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(57) Abstract: An embodiment method includes initiating, by one or more servers of a push-to-talk (PTT) platform, a PTT call ses
sion in response to a PTT call session initiation request from a first client device, receiving, by the one or more servers, a first estim
ated modulation and coding scheme (MCS) from the first client device, and receiving, by the one or more servers, a first transmis - 
sion in accordance with an initial media encoding scheme (MES) from the first client device during an initial volley. The method 
further includes transmitting, by the one or more servers, instructions to the first client device to use a first MES different than the 
initial MES for a second transmission during a subsequent volley.
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9 System and Method for Media Encoding Scheme (MES) 

Selection

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No. 62/237,965,
5 filed on October 6, 2015, and U.S. Provisional Application No. 62/272,867, filed on 

December 30, 2015, which applications are hereby incorporated herein by reference.

TECHNICAL FIELD

The present invention relates generally to communications over a 
telecommunications network, and in particular embodiments, to techniques and 

0 mechanisms for media encoding scheme (MES) selection.

BACKGROUND

Push-to-Talk (ΡΊΤ) platforms involve providing ΡΊΤ functionality (e.g., call group 
management, call origination, call transmittal, talk-back call termination, floor management, 
filtering, etc.) through clients on client devices. The PTT functions may be performed by one 

5 or more servers, and communications between the client devices and the servers may be 
performed over a network.

A reference herein to a patent document or any other matter identified as prior art, is 
not to be taken as an admission that the document or other matter was known or that the 
information it contains was part of the common general knowledge as at the priority date of 

!0 any of the claims.

SUMMARY

In accordance with an aspect of the present invention, there is a provided a method 
comprising: initiating, by one or more servers of a push-to-talk (PTT) platform, a PTT call 
session in response to a PTT call session initiation request from a first client device;

25 receiving, by the one or more servers, a first estimated modulation and coding scheme (MCS) 
from the first client device, wherein the first client device communicates with the one or 
more servers using a radio access network (RAN), and wherein the first estimated MCS is in 
accordance with an estimated channel quality index (CQI) of a channel between the first 
client device and the RAN; receiving, by the one or more servers, a first transmission in

30 accordance with an initial media encoding scheme (MES) from the first client device during 
an initial volley; and transmitting, by the one or more servers, instructions to the first client 
device to use a first MES different than the initial MES for a second transmission during a 
subsequent volley, wherein the subsequent volley is after the initial volley, and wherein the 
first MES selected is in accordance with the first estimated MCS.
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9 Initiating the ΡΊΤ call session may include initiating a one-on-one (1-1) call session 

between the first client device and a second client device, and the method may further 
include forwarding, by the one or more servers, the first transmission to second client device 
using the initial MES. Initiating the PTT call session may include initiating a group call

5 session between the first client device and a plurality of second client devices, and the 
method may further include forwarding, by the one or more servers, the first transmission to 
a first subset of the plurality of second client devices using the initial MES and forwarding, 
by the one or more servers, the first transmission to a second subset of the plurality of 
second client devices using one or more second MES’s. Each of the one or more second

0 MES’s is different than the initial MES. The one or more second MES’s may be selected in 
accordance with an estimated MCS corresponding to one of the second subset of the plurality 
of second client devices, a historic channel quality index (CQI) value corresponding to the 
second subset of the plurality of second client devices, or a combination thereof. The method 
may further include receiving, by the one or more servers, a second estimated MCS from a

5 second client device, the PTT call session being between the first client device and the second 
client device. The method may further include transmitting, by the one or more servers, 
instructions to the second client device to use a second MES different than the initial MES 
for third transmissions during the subsequent volley. The second MES is selected in 
accordance with the second estimated MCS. The initial MES may use a lower frame rate than 

!0 a first MES corresponding to the first estimated MCS. Receiving the first transmission in 
accordance with the initial MES may include receiving the first transmission encoded using 
Advanced Multi-Band Excitation (AMBE) 2.6 kbps or Codec2. Receiving the first estimated 
MCS may include receiving the first estimated MES in a session initiation protocol (SIP) 
OPTIONS message with a media burst control protocol (MBCP) acknowledgement (ACK)

25 message, a call session initiation request, a wake-up message, a predictive wakeup call setup 
message, a predictive wakeup ACK message, or a pre-call keep alive message. The first client 
device may be aware of the initial MES prior to initiating the PTT call session.

In accordance with an aspect of the present invention, there is provided a 
telecommunications services platform comprising: one or more processors; and a non-

30 transitory computer readable storage medium storing programming for execution by the one 
or more processors, the programming including instructions to: initiate a call session in 
response to a call session initiation request from a first client device; receive a first estimated 
modulation and coding scheme (MCS) from the first client device, wherein the first client 
device communicates with the telecommunications services platform using a radio access

35 network (RAN), and wherein the first estimated MCS is in accordance with an estimated 
channel quality index (CQI) of a channel between the first client device and the RAN; receive
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9 a first transmission in accordance with an initial media encoding scheme (MES) from the 

first client device during an initial volley; and transmit instructions to the first client device 
use a first MES different than the initial MES for a second transmission during a subsequent 
volley, wherein the subsequent volley is after the initial volley, and wherein the first MES is

5 selected in accordance with the first estimated MCS.
The initial volley begins when the telecommunications services platform receives the 

call session initiation request, and the initial volley ends when the first client device releases 
floor control. The first client device communicates with the telecommunications services 
platform using a radio access network (RAN), and the first estimated MCS is in accordance 

0 with an estimated channel quality index (CQI) of a channel between the first client device 
and the RAN. The first MES is further selected in to accordance with overall ΡΊΤ call density 
in a cell the first client device is located, a call session type of the call session, service quality 
constraints, or a combination thereof. The first transmission is encoded using Advanced 
Multi-Band Excitation (AMBE) 2.6 kbps or Codec2. The call session maybe a one-on-one (1

5 1) push-to-talk (ΡΊΤ) call session or a group ΡΊΤ call session.

In accordance with an aspect of the present invention, there is provided a method 
comprising: initiating, by one or more servers of a push-to-talk (ΡΊΤ) platform, a PTT 
broadcast call session in response to a ΡΊΤ broadcast call session initiation request from a 
first client device; receiving, by the one or more servers, a first estimated modulation and 

!0 coding scheme (MCS) from the first client device, wherein the first client device 
communicates with the one or more servers using a radio access network (RAN), and 
wherein the first estimated MCS is in accordance with an estimated channel quality index 
(CQI) of a channel between the first client device and the RAN; transmitting, by the one or 
more servers, instructions to the first client device use a first MES for a transmission during 

25 the ΡΊΤ broadcast call session, wherein the first MES is selected in accordance with the first 
estimated MCS; and receiving, by the one or more servers, a first transmission in accordance 
with the first MES from the first client device.

The first client device communicates with the one or more servers using a radio 
access network (RAN), and the first estimated MCS is in accordance with an estimated 

30 channel quality index (CQI) of a channel between the first client device and the RAN. The 
method may further comprise forwarding, by the one or more servers, the first transmission 
to a plurality of second client devices using a second MES. The second MES defines a 
maximum frame rate supported by the one or more servers. The first MES defines a frame 
rate, codec, code rate, or a combination thereof to encode transmission between the first 

35 client device and the one or more servers.
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9 BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present invention, and the advantages 
thereof, reference is now made to the following descriptions taken in conjunction with the 
accompanying drawings, in which:

5 Figure 1 is a diagram of a communications system according to various embodiments;

Figure 2 is a block diagram illustrate call flows in a one-on-one (1-1) call session 
according to various embodiments;

Figure 3 is a block diagram illustrate call flows in a group call session according to 
various embodiments;

0 Figure 4 is a block diagram illustrate call flows in a broadcast call session according
to various embodiments;

Figures 5 through 7 illustrate example frame rates according to various 
embodiments;

-3a-
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Figures 8A and 8B are process flows of server activity according to various 
embodiments;

Figure 9 is a block diagram of an embodiment processing system; and

Figure 10 is a block diagram of an embodiment transceiver.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

The making and using of embodiments of this disclosure are discussed in detail 
below. It should be appreciated, however, that the concepts disclosed herein can be 
embodied in a wide variety of specific contexts, and that the specific embodiments discussed 
herein are merely illustrative and do not serve to limit the scope of the claims. Further, it 
should be understood that various changes, substitutions, and alterations can be made 
herein without departing from the spirit and scope of this disclosure as defined by the 
appended claims.

Although various embodiments are described in a particular context, e.g., a media 
encoding scheme (MES) selection mechanism within a Push-to-Talk (PTT) platform, various 
embodiments may also apply to other telecommunication services platforms where MES 
selection is desired.

A system and method for MES selection is provided in accordance with various 
embodiments. In particular, users of a telecommunications services platform (e.g., a PTT 
platform) may access the platform using a radio access network (RAN). The RAN may act as 
a communications medium between an application client on a client device and servers of 
the telecommunications services platform. The application client is configured to provide an 
estimated modulation and coding scheme (MCS)and/or suggested MES to the application 
server based on channel parameters of the RAN. The estimated MCS and/or suggested MES 
may or may not be used to select a MES for communications between the application client 
and the server depending on the type of communication. For example, in a PTT platform, the 
application server may use an initial MES (e.g., an MES that is predefined and independent 
from the estimated MCS) for user traffic during an initial volley of a one-on-one call session 
or a group call session. The initial MES may be selected in order to reduce call setup time. 
During subsequent volleys or during a broadcast call session, the application server may use 
a client-specific MES for user traffic, and the client-specific MES may be selected in 
accordance with the estimated MCS. Various advantages may be achieved, such as, improved 
RAN usage efficiency and reduced RAN congestion while maintaining relatively fast call 
setup times.
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Figure 1 is a diagram of a communications system too, which provides an 
architecture for supporting a telecommunications solution (e.g., a push-to-talk (PTT) 
communications solution) in accordance with some embodiments. Communications system 
too includes client devices 102, a communications network 104, and a telecommunications 
services platform 106. As used herein, the term “client device” refers to any component (or 
collection of components) capable of establishing a connection with a communications 
network, such as a user equipment (UE), a mobile station (STA), a cellular phone, a tablet, a 
laptop, and other wired/wirelessly enabled devices. Applications (referred to hereinafter as 
“clients”) reside on the client devices 102 for accessing various functions, such as PTT 
functions, provided by the telecommunications solution.

Client devices 102 may communicate with the telecommunications services platform 
106 over the communications network 104, which may be accessed by the client devices 102 
through a cellular network deployed by a carrier, a WiFi network, a RAN, other wireless 
networks, a wired internet protocol (IP) network, combinations thereof, or the like. 
Communications network 104 may include one or more components (e.g., base stations) 
configured to provide wireless or wired network access, such as an enhanced Node B (eNB), 
a macro-cell, a femtocell, a Wi-Fi access point (AP), combinations thereof, or the like. 
Furthermore, communications network 104 may operate in accordance with one or more 
wireless communication protocols, e.g., open mobile alliance (OMA), LTE, LTE advanced 
(LTE-A), High Speed Packet Access (HSPA), Wi-Fi 802.na/b/g/n/ac, etc. In some 
embodiments, communications network 104 may comprise various other devices, such as 
relays, low power nodes, etc. Communications network 104 may further include backhaul 
network components, such as various gateways, routers, controllers, schedulers, and the like.

In an embodiment where telecommunications services platform 106 is a PoC 
platform, subscribers to a PTT solution (e.g., users operating the client devices 102) may be 
provisioned onto communications system too via interfaces to carriers (e.g., cellular 
carriers). PTT customers (e.g., enterprises) can administer these subscribers to form closed 
groups for PTT communications. The PTT solution may interface with the carrier, for 
example, by including connectivity to the carrier’s core network, billing interfaces, 
provisioning interfaces, lawful intercept interfaces, customer care interfaces, and the like. 
The PTT platform may provide a plurality of PTT functions to the client devices 102 through 
the PTT clients on the client devices 102 as described in greater detail below.

In some embodiments, telecommunications services platform 106 uses container 
technology for virtualization of a telecommunications system architecture, such as, the 
virtualization of provided PTT services. Example container technologies may include Docker, 
Rocket, LXD, and the like although the architecture is not limited to a specific container 

-5-



WO 2017/062655 PCT/US2016/055807

5

10

15

20

25

30

35

technology. Virtualization using container technology may allow the telecommunications 
services platform 106 to adopt a micro-services model in which service clusters are 
considered the building blocks of the system architecture. For example, each function 
provided by the telecommunications services platform 106 may be virtualized in a unique 
service cluster, and each service cluster may perform a different function in the 
telecommunications services platform 106. Service clusters are hosted on virtual machines of 
an embodiment cloud network. An embodiment cloud network may include a plurality of 
geographically diverse deployment sites (e.g., data centers) where various virtual machines 
are physically deployed. Decomposition of the system into a set of services allows each 
service (e.g., each function provided by the telecommunications services platform) to be 
independently deployed and managed. Thus, system resilience may be improved as failures 
are localized to individual services. Furthermore, rapid and agile deployment of services may 
also be achieved.

In some embodiments, telecommunications services platform 106 incorporates 
distributed databases, clustering technologies, data analytics tools, and messaging 
middleware to provide a robust, scalable platform. Telecommunications services platform 
106 may use fully virtualized components with a layered approach to service orchestration, 
which allows telecommunications services platform 106 to be integrated into various cloud 
environments, such as a carrier’s private cloud infrastructure, a dedicated PTT cloud 
infrastructure, combinations thereof, and the like. A more detailed description of an 
embodiment telecommunications services platform may be found in commonly-assigned 
U.S. Patent Application No. 14/994,757 filed on January 13, 2016, entitled “System and 
Method for Elastic Scaling using a Container-Based Platform,” which is hereby incorporated 
by reference. Other telecommunication services platforms, including other PTT platforms, 
may be used in other embodiments.

The traffic patterns of PTT typically have several characteristics. Group calls are 
common, which may require a large number of radio resources to be simultaneously used 
and may require significant downlink traffic compared to uplink traffic. Traffic is typically 
one-way, e.g., a particular speech direction (talker to listener(s)), and there may be a clear 
indication of speech direction changes (via a floor control). For example, at any given point
in-time during a call, only a user with floor control speaks with the other participants (e.g., 
users without floor control) of the call listening. The end-to-end call setup time is typically 
critical, and in some embodiments may need to be less than about 500 ms. The floor request 
ACK time may also be critical, and in some embodiments may need to be less than about 200 
ms. Calls are typically shorter, but more frequent, and call setup/teardown may be 
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performed frequently. There may be fewer silence periods between speech, and participants 
typically release the floor when they are not talking.

An embodiment communications network 104 may have an available spectrum (e.g., 
channel bandwidth) set by a telecommunications standard. For example, an embodiment 
communications network 104 may be in accordance with Third Generation Partnership 
Project (3GPP) standards, and provide channel bandwidths of 1.4,5,10, 20, and 100 MHz or 
more. An embodiment communications network 104 may further provide up to 4 X 4 
Multiple Input Multiple Output (ΜΙΜΟ) MCS scheme. Base stations and client devices in 
communications network 104 may rely on radio-frequency (RF) quality metrics, such as 
Channel Quality Indicators (CQIs), as well as other metrics, such as data block size, to select 
appropriate MCS for communications. For example, a base station may select a particular 
MCS for a specific transmission (e.g., a packetized data block transfer) to a client device 
using a CQI determined for the client device and size of the transfer. In general, a CQI 
indicates a maximum possible data rate at current signal-to-noise conditions of a connection 
between a client device and a base station. CQI values range from one to fifteen, and a lower 
CQI number indicates a lower maximum possible data rate and a corresponding lower 
Signal-to-Noise Ratio (SNR). In an embodiment communications network 104, client devices 
102 provide CQI measurements to base stations of communications network 104, and 
communications network 104 uses the reported CQI value for cell capacity estimation, 
scheduling, and the like. Furthermore, in an LTE system, the size of the data block transfer 
(sometimes referred to as data block size) is generally the size of an internet protocol (IP) 
data block (e.g., the size of audio data in a PTT transmission) to be transmitted plus LTE 
overheads (e.g., LTE MAC Layer 2 (L2), radio link control (RLC) Layer, and packet data 
convergence protocol (PDCP) Layer).

Although CQI is known by the client device 102 and the base stations of 
communications network 104, such information may not be explicitly available to clients 
(e.g., a PTT client) residing on client device 102. For example, the operating system (e.g., 
Android, iOS, and the like) may not provide CQI information to application clients. Instead, 
the operating system may summarize channel quality information (e.g., Signal-to-Noise 
Ratio (SNR), Signal-to-Interference-Plus-Noise Ratio (SINR), Signal-to-Noise-Plus- 
Distortion Ratio (SNDR), or the like) as a generic signal strength indicator (e.g. Reference 
Signal Received Quality (RSRQ), Received Signal Strength Indicator (RSSI), or the like), and 
actual CQI values may not be explicitly provided to an application client (e.g., PTT client).

In various embodiments, the application client (e.g., a PTT client) may estimate CQIs 
using the generic signal strength indicator and historic data correlating the generic signal 
strength indicator with CQI. For example, the telecommunications services platform may 
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correlate real-world CQI measurements with generic signal strength indicators, and an 
algorithm is developed for determining CQI from a generic signal strength indicator using, 
for example, regression analysis, or the like. In other embodiments, the application client 
may rely on lower layer LTE information (when available), such as reported CQI, MCS 
allocated by telecommunications network 104 (e.g., for non-PTT communications), or the 
like to estimate CQI and/or MCS. In such embodiments, the lower layer LTE information 
may be read by dedicated application process interfaces (APIs) residing on client device 102.

Based on an estimated CQI, the application client may determine an estimated MCS 
and a corresponding estimated transport block size (TBS), which the application client 
predicts a base station will use for transmissions with the client device given the estimated 
CQI. Generally, a TBS corresponding to a specific MCS may be set in a telecommunications 
standard, such as 3GPP, or the like. In some embodiments, the client device may also 
determine a suggested MES corresponding to the estimated MCS and/or TBS. As used 
herein, a MES may be used to describe one or more parameters for communications, such as, 
codec type, code rate, frame rate (e.g., number of media frames in a packet), a combination 
thereof, or the like, which may correspond to optimized (or at least improved) allocation of 
resources given the estimated TBS and/or estimated MCS. In some embodiments, the 
application client may use one or more table(s) correlating MCS’s with CQI values to 
determine an estimated MCS. Based on the estimated MCS, the application client may look 
up a corresponding estimated TBS. In some embodiments, the applicant client may further 
determine a suggested MES based on the estimated TBS. For example, the suggested MES 
may define a specific frame rate, codec, and/or code rate given the estimated TBS. The MES 
may be selected using known information such as the size of each media frame, size of the 
headers of each packet (e.g., IP header, UDP header, RTP header or Robust Header 
Compression (RoHC) header), and the range of packet bundling rates suitable for PTT 
application (e.g., as defined by configurable thresholds). The size of each media frame may 
be calculated by multiplying the media frame length (e.g., time span) with the code rate of 
the intended codec. Thus, by adjusting code rate, codecs, and frame rates, a particular set of 
parameters may be optimized for a particular TBS. In some embodiments, an estimated 
MCS/TBS may be correlated with one or more suggested MES’s based in a configurable 
table.

In an embodiment, an estimated MCS with a smaller estimated TBS may correlate 
with a lower estimated CQI, and MES with a lower rate codec and/or lower frame rate (e.g., 
utilizing fewer data blocks per packet) is suggested to fit media data into smaller transport 
blocks. As another example, an estimated MCS with a larger estimated TBS may correlate 
with a higher estimated CQI. A larger estimated TBS may result in the client device 

-8-



WO 2017/062655 PCT/US2016/055807

5

10

15

20

25

30

35

suggesting a MES with a higher rate codec and/or frame rate (e.g., utilizing more data blocks 
per packet). Higher frame rates may reduce wasted resources used for data block padding 
(e.g., reducing the transmission of partial data blocks). Higher frame rates may also reduce a 
total number packets used for a transmission, which reduces resources used for transmitting 
overlapping IP/RTP and transport header overhead. A configurable minimum packet 
bundling rate threshold (e.g., three frames/packet) and/or a configurable maximum packet 
bundling rate threshold (e.g., fifteen frames/packet) may be set for the telecommunications 
services platform. In some embodiments, the table(s) correlating MCS’s/MES’s and CQI may 
also account for other factors such as Quality of Server (QoS) metrics, priority, and the like. 
A more detailed description of CQI estimation and corresponding MCS estimation and MES 
(e.g., codec, code rate, and/or frame rate) selection maybe found in commonly-assigned U.S. 
Patent Application No. 15/287,014 filed on October 6, 2016, entitled “PTT Network with 
Radio Condition Aware Media Packet Aggregation Scheme,” which is hereby incorporated by 
reference. Other methods for determining an estimated MCS and/or suggested MES may 
also be used.

Figure 2 illustrates a block diagram 200 of signaling during a one-on-one (1-1) PTT 
call in a PTT platform (e.g., platform 106) according to some embodiments. Block Diagram 
200 is sequential in time, with a lower relative position indicating signals transmitted at a 
later time. In an embodiment, messages transmitted and received in Figure 2 may be 
performed using a PTT over LTE (PLTE) or other PTT over Cellular (PoC) platform. In 
Figure 2, the 1-1 PTT call is between a first client device 102A and a second client device 
102B. A PTT server 106A (e.g., a first server of a PTT services platform) may be used to 
initialize the 1-1 PTT call, and a media server 106B (e.g., a second server of the PTT service 
platform) may host the 1-1 PTT call. For example, media server 106B may setup call legs with 
client device 102A and 102B, arbitrate floor control (e.g., arbitrating which client device has 
the right to speak), select parameters for call traffic (e.g., selecting a MES’s for each client 
device), forward transmissions to and from each client device 102A/ 102B, and the like. 
Although media server 106B is illustrated as directly communicating with client devices 
102A and 102B, in other embodiments, media server 106B communicates with client devices 
102A and 102B through PTT server 106A.

In Figure 2, first client device 102A is a call originator. First client device 102A starts 
the 1-1 PTT call session by transmitting a session initiation request (e.g., a Session Initiation 
Protocol (SIP) REFER message) to PTT server 106A, and PTT server 106A may accept the 
session initiation request (e.g., in an SIP 202 Accepted message). The session initiation 
request may identify second client device 102B, which first client device 102A desires to 
conduct a 1-1 PTT call with. PTT server 106A may further request media server 106B to setup 
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a l-i PTT call with first client device 102A as a talker (e.g., grant floor control to client device 
102A) and second client device 102B as a listener.

Subsequently, media server 106B initiates the 1-1 PTT call. Initiating the 1-1 PTT call may 
begin by transmitting a connection message (e.g., a Media Burst Control Protocol (MBCP) 
Connect message) from media server 106B to first client device 102A. First client device 
102A may acknowledge the connection message and optionally transmit an estimated MCS 
for first client device 102A. The estimated MCS for first client device 102A may be 
determined, by a PTT client on first client device 102A, using an estimated CQI according to 
the method(s) described above. In some embodiments, the first client device 102A may 
transmit the estimated MCS in an SIP OPTIONS message to media server 106B, for example. 
Client device 102A may transmit an estimated MCS explicitly or implicitly (e.g., by 
transmitting an estimated TBS corresponding to the estimated MCS, a suggested MES 
determined in accordance with the estimated MCS and/or TBS, or a combination thereof). In 
other embodiments, the estimated MCS of client device 102A is transmitted at another point 
in time during the 1-1 PTT call session or before the 1-1 PTT call session. For example, the 
estimated MCS of client device 102A may be transmitted to PTT server 106A with the session 
initiation request, during a wake-up message, during a predictive wakeup call setup or 
acknowledgement (ACK) message (e.g., as described in U.S. Patent No. 8,478,261, entitled 
“Predictive Wakeup for Push-To-Talk-Over-Cellular (PoC) Call Setup Optimizations,” 
patented July 2, 2013, which application is hereby incorporated by reference), during a pre
call keep alive message, or at any other suitable time. In embodiments where PTT server 
106A receives the estimated MCS of client device 102A, PTT server 106A forwards the 
estimated MCS for first client device 102A to media server 106B.

Next, media server 106B grants floor control to the first client device 102A using, for 
example, a MBCP Granted message. Granting the floor to the first client device 102A gives 
first client device 10 2A permission to talk until first client device 10 2A releases the floor. 
Generally, all signals from a call initiation request, through an initial talk burst 204, and 
until the first client device 102A releases the floor for the first time is referred to as initial 
volley 202. Initial talk burst 204 refers to the first time a call originator (first client device 
102A in Figure 2) talks to a call terminator (second client device 102B in Figure 2) during a 
call session, and no talk bursts occur before initial talk burst 204 during the call session.

Media server 106B also connects second client device 102B to the 1-1 PTT call session 
as a listener. For example, media server 106B may transmit a connection message (e.g., a 
Media Burst Control Protocol (MBCP) Connect message) to second client device 102B. 
Second client device 102B may acknowledge the connection message and optionally transmit 
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an estimated MCS for second client device 102B. The estimated MCS for second client device 
102B may be determined, by a PTT client on second client device 102B, using an estimated 
CQI of second client device 102B according to the method(s) described above. In some 
embodiments, second client device 102B may transmit the estimated MCS in an SIP 
OPTIONS message to the PTT server 106A and/or the media server 106B, for example. In 
various embodiments, second client device 102B may transmit an estimated MCS explicitly 
or implicitly (e.g., by transmitting an estimated TBS corresponding to the estimated MCS, a 
suggested MES determined in accordance with the estimated MCS/TBS, or a combination 
thereof). In other embodiments, the estimated MCS of second client device 102B is 
transmitted at another point in time during the 1-1 PTT call session or before the 1-1 PTT call 
session. For example, the estimated MCS of second client device 102B may be transmitted to 
PTT server 106A with session initiation request, during a wake-up message during predictive 
wakeup call setup or acknowledgement (ACK) message (e.g., as described in U.S. Patent No. 
8,478,261), during a pre-call keep alive message, or at any other suitable time. In 
embodiments where PTT server 106A receives the estimated MCS of second client device 
102B, PTT server 106A forwards the estimated MCS for second client device 102B to media 
server 106B. Media server 106B may further signal to second client device 102B that the floor 
is taken using, for example, a MBCP Taken message. Indicating the floor is taken to second 
client device 102B sets second client device 102B up as a listener and does not grant second 
client device 102B permission to talk.

After the 1-1 PTT call session between first client device 102A and second client 
device 102B is initialized, an initial talk burst 204 from first client device 102A (as the talker) 
to second client device 102B (as the listener) occurs. The initial talk burst 204 may include 
the first client device 102A transmitting audio data to media server 106B using an initial 
MES, and the media server 106B forwarding audio data to second client device 102B using 
the initial MES. The initial MES may be different than both the suggested MES for first client 
device 102A and second client device 102B if such suggested MES’s are provided. The initial 
MES may also be independent from (e.g., not determined in accordance with) estimated 
MCS’s provided by client devices 102A/ 102B. In various embodiments, the initial MES may 
be selected to reduce end-to-end call setup time (e.g., the time period between the call 
initiation request and initial talk burst 204). For example, the initial MES may use a lower 
range of packetization (e.g., three to four frames per packet) than MES’s corresponding to 
estimated MCS’s of first client device 102A and second client device 102B. As another 
example, the initial MES may define a relatively small-sized data codec (e.g., Advanced 
Multi-Band Excitation (AMBE) 2.6 kbps, Codec2, or the like). For example, a lower 
packetization initial MES may be selected to balance overheads (e.g., Radio Link Control
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(RLC), Internet Protocol (IP), Media Access Control (MAC), and/or the like overheads). In 
an embodiment, the initial MES for an initial volley may be known to first client device 102A 
prior to the call session. For example, the initial MES may be transmitted to client devices 
from the PTT platform during PTT client registration or the like. In some embodiments, the 
initial MES can also be based on heuristic algorithms set by PTT server io6A/media server 
106B. PTT server io6A/media server 106B may configure an application client to use certain 
MES’s during certain hours of day and/or at certain locations based on expected RAN 
resource utilization as determined based on historic PTT usage data. The server can program 
these heuristic algorithms defining initial MES’s on application clients remotely. In some 
embodiments the heuristic algorithms defining initial MES’s may be updated periodically 
(e.g., multiple times during a day, daily, weekly, monthly, or the like). Thus, first client 
device 102A can automatically transmit data using the initial MES for initial talk burst 204 
without requiring explicit MES instructions from media server 106B during call session 
initiation. By reducing the need to explicitly signal client-specific MESs during call setup, 
end-to-end call setup time can be reduced.

After first client device 102A finishes talking, first client device 102A may release the 
floor, for example, by transmitting an MBCP Media Burst Release message to media server 
106B. Releasing the floor after initial talk burst 204 also ends initial volley 202. At some 
point during initial volley 202 or after initial volley 202, media server 106B transmits 
instructions to use a first MES (labeled MES1 in Figure 2) during subsequent volleys 206 to 
first client device 102A, and media server 106B also transmits instructions to use a second 
MES (labeled MES2 in Figure 2) during subsequent volleys 206 to second client device 102B. 
In subsequent volleys 206 (e.g., talk bursts after initial volley 202), the first MES is used for 
transmissions between media server 106B and first client device 102A, and the second MES 
for is used for transmissions between media server 106B and second client device 102B. Each 
subsequent volley 206 may begin with a floor request to media server 106B from either first 
client device 102A or second client device 102B, and each subsequent volley 206 ends when 
the floor is released. Media server 106B may select the first MES in response to the estimated 
MCS for first client device 102A, and media server 106B may select the second MES in 
response to the estimated MCS for second client device 102B.

In some embodiments, the first MES and the second MES may also be selected in 
response to other factors, such as, overall PTT call density in respective cells where first 
client device 102A and second client device 102B are located, the call session type of the PTT 
call session (e.g., 1-1 call session in Figure 2), service quality constraints (e.g., voice Mean 
Opinion Score (MoS) thresholds), combinations thereof, or the like. For example, the first 
MES and/or the second MES may have a lower frame rate (sometimes referred to as 
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packetization rate or packet bundling rate) than MES’s corresponding to respective 
estimated MCS’s for first client device 102A and/or second client device 102B when the PTT 
platform determines the first client device 102A and/or the second client device 102B is 
located in a cell having higher PTT call density (e.g., higher than a configurable threshold). 
Location information of various clients may be reported by each cell to the PTT platform, 
and the PTT platform may further track usage information to estimate PTT call density in 
various cells where clients are located.

Furthermore, during subsequent volleys 206, the selected MES’s (e.g., the first MES 
and the second MES) may define codecs and/or other signaling parameters that are adjusted 
for each leg (e.g., between client device 102A and media server 106B and between client 
device 102B and media server 106B) of the call session based on respective estimated CQI, 
location information, traffic conditions, and the like of client devices 102A and/or 102B. For 
example, in subsequent volleys 206, codec(s) having a higher code rate may be used for 
transmissions between client devices 102A/ 102B and the platform.

Figure 3 illustrates a block diagram 300 of signaling during a group PTT call in a PTT 
platform (e.g., platform 106) according to some embodiments. Block diagram 300 is 
sequential in time, with a lower relative position indicating signals transmitted at a later 
time. In an embodiment, messages transmitted and received in Figure 3 may be performed 
using a PTT over LTE (PLTE) or other PTT over Cellular (PoC) platform. In Figure 3, the 
group PTT call is between a first client device 102A and a plurality of second client devices 
102C. PTT server 106A may be used to initialize the 1-1 PTT call, and media server 106B (e.g., 
a second server of the PTT service platform) may host the 1-1 PTT call. For example, media 
server 106B may setup call legs with client device 102A and each of the plurality second 
client devices 102C, arbitrate floor control (e.g., arbitrating which client device has the right 
to speak), select parameters for call traffic (e.g., selecting MES’s for each client device), 
forward transmissions to and from each client device 102A/ 102C, and the like. Although 
media server 106B is illustrated as directly communicating with client devices 102A and 
102C, in other embodiments, media server 106B communicates with client devices 102A and 
102C through PTT server 106A.

In Figure 3, first client device 102A is a call originator. First client device 102A starts 
the 1-1 PTT call session by transmitting a session initiation request (e.g., a SIP REFER 
message) to PTT server 106A. The session initiation request may identify client devices 102C, 
which first client device 102A desires to conduct a group PTT call with. PTT server 106A may 
accept the session initiation request (e.g., in an SIP 202 Accepted message). PTT server 106A 
may further request media server 106B to setup a group call with first client device 102A as a 
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talker (e.g., grant floor control to client device 102A) and the plurality second client devices 
102C as listeners.

Subsequently, media server 106B initiates the group PTT call with first client device 
102A and each of the plurality of second devices 102C. Initiating the group PTT call with first 
client device 102A may include a substantially similar protocol between media server 106B 
and first client device 102A as the 1-1 PTT call described in Figure 2. Thus, detailed 
description of group call initiation messages between first client device 102A and media 
server 106B is omitted for brevity. First client device 102A may transmit an estimated MCS 
for first client device 102A using a SIP OPTIONS message with a MBCP Talk Burst ACK 
message or at any other suitable time during the group call session or before the group call 
session. For example, the estimated MCS could be transmitted during session initiation 
request, during a wake-up message during predictive wakeup call setup or ACK message, 
during a pre-call keep alive message, or the like. In some embodiments, first client device 
102A transmits the estimated MCS implicitly by transmitting an estimated TBS and/or 
suggested MES corresponding to the estimated MCS as described above. Media server 106B 
grants floor control to the first client device 102A using, for example, a MBCP Granted 
message. Granting the floor to the first client device 102A gives first client device 102A 
permission to talk until first client device 102A releases the floor. Generally, all signals from 
a call initiation request, through an initial talk burst 304, and until the first client device 
102A releases the floor for the first time is referred to as initial volley 302. Initial talk burst 
304 refers to the first time a call originator (first client device 102A in Figure 3) talks to call 
terminators (client devices 102C in Figure 3) during the group call session, and no talk bursts 
occur before initial talk burst 304 during the group call session.

Media server 106B also connects each of the plurality of second client devices 102C to 
the group PTT call session as listeners. Connecting each of the plurality of second client 
devices 102C may be performed by iteratively repeating a substantially similar protocol as 
the protocol described for connecting second client device 102B to a 1-1 PTT call in Figure 2. 
Thus, detailed description of group call initiation messages between first client device 102A 
and client devices 102C is omitted for brevity. Each of the plurality of second client devices 
102C may transmit an estimated MCS for a respective client device 102C using SIP OPTIONS 
messages with MBCP Talk Burst ACK messages or at any other suitable time during the 
group call session or before the group call session. For example, the estimated MCS’s could 
be transmitted during session initiation request, during a wake-up message during predictive 
wakeup (e.g., as described in U.S. Patent No. 8,478,261) call setup or ACK message, during a 
pre-call keep alive message, or the like. In some embodiments, second client devices 102C 
transmit the estimated MCS’s implicitly by transmitting estimated TBS’s and/or suggested 
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MES’s corresponding to the estimated MCS’s as described above. Media server 106B may 
further signal to each of the plurality of second client devices 102C that the floor is taken 
using, for example, a MBCP Taken message. Indicating the floor is taken to second client 
devices 102C sets second client devices 102C up as listeners and does not grant second client 
devices 102C permission to talk.

After the group PTT call session between first client device 102A and the plurality of 
second client devices 102C is initialized, an initial talk burst 304 from first client device 102A 
(as the talker) to second client devices 102C (as the listeners) occurs. Initial talk burst 304 
may include the first client device 102A transmitting audio data to media server 106B using 
an initial MES. The initial MES may not correspond to the estimated MCS for first client 
device 102A, and the initial MES be different than any suggested MES’s for first client device 
102A. The initial MES may be selected to reduce end-to-end call setup time (e.g., the time 
period between the call initiation request and initial talk burst 304). For example, the initial 
MES may define a lower range of frame rate (e.g., three to four frames per packet) than a 
MES corresponding to the estimated MCS of first client device 102A. A lower packetization 
initial MES may be selected to balance overheads (e.g., RLC, IP, MAC, and/or the like 
overheads). As another example, the initial MES may define a relatively small-sized data 
codec (e.g., AMBE 2.6 kbps, Codec2, or the like) to further reduce call setup time.

The initial MES for an initial volley may be known to first client device 102A prior to 
the call session. For example, the initial MES may be transmitted to client devices from the 
PTT platform during PTT client registration or the like. Thus, first client device 102A can 
automatically transmit data using the initial MES for initial talk burst 304 without requiring 
explicit MES instructions from media server 106B during the group call session initiation. In 
some embodiments, first client device 102A determines the initial MCS based on a heuristic 
algorithm defined by the platform as described above with respect to Figure 2. By reducing 
the need to explicitly signal client-specific MES’s during call setup, end-to-end call setup 
time can be reduced.

Furthermore, media server 106B may use the initial MES to encode transmissions for 
all or a first subset of the plurality of second client devices 102B during initial volley 304. 
Media server 106B may select the first subset of the plurality of second client devices 102B 
using any suitable criteria, such as predictive wakeup candidates of first client 102A (e.g., as 
described in U.S. Patent No. 8,478,261), and the like. For the remaining clients (referred to 
as a second subset) of the plurality of second client devices 102C, media server 106B may use 
a different MES than the initial MES to encode transmissions during initial volley 304. For 
example, media server 106B may use a MES corresponding to respective estimated MCS’s 
(when known) of each of the second subset of the plurality of second client devices 102B, 

-15-



WO 2017/062655 PCT/US2016/055807

5

10

15

20

25

30

35

select a MES based on historic CQI values (e.g., historic CQI values at a particular location, 
time of day, or the like) corresponding to the second subset of the plurality of second client 
devices 102B, or the like. In embodiments where historic CQI value corresponding to the 
second subset of the plurality of second client devices 102B are used to select the different 
MES, an average CQI value calculated from the historic CQI values may be used.

After first client device 102A finishes talking, the first client device 102A may release 
the floor, for example, by transmitting an MBCP Media Burst Release message to media 
server 106B. Releasing the floor after initial talk burst 204 also ends initial volley 202. At 
some point during initial volley 202 or after initial volley 202, media server 106B transmits 
instructions to use a first MES (labeled MES1 in Figure 2) during subsequent volleys 308 to 
first client device 102A, and media server 106B transmits instructions to use a respective 
second MES (labeled MES2-MESn in Figure 2) during subsequent volleys 308 to each of the 
plurality of second client devices 102C. In subsequent volleys 308 (e.g., talk bursts after 
initial volley 302), the first MES is used for transmissions between media server 106B and 
first client device 102A, and a respective second MES is used for transmissions between 
media server 106B and each of the plurality of second client devices 102C. Media server 106B 
may select the first MES in response to the estimated MCS for first client device 102A, and 
media server 106B may select a corresponding second MES in response to an estimated MCS 
for a particular second client device 102C. In some embodiments, the first MES and the 
second MES’s may also be selected in response to overall PTT call density in respective cells 
where first client device 102A and the plurality of second client devices 102C are located, the 
call session type of the PTT call session (e.g., group call session in Figure 3), service quality 
constraints (e.g., voice Mean Opinion Score (MoS) thresholds), combinations thereof, or the 
like. For example, the first MES and/or the second MES may define a lower frame rate than 
MES’s corresponding to the respective estimated MCS’s for first client device 102A and 
second client devices 102C when the PTT platform determines first client device 102A and/or 
second client devices 102C are located in a cell having relatively high PTT call density (e.g., 
higher than a configurable threshold). Furthermore, during subsequent volleys 308, MES’s 
may be selected to adjust codecs and other signaling parameters for each leg (e.g., between 
client device 102A and media server io6B/client device 102B and media server 106B) of the 
call session based on respective estimated CQI, location information, traffic conditions, and 
the like of client devices 102A and/or 102B. Heuristics based uplink adjustments may also be 
made for floor control signaling during subsequent volleys 308. Any delay periods between 
volleys (e.g., inter-volley period 306 between initial volley 302 and a subsequent volley 308) 
may be used to normalize receiving buffers.
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Figure 4 illustrates a block diagram 400 of signaling during a PTT broadcast call 
session in a PTT platform (e.g., platform 106) according to some embodiments. Block 
diagram 400 is sequential in time, with a lower relative position indicating signals 
transmitted at a later time. In Figure 4, the PTT broadcast call session includes transmitting 
a broadcast from first client device 102A to a plurality of second client devices 102C. PTT 
server 106A may be used to initialize the PTT broadcast, and media server 106B may relay 
the broadcast to the plurality of second client devices 102C. For example, media server 106B 
may setup call legs with client device 102A and each of the plurality second client devices 
102C, select parameters for call traffic (e.g., selecting MES’s for each client device), receive 
the broadcast transmission from first client device 102A, forward the broadcast transmission 
to each of the plurality of second client device 102C, and the like. Although media server 
106B is illustrated as directly communicating with client devices 102A and 102C, in other 
embodiments, media server 106B communicates with client devices 102A and 102C through 
PTT server 106A.

In Figure 4, first client device 102A is a broadcaster. First client device 102A starts 
the PTT broadcast call session by transmitting a session initiation request (e.g., a SIP REFER 
message) to PTT server 106A. The session initiation request may identify client devices 102C, 
which first client device 102A desires to send a PTT broadcast transmission. PTT server 106A 
may accept the session initiation request (e.g., in an SIP 202 Accepted message). PTT server 
106A may further request media server 106B to setup a PTT broadcast call session with first 
client device 102A as a broadcaster and the plurality second client devices 102C as recipients.

Subsequently, media server 106B initiates the PTT broadcast call session. Initiating 
the PTT broadcast may include transmitting a broadcast connection message (e.g., MBCP 
Connect) to first client device 102A and receiving a connection ACK (e.g., a MBCP Talk Burst 
ACK) from first client device 102A. First client device 102A may transmit an estimated MCS 
explicitly or implicitly (e.g., by transmitting an estimated TBS, a suggested MES 
corresponding to the estimated MCS/TBS, or a combination thereof) for first client device 
102A during broadcast initiation or at any other suitable time during the PTT broadcast call 
session or before the PTT broadcast call session. For example, the estimated MCS could be 
transmitted using a SIP OPTIONS message with a MBCP Talk Burst ACK message, during a 
call session initiation request, during a wake-up message during predictive wakeup (e.g., as 
described in U.S. Patent No. 8,478,261) call setup or ACK message, during a pre-call keep 
alive message, or the like. Media server 106B also transmits instructions to use first MES 
(labeled MESi in Figure 4) during the broadcast to first client device 102A. Unlike 1-1 call 
sessions or group call sessions, voice latency and call setup time is less of a concern during
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broadcast sessions. Thus, a client-specific MES may be used from the beginning of a
broadcast to improve RAN resource usage efficiency.

Media server 106B may select the first MES in response to the estimated MCS for 
first client device 102A. In some embodiments, the first MES may also be selected in 
response to overall PTT call density in a cell where first client device 102A is located as 
described above. Next, first client device 102A transmits data for the broadcast transmission 
(e.g., audio data), and the audio data may be encoded using the first MES.

After media server 106B receives the data for the broadcast transmission, media 
server 10 6 B forwards the data for the broadcast transmission to each of the plurality of 
second client devices 102C. One goal during a PTT broadcast is the ability to increase the 
number of simultaneous call deliveries. For example, a PTT broadcast session may be 
analogous with a one-way group call with a potentially large number of recipients. Thus, the 
ability to deliver transmissions to each of the large number of recipients in a timely manner 
may be desired. In some embodiments, the selected MES may define a codec that uses a 
relatively small amount of data (e.g., AMBE 2.6 kbps) may be used to encode the 
transmission and reduce the size of each transmission to the plurality of second client 
devices 102C. Furthermore, a relatively large frame rate (e.g., twenty-two frames per packet) 
may be defined by the selected MES in order to increase the capacity of transmissions within 
a network. In some embodiments, the relatively large frame rate may be equal to a maximum 
frame rate supported by the telecommunications services platform and/or RAN network(s) 
used to communicate with the plurality of second client devices 102C.

In various embodiments, the selected MES for 1-1 call sessions, group call sessions, 
and broadcast sessions may be different. For example, Figures 5 through 7 illustrate graphs 
500, 600, and 700, respectively, which provide desired frames/packet ranges for 1-1 call 
sessions, group call sessions, and broadcast sessions in a simulation where average CQI of 
client devices is 9.4 and AMBE 2.6 kbps codecs were used. In Figures 5 through 7, the x-axis 
(horizontal axis) designates number of frames/packet while the y-axis (vertical axis) 
designates number of PTT legs supported. As illustrated, a desired frames/packet range can 
vaiy depending on the call session type of call session (e.g., 1-1, group, or broadcast). 
Therefore, in some embodiments, the PTT platform (e.g., PTT server 106A and/or media 
server 106B) may select MES’s for client devices in accordance with PTT call session type. In 
the illustrated embodiments, graphs 500, 600, and 700 may describe desired frame rates for 
a sample spectrum of 20MHz with 100% of the spectrum utilized for PTT transmission. By 
using the frame rates suggested in graphs 500, 600, and/or 700, PTT calls call setup time of 
500ms or less and inter-media latencies within an acceptable range (e.g., as described above) 
may be achieved. For broadcast calls (e.g., graph 700), call setup time requirements may be
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replaced, and PTT transmissions utilizing higher packet bundling rates in each packet may 
be employed to reduce resources used to packet overhead transmissions.

Figure 8A is a flow chart of a process flow 8oo performed by one or more servers 
(e.g., PTT server 106a and/or media server 106b) of a telecommunications services platform 
(e.g., a PTT platform) in accordance with various embodiments. Process flow 8oo beings 
with the one or more servers initiating a PTT call session in response to a PTT call session 
initiation request from a first client device (step 802). The PTT call session may be a 1-1 PTT 
call session between the first client device and a second client device or a group PTT call 
session between the first client device and a plurality of second client devices. Process flow 
800 continues with the one or more servers receiving an estimated MCS from the first client 
device (step 804). The estimated MCS may be in accordance with an estimated CQI between 
the first client device and a RAN used by the first client device to communicate with the one 
or more servers. In some embodiments, a PTT client on the first client device estimates the 
CQI as discussed above and correlates the estimated CQI with a MCS (and corresponding 
TBS/frame rate). As used herein, receiving the first estimated MCS may include receiving the 
first estimated MCS explicitly (e.g., receiving a MCS identifier) or implicitly (e.g., receiving a 
TBS corresponding to the first estimated MCS or receiving a suggested MES (e.g., defining a 
/frame rate, codec, code rate, combination thereof, or the like) corresponding to the first 
estimated MCS).

Process flow 800 continues with the one or more servers receiving a first 
transmission in accordance with an initial MES from the first client device during an initial 
volley (step 804). In some embodiments, the first client device may be aware of the initial 
MES prior to the initiation of the PTT call session, and the first client device may transmit 
the first transmission without explicit MES instructions from the one or more servers. Thus, 
signaling during call initiation can be reduced, which advantageously reduces call setup time. 
The one or more servers may then forward the first transmission to the second client (e.g., in 
a 1-1 call session) or a plurality of second clients (e.g., in a group call session). In an 
embodiment 1-1 call session, the one or more servers forwards the transmission using the 
initial MES to the second client device. In an embodiment group call session, the one or 
more servers forwards the transmission using the initial MES to a first subset of the plurality 
of second devices, and the one or more servers forwards the transmission using a different 
MES than the initial MES to a second subset of the plurality of second devices.

Process 800 continues with the one or more servers transmitting instructions to the 
first client device to use a first MES different than the initial MES during a subsequent volley 
(step 808). The first MES may be selected in accordance with the first estimated MCS. In 
some embodiments, the first MES may also be optionally selected in accordance with PTT 
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call congestion in a cell where the first client device is located. In some embodiments, the 
first MES has a higher frame rate than the initial MES. In subsequent volleys, 
communications between the one or more servers and the first client device use the first 
MES.

The one or more servers may further transmit instructions to one or more second 
client device to use a respective second MES different than the initial MES during a 
subsequent volley. Each of the second MES’s may be selected in accordance with second 
estimated MCS’s (e.g., as transmitted explicitly or implicitly by the one or more second client 
devices to the one or more servers). For example, the one or more second client devices may 
implicitly transmit the second MCS’s by transmitting corresponding second TBS’s or 
suggested second MES’s. Each of the second suggested MES’s may be in accordance with a 
respective estimated CQI of a second client device. In some embodiments, the second MES’s 
may also be optionally selected in accordance with PTT call congestion in cells where the 
second client devices are located. In some embodiments, the second MES has a higher frame 
rate than the initial MES. In subsequent volleys, communications between the one or more 
servers and the second client device(s) use the second MES’s.

Figure 8B is a flow chart of a process flow 850 performed by one or more servers 
(e.g., PTT server 106a and/or media server 106b) of a telecommunications services platform 
(e.g., a PTT platform) in accordance with various embodiments. Process flow 850 beings 
with the one or more servers initiating a PTT call session in response to a PTT call session 
initiation request from a first client device (step 852). IN some embodiments, the PTT call 
session in process 850 is a PTT broadcast call session. Process flow 850 continues with the 
one or more servers receiving a first estimated MCS from the first client device (step 854). 
The first estimated MCS may be in accordance with an estimated CQI between the first client 
device and a RAN used by the first client device to communicate with the one or more 
servers. In some embodiments, a PTT client on the first client device estimates the CQI as 
discussed above and correlates the estimated CQI with a MCS (and corresponding 
TBS/frame rate). As used herein, receiving the first estimated MCS may include receiving the 
first estimated MCS explicitly (e.g., receiving a MCS identifier) or implicitly (e.g., receiving a 
TBS corresponding to the first estimated MCS or receiving a suggested MES (e.g., defining a 
/frame rate, codec, code rate, combination thereof, or the like) corresponding to the first 
estimated MCS).

Process flow 850 continues with the one or more servers transmitting instructions to 
the first client device to use a first MES for transmission during the PTT broadcast call 
session (step 856). The first MES may be selected in accordance with the first estimated 
MCS. In some embodiments, the first MES may also be optionally selected in accordance 
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with PTT call congestion in a cell where the first client device is located. Process flow 850 
continues with the one or more servers receiving a first transmission in accordance with the 
first MES from the first client device (step 858). Subsequently, the one or more servers may 
forward the first transmission to a plurality of second client devices using a second MES. The 
second MES correspond to a relatively large frame rate in order to increase capacity of the 
PTT platform. For example, the second MES may correspond with a maximum frame rate 
supported by the PTT platform.

Figure 9 is a block diagram of an embodiment processing system 900 for performing 
methods described herein, which may be installed in a host device. As shown, the processing 
system 900 includes a processor 902, a memory 904, and interfaces 906-910, which may (or 
may not) be arranged as shown in Figure 9. The processor 902 may be any component or 
collection of components adapted to perform computations and/or other processing related 
tasks, and the memory 904 may be any component or collection of components adapted to 
store programming and/or instructions for execution by the processor 902. In an 
embodiment, the memoiy 904 includes a non-transitory computer readable medium. The 
interfaces 906, 908, 910 may be any component or collection of components that allow the 
processing system 900 to communicate with other devices/components and/or a user. For 
example, one or more of the interfaces 906, 908, 910 may be adapted to communicate data, 
control, or management messages from the processor 902 to applications installed on the 
host device and/or a remote device. As another example, one or more of the interfaces 906, 
908, 910 may be adapted to allow a user or user device (e.g., personal computer (PC), etc.) to 
interact/communicate with the processing system 900. The processing system 900 may 
include additional components not depicted in Figure 9, such as long term storage (e.g., non
volatile memoiy, etc.).

In some embodiments, the processing system 900 is included in a network device 
that is accessing, or part otherwise of, a telecommunications network. In one example, the 
processing system 900 is in a network-side device in a wireless or wireline 
telecommunications network, such as a base station, a relay station, a scheduler, a controller, 
a gateway, a router, an applications server, or any other device in the telecommunications 
network. In other embodiments, the processing system 900 is in a user-side device accessing 
a wireless or wireline telecommunications network, such as a mobile station, a user 
equipment (UE), a personal computer (PC), a tablet, a wearable communications device 
(e.g., a smartwatch, etc.), or any other device adapted to access a telecommunications 
network.

In some embodiments, one or more of the interfaces 906, 908, 910 connects the 
processing system 900 to a transceiver adapted to transmit and receive signaling over the 

-21-



WO 2017/062655 PCT/US2016/055807

5

10

15

20

25

30

35

telecommunications network. Figure io is a block diagram of a transceiver 1000 adapted to 
transmit and receive signaling over a telecommunications network. The transceiver 1000 
may be installed in a host device. As shown, the transceiver 1000 comprises a network-side 
interface 1002, a coupler 1004, a transmitter 1006, a receiver 1008, a signal processor 1010, 
and a device-side interface 1012. The network-side interface 1002 may include any 
component or collection of components adapted to transmit or receive signaling over a 
wireless or wireline telecommunications network. The coupler 1004 may include any 
component or collection of components adapted to facilitate bi-directional communication 
over the network-side interface 1002. The transmitter 1006 may include any component or 
collection of components (e.g., up-converter, power amplifier, etc.) adapted to convert a 
baseband signal into a modulated carrier signal suitable for transmission over the network
side interface 1002. The receiver 1008 may include any component or collection of 
components (e.g., down-converter, low noise amplifier, etc.) adapted to convert a carrier 
signal received over the network-side interface 1002 into a baseband signal. The signal 
processor 1010 may include any component or collection of components adapted to convert a 
baseband signal into a data signal suitable for communication over the device-side 
interface(s) 1012, or vice-versa. The device-side interface(s) 1012 may include any 
component or collection of components adapted to communicate data-signals between the 
signal processor 1010 and components within the host device (e.g., the processing system 
900, local area network (LAN) ports, etc.).

The transceiver 1000 may transmit and receive signaling over any type of 
communications medium. In some embodiments, the transceiver 1000 transmits and 
receives signaling over a wireless medium. For example, the transceiver 1000 may be a 
wireless transceiver adapted to communicate in accordance with a wireless 
telecommunications protocol, such as a cellular protocol (e.g., long-term evolution (LTE), 
etc.), a wireless local area network (WLAN) protocol (e.g., Wi-Fi, etc.), or any other type of 
wireless protocol (e.g., Bluetooth, near field communication (NFC), etc.). In such 
embodiments, the network-side interface 602 comprises one or more antenna/radiating 
elements. For example, the network-side interface 602 may include a single antenna, 
multiple separate antennas, or a multi-antenna array configured for multi-layer 
communication, e.g., single input multiple output (SIMO), multiple input single output 
(MISO), multiple input multiple output (ΜΙΜΟ), etc. In other embodiments, the transceiver 
1000 transmits and receives signaling over a wireline medium, e.g., twisted-pair cable, 
coaxial cable, optical fiber, etc. Specific processing systems and/or transceivers may utilize 
all of the components shown, or only a subset of the components, and levels of integration 
may vaiy from device to device.
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8 Although this invention has been described with reference to illustrative 

embodiments, this description is not intended to be construed in a limiting sense. Various 
modifications and combinations of the illustrative embodiments, as well as other 
embodiments of the invention, will be apparent to persons skilled in the art upon reference 

5 to the description. It is therefore intended that the appended claims encompass any such 
modifications or embodiments.

Where any or all of the terms "comprise", "comprises", "comprised" or "comprising" 
are used in this specification (including the claims) they are to be interpreted as specifying 
the presence of the stated features, integers, steps or components, but not precluding the 

0 presence of one or more other features, integers, steps or components.

-23-



20
16

33
65

39
 

03
 A

pr
 2

01
9 The claims defining the invention are as follows:

1. A method comprising:
initiating, by one or more servers of a push-to-talk (PTT) platform, a PTT call session 

in response to a PTT call session initiation request from a first client device;
5 receiving, by the one or more servers, a first estimated modulation and coding

scheme (MCS) from the first client device, wherein the first client device communicates with 
the one or more servers using a radio access network (RAN), and wherein the first estimated 
MCS is in accordance with an estimated channel quality index (CQI) of a channel between 
the first client device and the RAN;

0 receiving, by the one or more servers, a first transmission in accordance with an
initial media encoding scheme (MES) from the first client device during an initial volley; and 

transmitting, by the one or more servers, instructions to the first client device to use a 
first MES different than the initial MES for a second transmission during a subsequent 
volley, wherein the subsequent volley is after the initial volley, and wherein the first MES

5 selected is in accordance with the first estimated MCS.

2. The method of claim 1, wherein initiating the PTT call session comprises initiating a 
one-on-one (1-1) call session between the first client device and a second client device, and 
wherein the method further comprises forwarding, by the one or more servers, the first 
transmission to second client device using the initial MES.

!0 3. The method of claim 1, wherein initiating the PTT call session comprises initiating a
group call session between the first client device and a plurality of second client devices, and 
wherein the method further comprises forwarding, by the one or more servers, the first 
transmission to a first subset of the plurality of second client devices using the initial MES.

4. The method of claim 3 further comprising forwarding, by the one or more servers, the 
25 first transmission to a second subset of the plurality of second client devices using one or

more second MES’s, wherein each of the one or more second MES’s is different than the 
initial MES.

5. The method of claim 4, wherein the one or more second MES’s are selected in 
accordance with an estimated MCS corresponding to one of the second subset of the plurality

30 of second client devices, a historic channel quality index (CQI) value corresponding to the 
second subset of the plurality of second client devices, or a combination thereof.

6. The method of any one of claims 1 to 5 further comprising:
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9 receiving, by the one or more servers, a second estimated MCS from a second client 

device, wherein the PTT call session is between the first client device and the second client 
device; and

transmitting, by the one or more servers, instructions to the second client device to
5 use a second MES different than the initial MES for third transmissions during the 

subsequent volley, wherein the second MES is selected in accordance with the second 
estimated MCS.

7. The method of any one of claims 1 to 6, wherein the initial MES uses a lower frame
rate than a first MES corresponding to the first estimated MCS.

0 8. The method of any one of claims 1 to 7, wherein receiving the first transmission in
accordance with an initial MES comprises receiving the first transmission encoded using 
Advanced Multi-Band Excitation (AMBE) 2.6 kbps or Codec2.

9. The method of any one of claims 1 to 8, wherein receiving the first estimated MCS 
comprises receiving the first estimated MES in a session initiation protocol (SIP) OPTIONS

5 message with a media burst control protocol (MBCP) acknowledgement (ACK) message, a 
call session initiation request, a wake-up message, a predictive wakeup call setup message, a 
predictive wakeup ACK message, or a pre-call keep alive message.

10. The method of any one of claims 1 to 9, wherein the first client device is aware of the 
initial MES prior to initiating the PTT call session.

!0 11. A telecommunications services platform comprising:
one or more processors; and
a non-transitory computer readable storage medium storing programming for 

execution by the one or more processors, the programming including instructions to: 
initiate a call session in response to a call session initiation request from a 

25 first client device;
receive a first estimated modulation and coding scheme (MCS) from the first 

client device, wherein the first client device communicates with the telecommunications 
services platform using a radio access network (RAN), and wherein the first estimated MCS 
is in accordance with an estimated channel quality index (CQI) of a channel between the first 

30 client device and the RAN;
receive a first transmission in accordance with an initial media encoding 

scheme (MES) from the first client device during an initial volley; and
transmit instructions to the first client device use a first MES different than 

the initial MES for a second transmission during a subsequent volley, wherein the
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9 subsequent volley is after the initial volley, and wherein the first MES is selected in

accordance with the first estimated MCS.

12. The telecommunications services platform of claim 11, wherein the initial volley 
begins when the telecommunications services platform receives the call session initiation

5 request, and wherein the initial volley ends when the first client device releases floor control.

13. The telecommunications services platform of claim 11 or 12, wherein the first MES is 
further selected in to accordance with overall PTT call density in a cell the first client device 
is located, a call session type of the call session, service quality constraints, or a combination 
thereof.

0 14. The telecommunications services platform of any one of claims 11 to 13, the first
transmission is encoded using Advanced Multi-Band Excitation (AMBE) 2.6 kbps or Codec2.

15. The telecommunications services platform of any one of claims 11 to 14, wherein the 
call session is a one-on-one (1-1) push-to-talk (PTT) call session or a group PTT call session.

16. A method comprising:
5 initiating, by one or more servers of a push-to-talk (PTT) platform, a PTT broadcast

call session in response to a PTT broadcast call session initiation request from a first client 
device;

receiving, by the one or more servers, a first estimated modulation and coding 
scheme (MCS) from the first client device, wherein the first client device communicates with 

!0 the one or more servers using a radio access network (RAN), and wherein the first estimated 
MCS is in accordance with an estimated channel quality index (CQI) of a channel between 
the first client device and the RAN;

transmitting, by the one or more servers, instructions to the first client device use a 
first MES for a transmission during the PTT broadcast call session, wherein the first MES is 

25 selected in accordance with the first estimated MCS; and
receiving, by the one or more servers, a first transmission in accordance with the first 

MES from the first client device.

17. The method of claim 16 further comprising forwarding, by the one or more servers, 
the first transmission to a plurality of second client devices using a second MES.

30 18. The method of claim 17, wherein the second MES defines a maximum frame rate
supported by the one or more servers.
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19. The method of any one of claims 16 to 18, wherein the first MES defines a frame rate,
codec, code rate, or a combination thereof to encode transmission between the first client
device and the one or more servers.
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