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ACTIVELY DROPPING DATA PACKETS 
DURING VOLTE COMMUNICATION 

SESSIONS 

TECHNICAL BACKGROUND 5 

A wireless communication device transmits and receives 
information wirelessly via a wireless access node to com 
municate over a communication network. Typically, the 
wireless access node is part of a radio access network (RAN) 10 
which provides the wireless communication device with 
access to further communication networks, systems, and 
devices. In fourth generation (4G) long term evolution 
(LTE) communication systems, a wireless communication 
device is referred to as user equipment (UE), while a 15 
wireless access node is called an enhanced node B (eNo 
deB). 

Because the 4G LTE standard supports only packet 
switching in its all-IP network, the voice over long term 
evolution (VoITE) protocol is typically employed to provide 20 
voice services over a 4G LTE communication network. The 
standard implementation of VoITE utilizes an internet pro 
tocol (IP) Multimedia Subsystem (IMS) network with spe 
cific profiles for control and media planes to Support Voice 
services over LTE. 25 

Given the nature of transmitting information in the form 
of energy over the air, errors can be introduced while the 
data is in-route to its destination. To address this concern, 
error control techniques for data transmissions may be 
utilized to achieve reliable data transmissions over an unre- 30 
liable service. One such technique, termed hybrid automatic 
repeat request (HARO), provides such error control by 
encoding data with a forward error correction (FEC) code. 
Overview 
A method of operating a wireless access node to facilitate 35 

voice over long term evolution (VoITE) communication 
sessions is disclosed. The method comprises exchanging 
VoITE packets with a wireless communication device dur 
ing a VoITE communication session. The method further 
comprises monitoring a number of hybrid automatic repeat 40 
request (HARQ) retries requested by the wireless commu 
nication device during the VoITE communication session 
and comparing the number of HARQ retries to a threshold 
value. The method further comprises, if the number of 
HARO retries falls below the threshold value, dropping a 45 
percentage of the VoITE packets to achieve an overall 
percentage of packet loss for the VoITE communication 
session based on the number of HARQ retries. 
A wireless access node to facilitate voice over long term 

evolution (VoITE) communication sessions comprises a 50 
wireless communication transceiver and a processing sys 
tem. The wireless communication transceiver is configured 
to exchange VoITE packets with a wireless communication 
device during a VoITE communication session. The pro 
cessing system is configured to monitor a number of hybrid 55 
automatic repeat request (HARQ) retries requested by the 
wireless communication device during the VoITE commu 
nication session and compare the number of HARQ retries 
to a threshold value. The processing system is further 
configured to, if the number of HARQ retries falls below the 60 
threshold value, drop a percentage of the VoITE packets to 
achieve an overall percentage of packet loss for the VoITE 
communication session based on the number of HARQ 
retries. 
A computer apparatus to facilitate voice over long term 65 

evolution (VoITE) communication sessions comprises soft 
ware instructions and at least one non-transitory computer 

2 
readable storage medium storing the software instructions. 
The software instructions are configured, when executed by 
a wireless access node, to direct the wireless access node to 
exchange VoITE packets with a wireless communication 
device during a VoITE communication session. The Soft 
ware instructions are further configured to direct the wireless 
access node to monitor a number of hybrid automatic repeat 
request (HARQ) retries requested by the wireless commu 
nication device during the VoITE communication session 
and compare the number of HARQ retries to a threshold 
value. The software instructions are further configured to 
direct the wireless access node to, if the number of HARQ 
retries falls below the threshold value, drop a percentage of 
the VoITE packets to achieve an overall percentage of 
packet loss for the VoITE communication session based on 
the number of HARQ retries. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram that illustrates a communication 
system. 

FIG. 2 is a flow diagram that illustrates an operation of the 
communication system. 

FIG.3 is a block diagram that illustrates a communication 
system in an exemplary embodiment. 

FIG. 4 is a sequence diagram that illustrates an operation 
of a communication system in an exemplary embodiment. 

FIG. 5 illustrates two trend diagrams in an exemplary 
embodiment. 

FIG. 6 is a block diagram that illustrates a wireless access 
node. 

DETAILED DESCRIPTION 

The following description and associated drawings teach 
the best mode of the invention. For the purpose of teaching 
inventive principles, some conventional aspects of the best 
mode may be simplified or omitted. The following claims 
specify the scope of the invention. Some aspects of the best 
mode may not fall within the scope of the invention as 
specified by the claims. Thus, those skilled in the art will 
appreciate variations from the best mode that fall within the 
scope of the invention. Those skilled in the art will appre 
ciate that the features described below can be combined in 
various ways to form multiple variations of the invention. As 
a result, the invention is not limited to the specific examples 
described below, but only by the claims and their equiva 
lents. 

FIG. 1 is a block diagram that illustrates communication 
system 100. Communication system 100 includes wireless 
communication device 101, wireless access node 110, and 
communication network 130. Wireless communication 
device 101 and wireless access node 110 are in communi 
cation over wireless communication link 111. Wireless 
access node 110 and communication network 130 commu 
nicate over communication link 121. 

FIG. 2 is a flow diagram that illustrates an operation of 
communication system 100. The steps of the operation are 
indicated below parenthetically. The operation of commu 
nication system 100 shown in FIG. 2 may be employed by 
wireless access node 110 to facilitate voice over long term 
evolution (VoITE) communication sessions. 
As shown in the operational flow of FIG. 2, wireless 

access node 110 exchanges VoITE packets with wireless 
communication device 101 during a VoITE communication 
session (201). The VoITE communication session typically 
comprises a real-time voice call between wireless commu 
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nication device 101 and another wireless communication 
device (not shown), which is commonly implemented using 
an IP Multimedia Subsystem (IMS) and session initiation 
protocol (SIP) messaging, although other implementations 
of VoITE are also possible. The VoITE packets exchanged 
between wireless access node 110 and wireless communi 
cation device 101 during the VoITE communication session 
could comprise any type of data, Such as packetized Voice 
data, SIP messaging, signaling messages, frames, or any 
other data message. 

Wireless access node 110 monitors a number of hybrid 
automatic repeat request (HARQ) retries requested by wire 
less communication device 101 during the VoITE commu 
nication session (202). Typically, wireless communication 
device 101 sends HARQ retry requests to wireless access 
node 110 whenever a packet or sequence is lost or corrupted. 
For example, if the channel quality is poor on wireless 
communication link 111 between wireless communication 
device 101 and wireless access node 110, and not all 
transmission errors can be corrected with forward error 
correction (FEC) code, wireless communication device 101 
detects the missing or corrupted data block and requests a 
retransmission of the block by sending a HARQ retry 
request to wireless access node 110. Wireless access node 
110 monitors the HARQ retry requests received from wire 
less communication device 101 to keep track of the number 
of HARQ retries requested. In some examples, the number 
of HARQ retries requested may provide a metric for wire 
less access node 110 to determine a percentage of lost 
packets during the VoITE communication session. In at least 
one exemplary implementation, wireless access node 110 
may ignore the HARQ retries requested by wireless com 
munication device 101 and not resend the affected packets or 
sequences associated with the HARQ retry requests. For 
example, wireless access node 110 could determine that the 
bad or missing data blocks associated with the HARQ retries 
would not present a noticeable degradation in Voice quality 
during the VoITE communication session, and thus do not 
require retransmission. In some examples, wireless access 
node 110 may determine to not retransmit these packets by 
calculating a percentage of packet loss based on the number 
of HARO retries, and could forgo retransmitting packets that 
are associated with the HARQ retries as long as the per 
centage of packet loss is below a threshold value set to 
ensure acceptable voice transmissions during the VoITE 
communication session. 

Wireless access node 110 compares the number of HARQ 
retries to a threshold value (203). The threshold value is 
typically a predetermined number of HARQ retries, but 
could also be determined dynamically in some examples. 
For example, in at least one implementation, wireless access 
node 110 could dynamically increase the threshold value as 
the duration of the VoITE communication session increases. 
The threshold value could be set to account for a percentage 
of packet loss based on the number of HARQ retries in some 
instances. For example, the threshold value could be set to 
ensure the percentage of packet loss based on the number of 
HARO retries does not exceed a predetermined percentage, 
Such as five percent. 

If the number of HARQ retries falls below the threshold 
value, wireless access node 110 drops a percentage of the 
VoITE packets to achieve an overall percentage of packet 
loss for the VoITE communication session based on the 
number of HARQ retries (204). The overall percentage of 
packet loss is a value that is typically predetermined and 
represents an acceptable level of packet loss while still 
preserving Suitable voice quality during the VoITE commu 
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4 
nication session. In some examples, the overall percentage 
of packet loss for the VoITE communication session does 
not exceed a predetermined percentage. Such as five percent. 
Additionally or alternatively, the overall percentage of 
packet loss for the VoITE communication session could be 
based on a quality of service level associated with the 
VoITE communication session. In other real-time media 
sessions, such as streaming video, live sports broadcasts, 
Video chat, internet radio, and other streaming media appli 
cations that do not require completely successful transmis 
sion rates, the overall percentage of acceptable packet loss 
could be set to different values depending on the type of 
streaming media involved. 
The number of HARQ retries is compared with the 

threshold value to determine the percentage of the VoITE 
packets that may be actively dropped in order to achieve the 
overall percentage of packet loss for the VoITE communi 
cation session. In some examples, the threshold is set to 
ensure that none of the VoITE packets are actively dropped 
if the number of HARQ retries causes the percentage of 
packet loss based on the number of HARQ retries to exceed 
the overall percentage of packet loss for the VoITE com 
munication session. In at least one implementation, when 
dropping the percentage of the VoITE packets to achieve the 
overall percentage of packet loss for the VoITE communi 
cation session, wireless access node 110 could determine the 
percentage of the VoITE packets to drop by subtracting the 
percentage of packet loss based on the number of HARQ 
retries from the overall percentage of packet loss for the 
VoITE communication session. For example, if the overall 
percentage of acceptable packet loss for the VoITE com 
munication session is set to five percent, and the percentage 
of packet loss based on the number of HARQ retry requests 
is determined to be two percent, then the percentage of the 
VoITE packets to drop could be calculated as three percent. 

Wireless access node 110 commonly utilizes a transmit 
buffer to cache data that is scheduled for delivery to wireless 
communication device 101. Typically, the transmit buffer 
remains full or close to full when wireless communication 
device 101 and wireless access node 110 are operating in 
good RF conditions and the majority of data transmitted is 
received by wireless communication device 101 success 
fully. However, the transmit buffer of wireless access node 
110 may become empty if data is getting lost or corrupted en 
route to wireless communication device 101 and frequent 
retransmissions of the data are necessary. Therefore, in some 
examples, when dropping the percentage of the VoITE 
packets to achieve the overall percentage of packet loss for 
the VoITE communication session, wireless access node 
110 could drop the percentage of the VoITE packets to 
achieve the overall percentage of packet loss as long as a 
transmit buffer of wireless access node 110 is not empty. In 
other words, if a transmit buffer of wireless access node 110 
becomes empty, wireless access node 110 may cease 
actively dropping the VoITE data packets until the transmit 
buffer refills to a predetermined acceptable level. 

Advantageously, wireless access node 110 actively drops 
VoITE packets in order to achieve an overall percentage of 
acceptable packet loss for the VoITE communication ses 
Sion. Since real-time streaming applications such as VoITE 
do not require perfect reception of all data packets for the 
audio data to be communicated to the listener, some VoITE 
data packets may be actively dropped without introducing 
any noticeable degradation in Voice quality. To determine 
the amount of VoITE packets to drop, wireless access node 
110 takes into account the effect of HARQ retry requests 
with respect to the Successful transmission rate of data 
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packets. In this manner, wireless access node 110 is able to 
determine and actively drop a certain percentage of VoITE 
data packets that will not be detected by a user listening to 
the incoming voice packets on wireless communication 
device 101, thereby saving valuable forward link timeslots 
and other network resources. 

Referring back to FIG. 1, wireless communication device 
101 comprises any device having wireless communication 
connectivity with hardware and circuitry programmed to 
function as a telecommunications device. Such as Radio 
Frequency (RF) communication circuitry and an antenna. 
The RF communication circuitry typically includes an 
amplifier, filter, modulator, and signal processing circuitry. 
Wireless communication device 101 may also include a user 
interface, memory system, Software, processing circuitry, or 
Some other communication components. For example, wire 
less communication device 101 could comprise a telephone, 
transceiver, mobile phone, cellular phone, Smartphone, com 
puter, personal digital assistant (PDA), e-book, game con 
sole, mobile Internet device, wireless network interface 
card, media player, or Some other wireless communication 
apparatus—including combinations thereof. Wireless net 
work protocols that may be utilized by wireless communi 
cation device 101 include Code Division Multiple Access 
(CDMA) 1xRTT, Global System for Mobile communica 
tions (GSM), Universal Mobile Telecommunications Sys 
tem (UMTS), High-Speed Packet Access (HSPA), Evolu 
tion-Data Optimized (EV-DO), EV-DO rev. A, B, and C, 
Third Generation Partnership Project Long Term Evolution 
(3GPPLTE), LTE Advanced, Worldwide Interoperability for 
Microwave Access (WiMAX), IEEE 802.11 protocols (Wi 
Fi), Bluetooth, Internet, telephony, or any other wireless 
network protocol that facilitates communication between 
wireless communication device 101 and wireless access 
node 110. 

Wireless access node 110 comprises RF communication 
circuitry and an antenna. The RF communication circuitry 
typically includes an amplifier, filter, RF modulator, and 
signal processing circuitry. Wireless access node 110 may 
also comprise a router, server, memory device, software, 
processing circuitry, cabling, power Supply, network com 
munication interface, structural Support, or some other com 
munication apparatus. Wireless access node 110 could com 
prise a base station, Internet access node, telephony service 
node, wireless data access point, or some other wireless 
communication system—including combinations thereof. 
Some examples of wireless access node 110 include a base 
transceiver station (BTS), base station controller (BSC), 
radio base station (RBS), Node B, enhanced Node B (eNo 
deB), and others—including combinations thereof. Wireless 
network protocols that may be utilized by wireless access 
node 110 include CDMA, GSM, UMTS, HSPA, EV-DO, 
EV-DO rev. A, B, and C, 3GPP LTE, LTE Advanced, 
WiMAX, Wi-Fi, Bluetooth, Internet, telephony, or some 
other communication format—including combinations 
thereof. 

Communication network 130 comprises the core network 
of a wireless communication service provider, and could 
include routers, gateways, telecommunication Switches, 
servers, processing systems, or other communication equip 
ment and systems for providing communication and data 
services. Communication network 130 could comprise wire 
less communication nodes, telephony Switches, Internet 
routers, network gateways, computer systems, communica 
tion links, or some other type of communication equip 
ment including combinations thereof. Communication 
network 130 may also comprise optical networks, asynchro 
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6 
nous transfer mode (ATM) networks, packet networks, radio 
access networks (RAN), local area networks (LAN), met 
ropolitan area networks (MAN), wide area networks 
(WAN), or other network topologies, equipment, or sys 
tems—including combinations thereof. Communication net 
work 130 may be configured to communicate over metallic, 
wireless, or optical links—including combinations thereof. 
Communication network 130 may be configured to use 
time-division multiplexing (TDM), Internet Protocol (IP), 
Ethernet, optical networking, wireless protocols, communi 
cation signaling, or some other communication format— 
including combinations thereof. In some examples, commu 
nication network 130 includes further access nodes and 
associated equipment for providing communication services 
to many wireless communication devices across a large 
geographic region. 

Wireless communication link 111 uses the air or space as 
the transport medium. Wireless communication link 111 
may use various protocols, such as CDMA, GSM, UMTS, 
HSPA, EV-DO, EV-DO rev. A, B, and C, 3GPP LTE, LTE 
Advanced, WiMAX, Wi-Fi, Bluetooth, Internet, telephony, 
or some other communication format—including combina 
tions thereof. Wireless communication link 111 may com 
prise many different signals sharing the same link. For 
example, wireless communication link 111 could include 
multiple signals operating in a single propagation path 
comprising multiple communication sessions, frequencies, 
timeslots, transportation ports, logical transportation links, 
network Sockets, IP sockets, packets, or communication 
directions—including combinations thereof. 
Communication link 121 uses metal, air, space, optical 

fiber such as glass or plastic, or some other material as the 
transport medium including combinations thereof. Com 
munication link 121 could use various communication pro 
tocols, such as TDM, IP, Ethernet, telephony, optical net 
working, hybrid fiber coax (HFC), communication 
signaling, wireless protocols, or some other communication 
format—including combinations thereof. Communication 
link 121 may be a direct link or could include intermediate 
networks, systems, or devices. 

FIG. 3 is a block diagram that illustrates long term 
evolution (LTE) communication system 300 in an exem 
plary embodiment. LTE communication system 300 
includes two enhanced Node B (eNodeB) base stations 310 
and 320 that are in communication with the 4G LTE 
communication network. LTE communication system 300 
also includes user equipment (UE) devices 301 and 302 
which are shown as being served by respective eNodeB base 
Stations 310 and 320. The eNodeB base Stations 310 and 320 
provide examples of wireless access node 110, although 
node 110 may use alternative configurations. The 4G LTE 
communication network could include a mobility manage 
ment entity (MME), serving gateway (SGW), packet data 
network gateway (PGW), and other network elements typi 
cally found in an LTE network. Each eNodeB 310 and 320 
serves a cell having a wireless coverage area with approxi 
mate boundaries as indicated by the dotted line encircling 
each eNodeB, which is typically defined by the signal 
propagation characteristics and coverage capabilities of each 
eNodeB 310 and 320. 

In operation, UE devices 301 and 302 may engage in a 
VoITE communication session to establish a voice call over 
the 4G LTE communication network. In areas where LTE 
RF coverage provided by respective eNodeBs 310 and 320 
is very good, UE devices 301 and 302 will rarely miss 
receiving VoITE data packets during the voice call. How 
ever, for VoITE and other real-time applications that do not 
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require 100% successful packet transmission rates, the UEs 
301 and 302, when operating in very good RF coverage 
areas, may receive packets that have no effect on the quality 
of a real-time communication session as perceived by the 
users of UEs 301 and 302. For example, a wireless voice call 
may exhibit an acceptable packet loss of up to two percent 
with no degradation of voice quality detectable to the human 
ear. Therefore, VoITE calls experiencing little to no packet 
loss are wasting up to two percent of the data being 
transmitted since this bandwidth could be used for other 
purposes. A detailed description of how eNodeBs 310 and 
320 might intelligently drop unnecessary VoITE packets 
during a voice call between UE devices 301 and 302 will 
now be discussed with respect to FIG. 4. 

FIG. 4 is a sequence diagram that illustrates an operation 
of LTE communication system 300 in an exemplary embodi 
ment. In this example, UE devices 301 and 302 are engaged 
in a VoITE communication session via their respective 
eNodeBS 310 and 320 via the 4G LTE communication 
network. The LTE network in this example utilizes HARQ 
for error correction, which attempts to ensure reliable data 
services through retransmissions of missing or corrupted 
data packets. During the VoITE call, UE devices 301 and 
302 request a number of HARQ retries for VoITE packets 
that are either not correctly received or not received what 
SOW. 

Instead of retransmitting the VoITE packets associated 
with the HARQ retry requests, eNodeBs 310 and 320 ignore 
these requests and consider the errors as part of the accept 
able packet loss for the VoITE communication session that 
will go undetected by the users of UE devices 301 and 302. 
The eNodeBs 310 and 320 track the number of HARQ 
retries requested by their respective UEs 301 and 302 and 
determine the percentage of packet loss due to the number 
HARO retries. This percentage of packet loss that is attrib 
utable to the HARQ retries is calculated dynamically by 
eNodeBs 310 and 320 and will typically change throughout 
the duration of the VoITE communication session. Of 
course, in situations where very poor RF quality causes the 
percentage of packet loss due to ignoring the HARQ retry 
requests to rise to unacceptable levels, eNodeBs310 and 320 
will start honoring the HARQ retry requests and retransmit 
enough of the missing packets to ensure acceptable com 
munication quality. For example, eNodeBs 310 and 320 
could compare the percentage of packet loss that is attrib 
utable to the HARQ retries to a threshold and would 
commence retransmitting the requested packets if the per 
centage of packet loss due to the number of HARQ retries 
exceeds the threshold. 

After determining the percentage of packet loss attribut 
able to the number of HARQ retries, eNodeBs 310 and 320 
determine a percentage of VoITE packets to actively drop 
based on the percentage of packet loss due to the number of 
HARO retries and a transmit buffer fill level. To calculate the 
percentage of VoITE packets to drop, eNodeBs 310 and 320 
could subtract the percentage of packet loss due to the 
number of HARQ retries requested from an overall packet 
loss target percentage. In this example, there is an overall 
packet loss target percentage set to five percent for each UE 
301 and 302 during VoITE voice calls, which is based on a 
QoS level associated with these UEs. The overall packet loss 
target percentage could be set higher or lower depending on 
the application, QoS level, RF coverage, and other factors. 
For example, a streaming video application could have an 
overall packet loss target percentage of only one percent 
because higher levels of dropped packets could result in 
jittery or delayed video playback. The eNodeBs310 and 320 
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8 
also factor in a fill level of their respective transmit buffers, 
where the percentage of VoITE packets to drop decreases as 
the fill level of the transmit buffer decreases. A graphical 
example of how the percentage of VoITE packets to drop is 
affected by the eNodeB transmit buffer fill level and the 
percentage of packet loss from HARQ retries is provided in 
the trend diagrams of FIG. 5. 

After the percentage of VoITE packets to drop is deter 
mined by each eNodeB 310 and 320, the eNodeBs 310 and 
320 periodically drop VoITE packets to reach the overall 
packet loss target percentage. As discussed above, the over 
all packet loss target percentage is five percent for each UE 
301 and 302 in this example. Assuming the percentage of 
packet loss attributable to ignoring HARO retry requests 
was determined to be three percent for each UE 301 and 302, 
and that the transmit buffer fill levels of each eNodeB 310 
and 320 remain completely full, then the percentage of 
VoITE packets to drop could be calculated as two percent 
for each UE 301 and 302. Accordingly, each eNodeB 310 
and 320 would discard every fiftieth VoITE packet to 
achieve the two percent drop rate for VoITE packets in this 
example. By periodically dropping VoITE packets in this 
manner, the eNodeBs 310 and 320 preserve bandwidth and 
other system resources without sacrificing voice quality 
during the VoITE communication session between UEs 301 
and 302. 

FIG. 5 illustrates two trend diagrams in an exemplary 
embodiment. Both trend diagrams show a percentage of 
VoITE packets to drop on a scale of Zero to five percent in 
this example. The scale of Zero to five percent used in this 
example is indicative of an overall packet loss target per 
centage offive percent as discussed above with respect to the 
sequence diagram of FIG. 4, although different target per 
centages could be used in other examples. 
The trend diagram on the left hand side of FIG. 5 shows 

the percentage of eNodeB transmit buffer fill level on a scale 
of Zero to one hundred percent on the vertical Y axis, and the 
percentage of VoITE packets to drop along the horizontal X 
axis. Similarly, the trend diagram on the right hand side of 
FIG. 5 shows the percentage of packet loss due to the 
number of HARQ retry requests on a scale of Zero to five 
percent along the Y axis against the percentage of VoITE 
packets to drop along the X axis. 
As can been seen by the trend diagram on the left hand 

side of FIG. 5, there is a direct relationship between the 
eNodeB transmit buffer fill level and the percentage of 
VoITE packets to actively drop. When the eNodeB transmit 
buffer fill level is empty, Zero percent of the VoITE packets 
should be actively dropped. However, when the eNodeB 
transmit buffer is 100% full, up to five percent of the VoITE 
packets can be actively dropped at the eNodeB. 

Conversely, there is an indirect relationship between the 
percentage of packet loss from HARQ retries and the 
percentage of VoITE packets to actively drop, as shown in 
the trend diagram appearing on the right hand side of FIG. 
5. Accordingly, when the percentage of packet loss attrib 
utable to HARQ retry requests is determined to be five 
percent, no VoITE packets should be actively dropped, since 
the overall packet loss target percentage of five percent has 
already been achieved by the eNodeB simply ignoring 
HARO retry requests. However, when the percentage of 
packet loss due to HARQ retries is zero percent, then up to 
five percent of VoITE packets may be actively dropped at 
the eNodeB. 
The two trend diagrams shown in FIG. 5 could be 

combined to determine the percentage of VoITE packets to 
actively drop with respect to both the eNodeB transmit 
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buffer fill level and the percentage of packet loss due to 
HARO retry requests. For example, if the percentage of 
packet loss from HARQ retries is one percent, then four 
percent of VoITE packets may be actively dropped at the 
eNodeB, but this percentage may be reduced if the transmit 
buffer fill level is less than 100% full. Also, although the 
preceding examples have discussed actively dropping 
VoITE packets at the eNodeB before they are sent to the UE, 
the techniques disclosed herein could also be applied at the 
UE. For example, the UE could track the number of HARQ 
retries and monitor its own transmit buffer fill level in order 
to determine a percentage of outgoing VoITE packets to 
drop before transmitting them to its serving eNodeB. In 
Some examples, this could be implemented by session 
initiation protocol (SIP) messaging between the UE and the 
IMS network, where the IMS network could signal the UE 
to start and/or stop actively dropping VoITE packets accord 
ing to the factors described herein. 

FIG. 6 is a block diagram that illustrates wireless access 
node 600. Wireless access node 600 provides an example of 
wireless access node 110, although node 110 may have 
alternative configurations. Wireless access node 600 com 
prises communication transceiver 601, wireless communi 
cation transceiver 602, and processing system 603. Process 
ing system 603 is linked to communication transceiver 601 
and wireless communication transceiver 602. Processing 
system 603 includes processing circuitry 605 and memory 
system 606 that stores operating software 607. Operating 
software 607 comprises software modules 608-611. 

Communication transceiver 601 comprises components 
that communicate over communication links, such as net 
work cards, ports, RF transceivers, processing circuitry and 
Software, or some other communication components. Com 
munication transceiver 601 may be configured to commu 
nicate over metallic, wireless, or optical links. Communi 
cation transceiver 601 may be configured to use TDM, IP, 
Ethernet, optical networking, wireless protocols, communi 
cation signaling, or some other communication format— 
including combinations thereof. 

Wireless communication transceiver 602 comprises RF 
communication circuitry and an antenna. The RF commu 
nication circuitry typically includes an amplifier, filter, RF 
modulator, and signal processing circuitry. Wireless com 
munication transceiver 602 may also include a memory 
system, software, processing circuitry, or some other com 
munication device. Wireless communication transceiver 602 
may use various protocols, such as CDMA, GSM, UMTS, 
HSPA, EV-DO, EV-DO rev. A, B, and C, 3GPP LTE, 
WiMAX, Wi-Fi, Bluetooth, Internet, telephony, or some 
other wireless communication format. Wireless communi 
cation transceiver 602 is configured to exchange VoITE 
packets with a wireless communication device during a 
VoITE communication session. 

Processing circuitry 605 comprises microprocessor and 
other circuitry that retrieves and executes operating Software 
607 from memory system 606. Processing circuitry 605 may 
comprise a single device or could be distributed across 
multiple devices—including devices in different geographic 
areas. Processing circuitry 605 may be embedded in various 
types of equipment. Memory system 606 comprises a non 
transitory computer readable storage medium, Such as a disk 
drive, flash drive, data storage circuitry, or some other 
hardware memory apparatus. Memory system 606 may 
comprise a single device or could be distributed across 
multiple devices—including devices in different geographic 
areas. Memory system 606 may be embedded in various 
types of equipment. In some examples, a computer appara 
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tus could comprise memory system 606 and operating 
software 607. Operating software 607 comprises computer 
programs, firmware, or some other form of machine-read 
able processing instructions. Operating Software 607 may 
include an operating system, utilities, drivers, network inter 
faces, applications, or some other type of software. In this 
example, operating software 607 comprises software mod 
ules 608-611, although software 607 could have alternative 
configurations in other examples. 
When executed by circuitry 605, operating software 607 

directs processing system 603 to operate as described herein 
for wireless access node 110. In particular, operating soft 
ware 607 may direct processing system 603 to direct wire 
less communication transceiver 602 to exchange VoITE 
packets with a wireless communication device during a 
VoITE communication session. Operating software 607 
directs processing system 603 to monitor a number of hybrid 
automatic repeat request (HARQ) retries requested by the 
wireless communication device during the VoITE commu 
nication session. Operating software 607 further directs 
processing system 603 to compare the number of HARQ 
retries to a threshold value. Finally, if the number of HARQ 
retries falls below the threshold value, operating software 
607 directs processing system 603 to drop a percentage of 
the VoITE packets to achieve an overall percentage of 
packet loss for the VoITE communication session based on 
the number of HARQ retries. 

In this example, operating Software 607 comprises a 
VoITE packet exchange software module 608 that 
exchanges VoITE packets with a wireless communication 
device during a VoITE communication session. In addition, 
operating software 607 comprises a HARQ retry monitoring 
software module 609 that monitors a number of hybrid 
automatic repeat request (HARQ) retries requested by the 
wireless communication device during the VoITE commu 
nication session. Operating software 607 also comprises a 
HARO retry comparison software module 610 that com 
pares the number of HARQ retries to a threshold value. 
Finally, operating Software 607 comprises a packet dropping 
software module 611 that, if the number of HARQ retries 
falls below the threshold value, drops a percentage of the 
VoITE packets to achieve an overall percentage of packet 
loss for the VoITE communication session based on the 
number of HARQ retries. 
The above description and associated figures teach the 

best mode of the invention. The following claims specify the 
scope of the invention. Note that some aspects of the best 
mode may not fall within the scope of the invention as 
specified by the claims. Those skilled in the art will appre 
ciate that the features described above can be combined in 
various ways to form multiple variations of the invention. As 
a result, the invention is not limited to the specific embodi 
ments described above, but only by the following claims and 
their equivalents. 
What is claimed is: 
1. A method of operating a wireless access node to 

facilitate voice over long term evolution (VoITE) commu 
nication sessions, the method comprising: 

exchanging VoITE packets with a wireless communica 
tion device during a VoITE communication session; 

monitoring a number of hybrid automatic repeat request 
(HARQ) retries requested by the wireless communica 
tion device during the VoITE communication session; 

comparing the number of HARQ retries to a threshold 
value; and 

if the number of HARQ retries falls below the threshold 
value, dropping a percentage of the VoITE packets to 



of packet loss for the VoITE communication session is 
based on a quality of service level associated with the 
VoITE communication session. 

evolution (VoITE) communication sessions, the wireless 
access node comprising: 

threshold is set to ensure that none of the VoITE packets are 
actively dropped if the number of HARQ retries causes the 
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achieve an overall percentage of packet loss for the 
VoITE communication session based on the number of 
HARQ retries. 

2. The method of claim 1 further comprising determining 
a percentage of packet loss based on the number of HARQ 5 
retries. 

3. The method of claim 2 wherein dropping the percent 
age of the VoITE packets to achieve the overall percentage 
of packet loss for the VoITE communication session based 
on the number of HARQ retries comprises determining the 
percentage of the VoITE packets to drop by subtracting the 
percentage of packet loss based on the number of HARQ 
retries from the overall percentage of packet loss for the 
VoITE communication session. 

10 

4. The method of claim 2 wherein the threshold is set to 15 
ensure that none of the VoITE packets are actively dropped 
if the number of HARQ retries causes the percentage of 
packet loss based on the number of HARQ retries to exceed 
the overall percentage of packet loss for the VoITE com 
munication session. 2O 

5. The method of claim 1 wherein the overall percentage 
of packet loss for the VoITE communication session does 
not exceed five percent. 

6. The method of claim 1 wherein the overall percentage 
25 

7. The method of claim 1 wherein dropping the percent 
age of the VoITE packets to achieve the overall percentage 
of packet loss for the VoITE communication session com 
prises dropping the percentage of the VoITE packets to 

30 

achieve the overall percentage of packet loss as long as a 
transmit buffer of the wireless access node is not empty. 

8. A wireless access node to facilitate voice over long term 
35 

a wireless communication transceiver configured to 
exchange VoITE packets with a wireless communica 
tion device during a VoITE communication session; 
and 

a processing system configured to monitor a number of 
hybrid automatic repeat request (HARQ) retries 
requested by the wireless communication device during 
the VoITE communication session, compare the num 
ber of HARQ retries to a threshold value, and if the 
number of HARQ retries falls below the threshold 
value, drop a percentage of the VoITE packets to 
achieve an overall percentage of packet loss for the 
VoITE communication session based on the number of 
HARQ retries. 

9. The wireless access node of claim 8 wherein the 

40 

45 

50 

processing system is further configured to determine a 
percentage of packet loss based on the number of HARQ 
retries. 

10. The wireless access node of claim 9 wherein the 55 
processing system configured to drop the percentage of the 
VoITE packets to achieve the overall percentage of packet 
loss for the VoITE communication session based on the 
number of HARQ retries comprises the processing system 
configured to determine the percentage of the VoITE pack 
ets to drop by subtracting the percentage of packet loss based 
on the number of HARQ retries from the overall percentage 
of packet loss for the VoITE communication session. 

60 

11. The wireless access node of claim 9 wherein the 
65 

12 
percentage of packet loss based on the number of HARQ 
retries to exceed the overall percentage of packet loss for the 
VoITE communication session. 

12. The wireless access node of claim 8 wherein the 
overall percentage of packet loss for the VoITE communi 
cation session does not exceed five percent. 

13. The wireless access node of claim 8 wherein the 
overall percentage of packet loss for the VoITE communi 
cation session is based on a quality of service level associ 
ated with the VoITE communication session. 

14. The wireless access node of claim 8 wherein the 
processing system configured to drop the percentage of the 
VoLTE packets to achieve the overall percentage of packet 
loss for the VoITE communication session comprises the 
processing system configured to drop the percentage of the 
VoLTE packets to achieve the overall percentage of packet 
loss as long as a transmit buffer of the wireless access node 
is not empty. 

15. A computer apparatus to facilitate voice over long 
term evolution (VoITE) communication sessions, the appa 
ratus comprising: 

Software instructions configured, when executed by a 
wireless access node, to direct the wireless access node 
to exchange VoITE packets with a wireless communi 
cation device during a VoITE communication session, 
monitor a number of hybrid automatic repeat request 
(HARQ) retries requested by the wireless communica 
tion device during the VoITE communication session, 
compare the number of HARQ retries to a threshold 
value, and if the number of HARQ retries falls below 
the threshold value, drop a percentage of the VoITE 
packets to achieve an overall percentage of packet loss 
for the VoITE communication session based on the 
number of HARQ retries; and 

at least one non-transitory computer-readable storage 
medium storing the software instructions. 

16. The computer apparatus of claim 15 wherein the 
software instructions are further configured to direct the 
wireless access node to determine a percentage of packet 
loss based on the number of HARQ retries. 

17. The computer apparatus of claim 16 wherein the 
Software instructions configured to direct the wireless access 
node to drop the percentage of the VoITE packets to achieve 
the overall percentage of packet loss for the VoITE com 
munication session based on the number of HARQ retries 
comprises the software instructions configured to direct the 
wireless access node to determine the percentage of the 
VoITE packets to drop by subtracting the percentage of 
packet loss based on the number of HARQ retries from the 
overall percentage of packet loss for the VoITE communi 
cation session. 

18. The computer apparatus of claim 16 wherein the 
threshold is set to ensure that none of the VoITE packets are 
actively dropped if the number of HARQ retries causes the 
percentage of packet loss based on the number of HARQ 
retries to exceed the overall percentage of packet loss for the 
VoITE communication session. 

19. The computer apparatus of claim 15 wherein the 
overall percentage of packet loss for the VoITE communi 
cation session does not exceed five percent. 

20. The computer apparatus of claim 15 wherein the 
overall percentage of packet loss for the VoITE communi 
cation session is based on a quality of service level associ 
ated with the VoITE communication session. 


