaintiff Daingean Technologies Limited (“Daingean” or “Plaintiff”) is informed 

and believes that AT&T directly and indirectly infringes U.S. Patent No. 11,196,509 (the “’509 Patent”). AT&T directly infringes 

claims 4, 5, 10, and 11 of the ’509 Patent when it makes, uses, sells, and/or imports the Accused Base Stations. AT&T indirectly 

infringes claims 4, 5, 10, and 11 of the ’509 Patent by actively inducing the direct infringement of its customers; AT&T actively 

induces its customers to use the Accused Base Stations. 

 

Claim 4 

CLAIM 4 '509 PATENT V. AT&T 

4[A]. A base station 

apparatus comprising: 

The Accused Base Stations are a base station apparatus. 

See evidence and analysis provided in 10[A], which is incorporated fully herein by reference. 

4[B] a coding unit 

configured to segment a 

transport block into 

multiple CBs and to code 

each of the multiple CBs; 

The Accused Base Stations comprise a coding unit configured to segment a transport block into multiple 

CBs and to code each of the multiple CBs. 

On information and belief, the Accused Base Stations include a coding unit. 

The physical layer (L1) functions include FEC encoding and decoding of the transport channel, rate 

matching of the coded transport channel to physical channels, and mapping of coded transport channel 

onto physical channels. 
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TS 38.202 at 6. 1 The FEC encoding/decoding operations are handled by a coding unit of the Accused 

Base Stations, as illustrated below. 

 
1 Unless otherwise noted, all citations to TS 38.202 are to Release 17.0.0 (2021-12). 
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TS 38.202 at 8 (red annotation added). 

The relevant operation of this coding unit is detailed in the evidence and analysis provided regarding 

10[B], which is fully incorporated herein by reference. 

 

4[C] a transmitter 

configured to transmit the 

transport block, and 

The Accused Base Stations comprise a transmitter configured to transmit the transport block. 

On information and belief, the Accused Base Stations include a transmitter. 

The Accused Base Stations are responsible for conducting RF communications with UEs. As such, the 

Accused Base Stations include a transmitter to facilitate the transmission of RF signals to UEs. For 

instance, TS 38.202 discusses “Downlink Shared Channel transmission” from the gNodeB to the UE. 
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TS 38.202 at 8. The flow of information from the gNode B is illustrated by the arrows in the figure 

below, going from the transport blocks all the way to the antenna mapping. 

TS 38.202 at 8 (red annotation added). 

The relevant operation of this transmitter is detailed in the evidence and analysis provided regarding 

10[C], which is fully incorporated herein by reference. 

 

4[D] a receiver configured 

to receive HARQ-ACKs 

corresponding to multiple 

CBGs, wherein 

The Accused Base Stations comprise a receiver configured to receive HARQ-ACKs corresponding to 

multiple CBGs. 

On information and belief, the Accused Base Stations include a receiver. 
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The Accused Base Stations are responsible for conducting RF communications with UEs. As such, the 

Accused Base Stations include a receiver to facilitate the reception of RF signals from UEs. For 

instance, TS 38.202 discusses “Uplink Shared Channel transmission” from the UE to the gNodeB. 

TS 38.202 at 8. The flow of ACK/NACK information into the gNode B is illustrated by the arrows in 

the figure below. 

TS 38.202 at 8. 
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The relevant operation of this receiver is detailed in the evidence and analysis provided regarding 10[D], 

which is fully incorporated herein by reference. 

 

4[E] the multiple CBs 

include one or more first 

CBs and one or more 

second CBs, 

The Accused Base Stations comprise the above components wherein the multiple CBs include one or 

more first CBs and one or more second CBs. 

See evidence and analysis provided in 10[E], which is incorporated fully herein by reference. 

4[F] a first size of a first 

CB of the one or more first 

CBs is greater than a 

second size of a second CB 

of the one or more second 

CBs, 

The Accused Base Stations comprise the above components wherein a first size of a first CB of the one 

or more first CBs is greater than a second size of a second CB of the one or more second CBs. 

See evidence and analysis provided in 10[F], which is incorporated fully herein by reference. 

4[G] each of the multiple 

CBs is included in any one 

of the multiple CBGs, 

The Accused Base Stations comprise the above components wherein each of the multiple CBs is 

included in any one of the multiple CBGs. 

See evidence and analysis provided in 10[G], which is incorporated fully herein by reference. 

4[H] the multiple CBGs 

include one or more first 

CBGs and one or more 

second CBGs, 

The Accused Base Stations comprise the above components wherein the multiple CBGs include one or 

more first CBGs and one or more second CBGs. 

See evidence and analysis provided in 10[H], which is incorporated fully herein by reference. 

4[I] a first total number of 

the one or more first CBs 

and the one or more second 

CBs included in each of the 

one or more first CBGs is 

greater than a second total 

number of the one or more 

first CBs and the one or 

The Accused Base Stations comprise the above components wherein a first total number of the one or 

more first CBs and the one or more second CBs included in each of the one or more first CBGs is greater 

than a second total number of the one or more first CBs and the one or more second CBs included in 

each of the one or more second CBGs. 

See evidence and analysis provided in 10[I], which is incorporated fully herein by reference. 
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more second CBs included 

in each of the one or more 

second CBGs, and 

4[J] a first CBG of the one 

or more first CBGs 

includes a greatest number 

of the one or more second 

CBs. 

The Accused Base Stations comprise the above components wherein a first CBG of the one or more 

first CBGs includes a greatest number of the one or more second CBs. 

See evidence and analysis provided in 10[J], which is incorporated fully herein by reference. 
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Claim 5 

CLAIM 5 '509 PATENT V. AT&T 

5[A]. A base station 

apparatus comprising: 

The Accused Base Stations are a base station apparatus. 

See evidence and analysis provided in 4[A], which is incorporated fully herein by reference. 

5[B] a coding unit 

configured to segment a 

transport block into 

multiple CBs and to code 

each of the multiple CBs, 

The Accused Base Stations comprise a coding unit configured to segment a transport block into multiple 

CBs and to code each of the multiple CBs. 

See evidence and analysis provided in 4[B], which is incorporated fully herein by reference. 

5[C] a transmitter 

configured to transmit the 

transport block, and 

The Accused Base Stations comprise a transmitter configured to transmit the transport block. 

See evidence and analysis provided in 4[C], which is incorporated fully herein by reference. 

5[D] a receiver configured 

to receive HARQ-ACKs 

corresponding to multiple 

CBGs, wherein 

The Accused Base Stations comprise a receiver configured to receive HARQ-ACKs corresponding to 

multiple CBGs. 

See evidence and analysis provided in 4[D], which is incorporated fully herein by reference. 

5[E] the multiple CBs 

include one or more first 

CBs and one or more 

second CBs, 

The Accused Base Stations comprise the above components wherein the multiple CBs include one or 

more first CBs and one or more second CBs. 

See evidence and analysis provided in 11[E], which is incorporated fully herein by reference. 

5[F] a first size of a first 

CB of the one or more first 

CBs is greater than a 

second size of a second CB 

of the one or more second 

CBs, 

The Accused Base Stations comprise the above components wherein a first size of a first CB of the one 

or more first CBs is greater than a second size of a second CB of the one or more second CBs. 

See evidence and analysis provided in 11[F], which is incorporated fully herein by reference. 
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5[G] each of the multiple 

CBs is included in any one 

of the multiple CBGs, 

The Accused Base Stations comprise the above components wherein each of the multiple CBs is 

included in any one of the multiple CBGs. 

See evidence and analysis provided in 11[G], which is incorporated fully herein by reference. 

5[H] the multiple CBGs 

include one or more first 

CBGs and one or more 

second CBGs, 

The Accused Base Stations comprise the above components wherein the multiple CBGs include one or 

more first CBGs and one or more second CBGs. 

See evidence and analysis provided in 11[H], which is incorporated fully herein by reference. 

5[I] a first total number of 

the one or more first CBs 

and the one or more second 

CBs included in each of the 

one or more first CBGs is 

greater than a second total 

number of the one or more 

first CBs and the one or 

more second CBs included 

in each of the one or more 

second CBGs, and 

The Accused Base Stations comprise the above components wherein a first total number of the one or 

more first CBs and the one or more second CBs included in each of the one or more first CBGs is greater 

than a second total number of the one or more first CBs and the one or more second CBs included in 

each of the one or more second CBGs. 

See evidence and analysis provided in 11[I], which is incorporated fully herein by reference. 

5[J] an average value of 

numbers of the one or more 

second CBs included in the 

one or more second CBGs 

is greater than an average 

value of numbers of the 

one or more second CBs 

included in the one or more 

first CBGs. 

The Accused Base Stations comprise the above components wherein an average value of numbers of 

the one or more second CBs included in the one or more second CBGs is greater than an average value 

of numbers of the one or more second CBs included in the one or more first CBGs. 

See evidence and analysis provided in 11[J], which is incorporated fully herein by reference. 
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Claim 10 

CLAIM 10 '509 PATENT V. AT&T 

10[A]. A communication 

method for a base station 

apparatus, the 

communication method 

comprising the steps of: 

The Accused Base Stations implement a communication method for a base station apparatus. 

The Accused Base Stations are gNodeBs (or gNBs) or 5G-aware eNodeBs (or eNBs) which operate as 

base stations within a 5G (or NR) network architecture. 

TS 38.300 at 14.2 

 
2 Unless otherwise noted, all citations to TS 38.300 are to Release 16.2.0 (2020-07). 
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TS 38.300 at 16. 

 

10[B] segmenting a 

transport block into 

multiple CBs and coding 

each of the multiple CBs, 

The Accused Base Stations perform the method step of segmenting a transport block into multiple CBs 

and coding each of the multiple CBs. 

 

The radio interface protocol architecture around the physical layer for NR (5G) is illustrated below: 
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TS 38.201 at 6.3 Transport channels are used for communications between the physical layer and 

Medium Access Control (MAC) layer. The basic unit of communication used within these transport 

channels is a transport block. 

TS 38.202 at 6. The physical channels available for downlink are as follows: 

 
3 Unless otherwise noted, all citations to TS 38.201 are to Release 17.0.0 (2021-12). 
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TS 38.201 at 7. Each of these physical channels maps to a transport channel, as illustrated below: 

TS 38.201 at 9.  

The transport blocks for the Downlink Shared Channel (DL-SCH) are segmented into multiple code 

blocks (CBs) and each of the code blocks is then coded using the low density parity check (LDPC) 

algorithm. 

Segmenting transport blocks into multiple code blocks for the DL-SCH is described in TS 38.201 

§ 7.2.3: 
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TS 38.201 at 111. The details of the segmentation procedure are specified by TS 38.201 § 5.2.2, which 

is further discussed below regarding limitation 10[E]. 

After code block segmentation, channel coding is performed, as detailed in TS 38.201 § 7.2.4: 

TS 38.201 at 111. 
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TS 38.201 at 13. 

 

10[C] transmitting the 

transport block, and 

The Accused Base Stations perform the method step of transmitting the transport block. 

 

The model for downlink communication between a gNodeB and a UE is illustrated below: 
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TS 38.202 at 8. As illustrated, transport blocks at the gNodeB are fed into the physical layer services 

(e.g., coding, data modulation, resource mapping, antenna mapping) and transmitted over the air via 

antennas (the “Y” symbols in figure, below the “Antenna mapping” blocks). 

 

10[D] receiving HARQ-

ACKs corresponding to 

multiple CBGs, wherein 

The Accused Base Stations perform the method step of receiving HARQ-ACKs corresponding to 

multiple CBGs. 

 

The model for downlink communication between a gNodeB and a UE is illustrated below: 
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TS 38.202 at 8. As illustrated, the HARQ block receives ACK/NACK information as generated by the 

UE. 

The Accused Base Stations configure specific PDSCH parameters for a UE with the PDSCH-

ServingCellConfig information element (IE). 

TS 38.331 at 675.4 

 
4 Unless otherwise noted, all citations to TS 38.331 correspond to Release 17.0.0 (2022-03). 



 18 

The codeBlockGroupTransmission element of the PDSCH-ServingCellConfig IE determines whether 

CBG-based HARQ is used. 

TS 38.331 at 676. 

TS 38.331 at 677. 

When codeBlockGroupTransmission is enabled, the UE will transmit to the Accused Base Stations 

HARQ ACKs or NAKs per CBG received. 

TS 38.213 at 72. 
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10[E] the multiple CBs 

include one or more first 

CBs and one or more 

second CBs, 

The Accused Base Stations perform the method of claim 10 wherein the multiple CBs include one or 

more first CBs and one or more second CBs. 

 

Section 5.2.2 of TS 38.212 details how the number of code blocks per transport block is determined. 

TS 38.212 at 11-12.5 When the number of bits in a transport block (plus CRC) is less than Kcb, then a 

single code block is allocated for the transport block – i.e., the transport block is not segmented. 

Otherwise, multiple code blocks are allocated for the transport block, and each code block has an 

additional 24-bit CRC value appended to it – i.e., the transport block is segmented. 

The code blocks corresponding to non-segmented transport blocks are the first CBs, and the code blocks 

corresponding to segmented transport blocks are the second CBs. 

 
5 Unless otherwise noted, all citations to 38.212 are to Release 17.3.0 (2022-09). 
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10[F] a first size of a first 

CB of the one or more first 

CBs is greater than a 

second size of a second CB 

of the one or more second 

CBs, 

The Accused Base Stations perform the method of claim 10 wherein a first size of a first CB of the one 

or more first CBs is greater than a second size of a second CB of the one or more second CBs. 

 

A first CB can be up to 8488 bits for LDPC graph 1 and 3840 bits for LDPC graph 2. 

TS 38.212 at 11. The second CBs are smaller than 8424 bits for LDPC graph 1 and 3816 bits for LDPC 

graph 2 because of the addition of a 24-bit CRC sequence for each code block with segmentation.  

TS 38.212 at 11. 

Section 5.2.2 of TS 38.212 illustrates how the L=24-bit CRC sequences are treated. 
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TS 38.212 at 11-12. For segmented code blocks (i.e., bits B > Kcb), each code block has an additional 

L=24-bit CRC value appended, such that the smaller size (Kcb – L) determines the number of CBs. 

Additionally, except in the case where the transport block size is evenly divisible by the maximum code 

block size, the final code block within a segmented transport block is smaller than the other code blocks 

within that transport block. This smaller code block requires the insertion of filler bits. 

TS 38.212 at 13. 



 22 

Therefore, based on non-segmentation and segmentation, a first size for a first CB of the first CBs (when 

the CB is close to maximum size) is larger than a second size for a second CB of the second CBs (which 

are 24 bits smaller than the maximum size). 

 

10[G] each of the multiple 

CBs is included in any one 

of the multiple CBGs, 

The Accused Base Stations perform the method wherein each of the multiple CBs is included in any 

one of the multiple CBGs. 

When code block groups are enabled, each CB is included in a CBG. 

TS 38.214 at 65.6 

 
6 Unless otherwise noted, all citations to TS 38.214 are to Release 17.3.0 (2022-09). 
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TS 38.214 at 65. 

Therefore, each of the said first and second CBs are grouped (i.e., included) into multiple CBGs. 

 

10[H] the multiple CBGs 

include one or more first 

CBGs and one or more 

second CBGs, 

The Accused Base Stations perform the method of claim 10 wherein the multiple CBGs include one or 

more first CBGs and one or more second CBGs. 

Code blocks are organized into code block groups. See 10[G].  

The multiple CBGs include the first CBGs corresponding to code block groups that include code blocks 

for segmented transport blocks. The multiple CBGs also include the second CBGs corresponding to 

code block groups that include code blocks for a non-segmented transport block. 
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10[I] a first total number of 

the one or more first CBs 

and the one or more second 

CBs included in each of the 

one or more first CBGs is 

greater than a second total 

number of the one or more 

first CBs and the one or 

more second CBs included 

in each of the one or more 

second CBGs, and 

The Accused Base Stations perform the method of claim 10 wherein a first total number of the one or 

more first CBs and the one or more second CBs included in each of the one or more first CBGs is greater 

than a second total number of the one or more first CBs and the one or more second CBs included in 

each of the one or more second CBGs. 

 

The first CBGs include more than one code block (i.e., multiple code blocks corresponding to a 

segmented transport block), and the second CBGs include a single code block (i.e., a single code block 

corresponding to a non-segmented transport block). Thus, the first total number of CBs in the first CBGs 

is greater than the second total number of CBs in the second CBGs. 

 

10[J] a first CBG of the 

one or more first CBGs 

includes a greatest number 

of the one or more second 

CBs. 

The Accused Base Stations perform the method of claim 10 wherein a first CBG of the one or more 

first CBGs includes a greatest number of the one or more second CBs. 

 

The first CBGs include all of the second CBs and only second CBs. See 10[E] (defining the first and 

second CBs) and 10[H] (defining the first and second CBGs). Additionally, the number of CBs per 

CBG in the segmentation case is either K1 or K2 (which is generally K1-1), as illustrated below. 
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TS 38.214 at 65. The first CBG (index 0) of the one or more first CBGs will include K1 second CBs, 

which is a greatest number of the one or more second CBs in a code block group. Therefore, a first CBG 

of the one or more first CBGs includes a greatest number of the one or more second CBs. 
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Claim 11 

CLAIM 11 '509 PATENT V. AT&T 

11[A]. A communication 

method for a base station 

apparatus, the 

communication method 

comprising the steps of: 

The Accused Based Stations perform a communication method for a base station apparatus. 

See evidence and analysis provided in 10[A], which is incorporated fully herein by reference. 

11[B] segmenting a 

transport block into 

multiple CBs and coding 

each of the multiple CBs; 

The Accused Base Stations perform the method step of segmenting a transport block into multiple CBs 

and coding each of the multiple CBs. 

See evidence and analysis provided in 10[B], which is incorporated fully herein by reference. 

11[C] transmitting the 

transport block, and 

The Accused Base Stations perform the method step of transmitting the transport block. 

See evidence and analysis provided in 10[C], which is incorporated fully herein by reference. 

11[D] receiving HARQ-

ACKs corresponding to 

multiple CBGs, wherein 

The Accused Base Stations perform the method step of receiving HARQ-ACKs corresponding to 

multiple CBGs. 

See evidence and analysis provided in 10[D], which is incorporated fully herein by reference. 

11[E] the multiple CBs 

include one or more first 

CBs and one or more 

second CBs, 

The Accused Base Stations perform the method of claim 11 wherein the multiple CBs include one or 

more first CBs and one or more second CBs. 

 

Section 5.2.2 of TS 38.212 details how the number of code blocks per transport block is determined. 
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TS 38.212 at 11-12. When the number of bits in a transport block (plus CRC) is less than Kcb, then a 

single code block is allocated for the transport block – i.e., the transport block is not segmented. 

Otherwise, multiple code blocks are allocated for the transport block, and each code block has an 

additional 24-bit CRC value appended to it – i.e., the transport block is segmented. 

For segmented transport blocks (i.e., when the transport block size B is larger than the maximum code 

block size), code blocks are organized into code block groups as identified below. 
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TS 38.214 at 65. 

Code blocks that are not padded with filler bits form the first code blocks. Code blocks that are padded 

with filler bits form the second code blocks. 

TS 38.212 at 13. 

 

11[F] a first size of a first 

CB of the one or more first 

CBs is greater than a 

The Accused Base Stations perform the method of claim 11 wherein a first size of a first CB of the one 

or more first CBs is greater than a second size of a second CB of the one or more second CBs 
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second size of a second CB 

of the one or more second 

CBs, 

 

The final code block, with index M1 * K1 + (m – M1) * K2 + k, is a second code block that is smaller in 

size than the first code blocks, except in the instance that the transport block size is evenly divisible by 

the maximum code block size. 

This smaller code block requires the insertion of filler bits. 

TS 38.212 at 13. 

 

11[G] each of the multiple 

CBs is included in any one 

of the multiple CBGs, 

The Accused Base Stations perform the method of claim 11 wherein each of the multiple CBs is 

included in any one of the multiple CBGs. 

 

When code block groups are enabled, each CB is included in a CBG. 
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TS 38.214 at 65. 
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TS 38.214 at 65. 

 

11[H] the multiple CBGs 

include one or more first 

CBGs and one or more 

second CBGs, 

The Accused Base Stations perform the method of claim 11 wherein the multiple CBGs include one or 

more first CBGs and one or more second CBGs. 

 

Code blocks are organized into code block groups. See 11[G].  

The CBGs m that include code blocks with indexes identified based on the K1 value (and not the K2 

value) form the first code block groups. 
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TS 38.214 at 65. 

The CBGs m that include code blocks with indexes identified based on the K2 value form the second 

code block groups. 

TS 38.214 at 65. 

 

11[I] a first total number of 

the one or more first CBs 

and the one or more second 

CBs included in each of the 

one or more first CBGs is 

greater than a second total 

number of the one or more 

first CBs and the one or 

more second CBs included 

in each of the one or more 

second CBGs, and 

The Accused Base Stations perform the method of claim 11 wherein a first total number of the one or 

more first CBs and the one or more second CBs included in each of the one or more first CBGs is greater 

than a second total number of the one or more first CBs and the one or more second CBs included in 

each of the one or more second CBGs. 

 

The first CBGs each include K1 code blocks. The second CBGs each include K2 (or fewer) code blocks. 

Except in the instance when the number of code blocks is evenly divisible by the number of code block 

groups, K2 is always K1-1. Accordingly, a first total number of the one or more first CBs and the one or 

more second CBs included in each of the one or more first CBGs is greater than a second total number 

of the one or more first CBs and the one or more second CBs included in each of the one or more second 

CBGs. 

 

11[J] an average value of 

numbers of the one or more 

second CBs included in the 

one or more second CBGs 

is greater than an average 

The Accused Base Stations perform the method of claim 11 wherein an average value of numbers of 

the one or more second CBs included in the one or more second CBGs is greater than an average value 

of numbers of the one or more second CBs included in the one or more first CBGs. 
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value of numbers of the 

one or more second CBs 

included in the one or more 

first CBGs. 

The first CBGs do not include second CBs, and the average value of numbers of the one or more second 

CBs included in the one or more first CBGs is 0. The second CBGs include one or more second CBs, 

and the average value of numbers of the one or more second CBs included in the one or more second 

CBGs is 1 or greater. 
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