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(57) Abstract: Aspects of the disclosure
provide for an access terminal configured to
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minal) can be active simultaneously on both
networks with reduced interference between
transmission and reception. A number of dif-
ferent techniques for mitigating desense on a
victims Rx are illustrated in this disclosure
with a GSM aggressor and an EV-DO victim
as non-limiting examples. Other aspects, em-
bodiments, and features are also claimed and
described
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DUAL-SIM WIRELESS COMMUNICATIONS DEVICE AND METHOD FOR
MITIGATING RECEIVER DESENSE IN DUAL-ACTIVE OPERATION

PRIORITY CLAIM
[0001] The present Application for Patent claims priority to Non-Provisional
Application No. 13/830,301 entitled “Dual-Sim Wireless Communications Device and
Method for Mitigating Receiver Desense in Dual-Active Operation™ filed March 14,
2013, and assigned to the assignee hereof and hereby expressly incorporated by

reference herein as if fully set forth below in its entirety and for all applicable purposes.

TECHNICAL FIELD
[0002] The technology discussed below relates generally to wireless communications,
and more particularly, to a dual-SIM wireless communications device capable of

operating in dual-active mode and related methods for operating the same.

BACKGROUND

[0003] Wireless communication networks are widely deployed to provide various
communication services such as telephony, video, data, messaging, broadcasts, and so
on. Such networks, which are wusually multiple access networks, support
communications for multiple users by sharing the available network resources. One
example of such a network is a global system for mobile (GSM) network, which utilizes
a GSM air interface. Enhanced GPRS is an extension of GSM technology providing
increased data rates beyond those available in second-generation GSM technology.
EGPRS is also known in the field as Enhanced Data rates for GSM Evolution (EDGE),
and IMT Single Carrier.

[0004] Another example of wireless communication networks is CDMA2000 standard.
Enhanced Voice-Data Optimized (EV-DO) is an evolution of the CDMA2000 standard
that can support high data rates and can be deployed alongside voice services. EV-DO
uses multiplexing techniques including code division multiple access (CDMA) as well
as time division multiplexing (TDM) to increase both individual users' throughput and
the overall system throughput. EV-DO is standardized by 3rd Generation Partnership
Project 2 (3GPP2) as part of the CDMA2000 family of standards.

[0005] Recently, some wircless mobile equipment (also referred to as, e.g., mobile

station, user equipment, etc.) have the capability to operate in multiple networks.
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Examples of such equipment include an access terminal equipped with dual subscriber
identification modules (dual-SIM). Some dual-SIM access terminals can operate
simultaneously on two different radio networks. One such device is referred to as a
dual-SIM dual-active (DSDA) device. A DSDA device can be connected to two
wireless communications networks (e.g., GSM and EV-DO) at the same time. However,
due to the proximity of the RF transmitter and receiver of such device, transmission on
one network may cause interference on the receiver’s reception on another network
when both transmission and reception occur at the same time.

[0006]

BRIEF SUMMARY OF SOME SAMPLE EMBODIMENTS

[0007] The following presents a simplified summary of one or more aspects of the
present disclosure, in order to provide a basic understanding of such aspects. This
summary is not an extensive overview of all contemplated features of the disclosure,
and is intended neither to identify key or critical elements of all aspects of the disclosure
nor to delineate the scope of any or all aspects of the disclosure. Its sole purpose is to
present some concepts of one or more aspects of the disclosure in a simplified form as a
prelude to the more detailed description that is presented later.

[0008] In one aspect, the disclosure provides a method of mitigating receiver desense
during dual-active mode at a dual-SIM access terminal. The method includes, during a
transmitting time period, transmitting first data using a first radio access circuit of a first
radio access technology (RAT); during at least a portion of the transmitting time period,
receiving second data using a second radio access circuit of a second RAT; and
modifying a preamble detection process of the second data at the second radio access
circuit based on the transmitting time period.

[0009] Another aspect of the disclosure provides a dual-SIM access terminal capable of
mitigating receiver desense during dual-active mode. The dual-SIM includes: a first
radio access circuit of a first radio access technology (RAT); a second radio access
circuit of a second RAT; during a transmitting time period, means for transmitting first
data using the first radio access circuit; during at least a portion of the transmitting time
period, means for receiving second data using the second radio access circuit; and
means for selectively modifying a preamble detection process at the second radio access
circuit based on the transmitting time period.

[0010] Another aspect of the disclosure provides a computer program product including

a computer-readable storage medium. The computer-readable storage medium includes
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code for causing a dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, to: during a transmitting time period, transmit first data using
a first radio access circuit of a first radio access technology (RAT); during at least a
portion of the transmitting time period, receive second data using a second radio access
circuit of a second RAT; and selectively modify a preamble detection process at the
second radio access circuit based on the transmitting time period.

[0011] Another aspect of the disclosure provides a dual-SIM access terminal capable of
mitigating receiver desense during dual-active mode. The dual-SIM access terminal
includes: at least one processor; a first radio access circuit of a first radio access
technology (RAT) coupled to the at least one processor; a second radio access circuit of
a second RAT coupled to the at least one processor; a memory coupled to the at least
one processor. The at least one processor is configured to: during a transmitting time
period, transmit first data using the first radio access circuit; during at least a portion of
the transmitting time period, receive second data using the second radio access circuit;
and selectively modify a preamble detection process at the second radio access circuit
based on the transmitting time period.

[0012] Another aspect of the disclosure provides a method of mitigating receiver
desense at a dual-SIM access terminal during dual-active mode. The method includes:
determining a transmitting time period for transmitting first data using a first radio
access circuit of a first radio access technology (RAT); estimating a percentage of
second data to be interfered by the transmission of the first data during the transmitting
time period, the second data being to be received using a second radio access circuit of a
second RAT; determining an effective signal-to-noise ratio (SNR) based on the
estimated percentage; and sending a DRC request based on the effective SNR using the
second radio access circuit.

[0013] Another aspect of the disclosure provides a dual-SIM access terminal capable of
mitigating receiver desense during dual-active mode. The dual-SIM access terminal
includes: a first radio access circuit of a first radio access technology (RAT); a second
radio access circuit of a second RAT; means for determining a transmitting time period
for transmitting first data using the first radio access circuit; means for estimating a
percentage of second data to be interfered by the transmission of the first data during the
transmitting time period, the second data being to be received using the second radio

access circuit; means for determining an effective signal-to-noise ratio (SNR) based on
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the estimated percentage; and means for sending a date rate control (DRC) request
based on the effective SNR using the second radio access circuit.

[0014] Another aspect of the disclosure provides a computer program product including
a computer-readable storage medium. The computer-readable storage medium includes
code for causing a dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, to: determine a transmitting time period for transmitting first
data using a first radio access circuit of a first radio access technology (RAT); estimate a
percentage of second data to be interfered by the transmission of the first data during the
transmitting time period, the second data being to be received using a second radio
access circuit of a second RAT; determine an effective signal-to-noise ratio (SNR)
based on the estimated percentage; and send a DRC request based on the effective SNR
using the second radio access circuit.

[0015] Another aspect of the disclosure provides a dual-SIM access terminal capable of
mitigating receiver desense during dual-active mode. The dual-SIM access terminal
includes: at least one processor; a first radio access circuit of a first radio access
technology (RAT) coupled to the at least one processor; a second radio access circuit of
a second RAT coupled to the at least one processor; a memory coupled to the at least
one processor. The at least one processor is configured to: determine a transmitting time
period for transmitting first data using the first radio access circuit; estimate a
percentage of second data to be interfered by the transmission of the first data during the
transmitting time period, the second data being to be received using the second radio
access circuit; determine an effective signal-to-noise ratio (SNR) based on the estimated
percentage; and send a DRC request based on the effective SNR using the second radio
access circuit.

[0016] Another aspect of the disclosure provides a method of mitigating receiver
desense at a dual-SIM access terminal during dual-active mode. The method includes:
during a transmitting time period, transmitting first data using a first radio access circuit
of a first radio access technology (RAT); during at least a portion of the transmitting
time period, receiving second data using a second radio access circuit of a second RAT;
and suspending handling of at least one corrupted forward link MAC channel at the
second radio access circuit during the transmitting time period.

[0017] Another aspect of the disclosure provides a dual-SIM access terminal capable of
mitigating receiver desense during dual-active mode. The dual-SIM access terminal

includes: a first radio access circuit of a first radio access technology (RAT); a second
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radio access circuit of a second RAT; during a transmitting time period, means for
transmitting first data using the first radio access circuit; during at least a portion of the
transmitting time period, means for receiving second data using the second radio access
circuit; and means for suspending handling of at least one corrupted forward link MAC
channel at the second radio access circuit during the transmitting time period.

[0018] Another aspect of the disclosure provides a computer program product including
a computer-readable storage medium. The computer-readable storage medium includes
code for causing a dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, to: during a transmitting time period, transmit first data using
a first radio access circuit of a first radio access technology (RAT); during at least a
portion of the transmitting time period, receive second data using a second radio access
circuit of a second RAT; and suspend handling of at least one corrupted forward link
MAC channel at the second radio access circuit during the transmitting time period.

[0019] Another aspect of the disclosure provides a dual-SIM access terminal capable of
mitigating receiver desense during dual-active mode. The dual-SIM access terminal
includes: at least one processor; a first radio access circuit of a first radio access
technology (RAT) coupled to the at least one processor; a second radio access circuit of
a second RAT coupled to the at least one processor; a memory coupled to the at least
one processor. The at least one processor is configured to: during a transmitting time
period, transmit first data using the first radio access circuit; during at least a portion of
the transmitting time period, receive second data using the second radio access circuit;
and suspend handling of at least one corrupted forward link MAC channel at the second
radio access circuit during the transmitting time period.

[0020] Another aspect of the disclosure provides a method of mitigating receiver
desense at a dual-SIM access terminal during dual-active mode. The method includes:
during a transmitting time period, transmitting first data using a first radio access circuit
of a first radio access technology (RAT); during at least a portion of the transmitting
time period, receiving second data using a second radio access circuit of a second RAT;
storing the second data in a memory; determining a desense value indicative of a degree
of desense on the reception of the second data caused by the transmission of the first
data; and selectively nulling the second data in the memory based on the desense value.

[0021] Another aspect of the disclosure provides a dual-SIM access terminal capable of
mitigating receiver desense during dual-active mode. The dual-SIM access terminal

includes: a first radio access circuit of a first radio access technology (RAT); a second
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radio access circuit of a second RAT; during a transmitting time period, means for
transmitting first data using the first radio access circuit; during at least a portion of the
transmitting time period, means for receiving second data using the second radio access
circuit; means for storing the second data in a memory; means for determining a desense
value indicative of a degree of desense on the reception of the second data caused by the
transmission of the first data; and means for selectively nulling the second data in the
memory based on the desense value.

[0022] Another aspect of the disclosure provides a computer program product including
a computer-readable storage medium. The computer-readable storage medium includes
code for causing a dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, to: during a transmitting time period, transmit first data using
a first radio access circuit of a first radio access technology (RAT); during at least a
portion of the transmitting time period, receive second data using a second radio access
circuit of a second RAT; store the second data in a memory; determine a desense value
indicative of a degree of desense on the reception of the second data caused by the
transmission of the first data; and selectively null the second data in the memory based
on the desense value.

[0023] Another aspect of the disclosure provides a dual-SIM access terminal capable of
mitigating receiver desense during dual-active mode. The dual-SIM access terminal
includes: at least one processor; a first radio access circuit of a first radio access
technology (RAT) coupled to the at least one processor; a second radio access circuit of
a second RAT coupled to the at least one processor; a memory coupled to the at least
one processor. The at least one processor is configured to: during a transmitting time
period, transmit first data using the first radio access circuit; during at least a portion of
the transmitting time period, receive second data using the second radio access circuit;
store the second data in a memory; determine a desense value indicative of a degree of
desense on the reception of the second data caused by the transmission of the first data;
and selectively null the second data in the memory based on the desense value.

[0024] Other aspects, features, and embodiments of the present invention will become
apparent to those of ordinary skill in the art, upon reviewing the following description
of specific, exemplary embodiments of the present invention in conjunction with the
accompanying figures. While features of the present invention may be discussed
relative to certain embodiments and figures below, all embodiments of the present

invention can include one or more of the advantageous features discussed herein. In
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other words, while one or more embodiments may be discussed as having certain
advantageous features, one or more of such features may also be used in accordance
with the various embodiments of the invention discussed herein. In similar fashion,
while exemplary embodiments may be discussed below as device, system, or method
embodiments it should be understood that such exemplary embodiments can be

implemented in various devices, systems, and methods.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 is a conceptual diagram illustrating an access terminal configured to
operate in a first wireless communications network and a second wireless
communications network according to some aspects of the disclosure.

[0026] FIG. 2 is a conceptual diagram illustrating an example of an access network
environment according to some aspects of the disclosure.

[0027] FIG. 3 is a block diagram illustrating an example of a protocol stack architecture
implemented at an access terminal according to some aspects of the disclosure.

[0028] FIG. 4 is a conceptual diagram illustrating a GSM transmission causing desense
on the preamble of an EV-DO reception.

[0029] FIG. 5 is a diagram illustrating a forced preamble detection method for
mitigating receiver desense at an access terminal according to some aspects of the
disclosure.

[0030] FIG. 6 is a diagram illustrating a Data Rate Control (DRC) requested based
method for mitigating receiver desense at an access terminal according to some aspects
of the disclosure.

[0031] FIG. 7 is a diagram illustrating further detail on the desense method of FIG. 6
according to some aspects of the disclosure.

[0032] FIG. 8 is a diagram illustrating further detail on the desense method of FIG. 6
according to some aspects of the disclosure.

[0033] FIG. 9 is a conceptual diagram illustrating desense on a forward MAC channel
due to an aggressor’s TxX transmission.

[0034] FIG. 10 is a diagram illustrating a MAC channel based method for mitigating
receiver desense at an access terminal according to some aspects of the disclosure.

[0035] FIG. 11 is a functional block diagram illustrating portions of an access terminal

for performing nulling in accordance with some aspects of the disclosure.
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[0036] FIG. 12 is a flow chart illustrating a ferroelectric RAM (FERAM) saturation
based nulling algorithm in accordance with some aspects of the disclosure.

[0037] FIG. 13 is a flow chart illustrating a narrow band (NB) energy estimator based
nulling algorithm in accordance with some aspects of the disclosure.

[0038] FIG. 14 is a block diagram illustrating an example of a hardware implementation
for an access terminal employing a processing system according to some aspects of the
disclosure.

[0039] FIG. 15 is a conceptual diagram illustrating a number of functional blocks of a
processor in the access terminal of FIG. 14 in accordance with some aspects of the

disclosure.

DETAILED DESCRIPTION

[0040] The detailed description set forth below in connection with the appended
drawings is intended as a description of various configurations and is not intended to
represent the only configurations in which the concepts described herein may be
practiced. The detailed description includes specific details for the purpose of providing
a thorough understanding of various concepts. However, it will be apparent to those
skilled in the art that these concepts may be practiced without these specific details. In
some instances, well-known structures and components are shown in block diagram
form in order to avoid obscuring such concepts.

[0041] The various concepts presented throughout this disclosure may be implemented
across a broad variety of wireless communication systems, network architectures, and
communication standards. Certain aspects of the discussions are described below for
GSM and EV-DO protocols and systems, and related terminology may be found in
much of the following description. However, those of ordinary skill in the art will
recognize that one or more aspects of the present disclosure may be employed and
included in one or more other wireless communication protocols and systems.

[0042] One or more aspects of the disclosure provide for an access terminal configured
to enable communication with two or more wireless communications networks. The
communications networks may be of the same or different radio access technologies
(RAT). One example of such access terminal is a dual-SIM access terminal that can
access a GSM network and an EV-DO network. GSM transmission (“aggressor”) or
other time division multiple access (TDMA)-type transmission is bursty in nature and

can cause significant desense on EV-DO reception (“victim”). Therefore, a transmission
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(aggressor’s Tx) on one RAT (e.g., GSM) may desense the reception (victim’s Rx) on
the other RAT (e.g., EV-DO) via direct (blocking) interference, harmonics,
intermodulation, and electronics/power amplifier noises, etc.

[0043] When desense on the victim’s Rx is significant, the victim’s reception may be
significantly impacted such as receiver sensitivity degradation, call quality degradation,
higher rates for call drops and radio link failures, data throughput degradation, and lost
of data connection. According to some aspects of the disclosure, an access terminal
(e.g., dual-SIM access terminal) can be active simultancously on both networks with
reduced interference between transmission and reception. A number of different
techniques for mitigating desense on a victim’s Rx are illustrated in this disclosure with
a GSM aggressor and an EV-DO victim as nonlimiting examples. However, the
concepts disclosed herein can be applied to other suitable wireless networks, and the
present invention is not limited to GSM and EV-DO.

[0044] The various concepts presented throughout this disclosure may be implemented
across a broad variety of telecommunication systems, network architectures, and
communication standards. FIG. 1 is a conceptual diagram illustrating an access terminal
(AT) 102 that can simultaneously operate in a first wireless communications network
104 of a first radio access technology (RAT) and a second wireless communications
network 106 of a second RAT. In one aspect, the first RAT is GSM, and the second
RAT is EV-DO. The first wireless communications network 104 and the second
wireless communications network 106 may be associated with the same carrier or
different carriers. Here, the AT 102 may be configured to be simultancously active on
both networks 104 and 106. For example, the AT 102 transmits first data 108 to the first
wireless communications network 104 using a first radio access circuit 110, and
receives second data 112 from the second wireless communications network 106 using a
second radio access circuit 114. In one aspect, the first data 108 may be sent as a GSM
transmission (aggressor’s Tx), and the second data 112 may be received as an EV-DO
reception (victim’s Rx). Here, the GSM transmission may desense the EV-DO
reception.

[0045] Within the scope of the present disclosure, a DSDA access terminal (e.g., AT
102) may be able to simultaneously access one or more wireless communications
networks such as a GSM network, a UMTS network, an LTE network, a CDMA2000
network, a Wi-MAX network, or any other suitable radio access technology (RAT).

Within the present disclosure, DSDA devices, multi-SIM/multiple active devices, or any
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device capable of being simultancously active on two or more RATSs is generally
referred to as a DSDA device.

[0046] FIG. 2 is a conceptual diagram illustrating an example of an access network
environment in which one or more aspects of the present disclosure may find
application. The wireless communication system 200 generally includes one or more
base stations 202, one or more access terminals 204 (e.g., AT 102), one or more base
station controllers (BSC) 206, and a core network 208 providing access to a public
switched telephone network (PSTN) (e.g., via a mobile switching center/visitor location
register (MSC/VLR)) and/or to an IP network (e.g., via a packet data switching node
(PDSN)). The system 200 may support multiple RATs (e.g., GSM and EVDO) on
different carriers. While CDMA2000 terminology may be used to describe some
clements of the network environment in FIG. 2, one skilled in the art will understand
that the network 200 may support multiple RATSs.

[0047] The base stations 202 can wirelessly communicate with the access terminals
(ATs) 204 via a base station antenna. The base stations 202 may each be implemented
generally as a device adapted to facilitate wireless connectivity (for one or more AT
204) to the wireless communications system 200. A base station 202 may also be
referred to by those skilled in the art as an access point, a base transceiver station (BTS),
a radio base station, a radio transceiver, a transceiver function, a basic service set (BSS),
an extended service set (ESS), a Node B, a femto cell, a pico cell, and/or some other
suitable terminology. In some aspects, the base stations 202 may be configured to
support simultaneous GSM and EVDO operations.

[0048] The base stations 202 are configured to communicate with the access terminals
204 under the control of the base station controller 206 via one or more carriers. Each of
the base stations 202 can provide communication coverage for a respective geographic
area. The coverage area 210 for each base station 202 here is identified as cells 210-a,
210-b, or 210-c. The coverage area 210 for a base station 202 may be divided into
sectors (not shown, but making up only a portion of the coverage area). In a coverage
area 210 that is divided into sectors, the multiple sectors within a coverage area 210 can
be formed by groups of antennas with ecach antenna responsible for communication with
one or more access terminals 204 in a portion of the cell.

[0049] One or more access terminals 204 may be dispersed throughout the coverage
areas 210, and may wirelessly communicate with one or more sectors associated with

each respective base station 202. An access terminal 204 may generally include one or
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more devices that communicate with one or more other devices through wireless
signals. Such access terminals 204 may also be referred to by those skilled in the art as a
user equipment (UE), a mobile station (MS), a subscriber station, a mobile unit, a
subscriber unit, a wireless unit, a remote unit, a mobile device, a wireless device, a
wireless communications device, a remote device, a mobile subscriber station, a mobile
terminal, a wireless terminal, a remote terminal, a handset, a terminal, a user agent, a
mobile client, a client, or some other suitable terminology. The access terminals 204
may include mobile terminals and/or at least substantially fixed terminals. Examples of
access terminals 204 include mobile phones, pagers, wireless modems, personal digital
assistants, personal information managers (PIMs), personal media players, palmtop
computers, laptop computers, tablet computers, televisions, appliances, e-readers, digital
video recorders (DVRs), machine-to-machine (M2M) devices, and/or other
communication/computing devices which communicate, at least partially, through a
wireless or cellular network.

[0050] The access terminal 204, which may be the AT 102 in one aspect, may be
adapted to employ a protocol stack architecture for communicating data between the
access terminal 204 and one or more network nodes of the wireless communication
system 200 (e.g., the base station 202). A protocol stack generally includes a conceptual
model of the layered architecture for communication protocols in which layers are
represented in order of their numeric designation, where transferred data is processed
sequentially by each layer, in the order of their representation. Graphically, the “stack”
is typically shown vertically, with the layer having the lowest numeric designation at the
base. FIG. 3 is a block diagram illustrating an example of a protocol stack architecture
which may be implemented by an access terminal 204. Referring to FIGS. 2 and 3, the
protocol stack architecture for the access terminal 204 is shown to generally include
three layers: Layer 1 (L1), Layer 2 (L2), and Layer 3 (L3).

[0051] Layer 1 302 is the lowest layer and implements various physical layer signal
processing functions. Layer 1 302 is also referred to herein as the physical layer 302.
This physical layer 302 provides for the transmission and reception of radio signals
between the access terminal 204 and a base station 202.

[0052] The data link layer, called layer 2 (or “the L2 layer”) 304 is above the physical
layer 302 and is responsible for delivery of signaling messages generated by Layer 3.

The L2 layer 304 makes use of the services provided by the physical layer 302. The L2



WO 2014/159742 PCT/US2014/024951

12

layer 304 may include two sublayers: the Medium Access Control (MAC) sublayer 306,
and the Link Access Control (LAC) sublayer 308.

[0053] The MAC sublayer 306 is the lower sublayer of the L2 layer 304. The MAC
sublayer 306 implements the medium access protocol and is responsible for transport of
higher layers’ protocol data units using the services provided by the physical layer 302.
The MAC sublayer 306 may manage the access of data from the higher layers to the
shared air interface.

[0054] The LAC sublayer 308 is the upper sublayer of the L2 layer 304. The LAC
sublayer 308 implements a data link protocol that provides for the correct transport and
delivery of signaling messages generated at the layer 3. The LAC sublayer makes use of
the services provided by the lower layers (e.g., layer 1 and the MAC sublayer).

[0055] Layer 3 310, which may also be referred to as the upper layer or the L3 layer,
originates and terminates signaling messages according to the semantics and timing of
the communication protocol between a base station 202 and an access terminal 204. The
L3 layer 310 makes use of the services provided by the L2 layer. Information (both data
and voice) messages are also passed through the L3 layer 310.

[0056] According to aspects of this disclosure, a number of firmware/software solutions
may be used to mitigate victim’s Rx desense at an AT 102. These solutions include: 1)
force preamble detection; 2) effective SNR loss based DRC request; 3) MAC channel
handling, 4) FERAM saturation based nulling mode selection; and 5) narrow band (NB)
energy estimator based nulling mode selection. Each of these desense techniques will be

described in more detail below.

Force Preamble Detection

[0057] FIG. 4 is a conceptual diagram illustrating a GSM transmission 402 causing
desense on the preamble of an EV-DO reception 404. In FIG. 4, an AT 102 may
transmit first data 406 (e.g., data 108) using GSM (aggressor’s Tx) while the AT 102
simultaneously receives the preamble 408 of EV-DO data (e.g., data 112). Here, the
transmission of the first data 406 overlaps at least partially with the reception of the
preamble 408. Therefore, it may cause preamble mis-detection in the EV-DO reception
404. That is, if the preamble 408 is substantially desensed, the AT 102 may miss the
preamble 408, and the corresponding packet is lost. According to aspects of the
disclosure, since the time period 410 (“desense period”) of the interfering GSM

transmission 402 is known by the AT 102, the AT may force preamble detection to be
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positive during the desense period 410. The AT 102 will then attempt decoding of the
slot corresponding to the force-detected preamble. If there is actually no preamble, this
can be handled by generally known preamble false alarm handling operations in existing
standards, and typical false alarm protection mechanism my be applied to handle this
potential situation.

[0058] FIG. 5 is a diagram illustrating a forced preamble detection method 500 for
mitigating receiver desense during dual-active mode at a dual-SIM access terminal
according to some aspects of the disclosure. The dual-SIM access terminal may be an
AT 102. In block 502, during a transmitting time period (e.g., desense period 410 in
FIG. 4), the AT 102 may transmit first data (e.g., data 406 in FIG. 4) using a first radio
access circuit (e.g., circuit 110) of a first radio access technology (RAT) (e.g., GSM). In
block 504, during at least a portion of the transmitting time period, the AT 102 may
receive second data (e.g., data 404 in FIG. 4) using a second radio access circuit (e.g.,
circuit 114) of a second RAT (e.g., EV-DO). Here, the transmission of the first data may
desense the reception of the second data. In block 506, the AT 102 may modify a
preamble detection process of the second data at the second radio access circuit based
on the transmitting time period.

[0059] Here, because the AT 102 knows the time period in which the aggressor’s Tx
transmission may cause desense on the victim’s Rx preamble, the AT 102 can force
preamble detection to be positive during this transmitting time period. If no preamble
actually exists during the transmitting time period, the AT 102 may apply a suitable
false preamble protection mechanism generally known in the art. In a preamble resolve
mechanism at the AT 102, the forced preamble will always have the lowest priority to

guarantee that true preambles will not be missed.

Effective SNR Loss Based DRC Request

[0060] In aspects of the disclosure, desense on the victim’s Rx may be mitigated by
reflecting the degree of desense in a Data Rate Control (DRC) request. In EV-DO, an
AT 102 may request variable rates on the forward link using a DRC channel on the
reverse link. In order to manage transmission rate of the forward traffic channel, the
forward traffic channel MAC protocol (e.g., MAC 306 in FIG. 3) may operate in a
variable rate state. In the variable rate state, the forward traffic channel transmits at a
rate that can change in real time. In this case, the transmission rate is requested by the

AT 102 using the DRC channel on the reverse link.
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[0061] To mitigate desense on victim’s Rx, the AT 102 may consider the additional
signal-to-noise (SNR) loss that will be caused by aggressor’s Tx transmission when
choosing a DRC request. Given the known aggressor’s Tx transmission timeline, the AT
102 may utilize a function that returns an estimated percentage of samples desensed for
a given DRC request, and this percentage can be converted into an effective SNR loss.
In a rate predictor of the AT 102, the AT may add the effective SNR loss to the
predicted SNR to obtain an effective SNR, before comparing that to the thresholds.
Each DRC rate may have its own threshold that is a function of SNR. Accordingly, the
preference for long DRC or short DRC will naturally be reflected in the DRC request,
and desense on the victim’s Rx may be mitigated using the DRC request.

[0062] FIG. 6 is a diagram illustrating a DRC request based method 600 for mitigating
receiver desense during dual-active mode at a dual-SIM access terminal according to
some aspects of the disclosure. In block 602, an AT 102 determines a transmitting time
period 604 for transmitting first data 606 using a first radio access circuit of a first RAT
(e.g., GSM). During the transmitting time period 604, the AT 102 may simultaneously
receive second data 610 using a second radio access circuit (e.g., circuit 114 in FIG. 1)
of a second RAT (e.g.,, EV-DO). Therefore, the transmission of first data 606 may
desense at least some of the second data 610. In block 608, the AT 102 estimates a
percentage of the second data 610 to be interfered (e.g., desensed) by the transmission
of the first data 606 during the transmitting time period 604. Both transmitting start/end
time of first radio access circuit and receiving start/end time of second radio access
circuit are known so that the percentage of interference may be estimated. Here, the
second data 610 is going to be received using the second RAT. In block 612, the AT
102 determines an effective signal-to-noise ratio (SNR) based on the estimated
percentage in block 608. For example, the effective SNR is a sum of a predicted SNR
and an effective SNR loss that is based on the estimated percentage. In block 614, the
AT 102 sends a DRC request based on the effective SNR using the second radio access
circuit. The AT 102 may send the DRC request once every DRCLength number of slots.
The DRC request has a 4-bit value (DRC value) that is sent on the DRC channel once
every specified number of slots. The number of slots over which a single DRC value is
sent is specified by the parameter DRCLength.

[0063] FIG. 7 is a diagram illustrating further detail of the desense method 600. In one
aspect, the block 614 may further include blocks 700 and 702. In block 700, the AT 102

determines a predicted SNR for the reception of the second data during the transmitting
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time period 604; and in block 702, the AT 102 determines a value of the DRC request
based on a sum of the effective SNR loss and the predicted SNR. FIG. 8 is a diagram
illustrating further detail of the desense method 600. In one aspect, the block 612 may
include blocks 802 and 804. In block 802, the AT 102 may determine a plurality of
SNRs for the reception of the second data 610. Each SNR corresponds to a case that the
start of the transmitting time period 604 is aligned with a different one of the
DRCLength number of slots corresponding to the reception of the second data 610. In
block 804, the AT 102 selects the worst SNR among the SNRs as the effective SNR.
Accordingly, the AT 102 may mitigate desense by considering the additional signal-to-
noise (SNR) loss that will be caused by aggressor’s Tx transmission when choosing a

DRC request.

MAC channel handling

[0064] In some aspects of the disclosure, an AT 102 may mitigate desense by removing
or reducing the impact on corrupted MAC channel reception. For example, in an EV-
DO system, different channels are used on the forward link such as the pilot channel,
forward traffic channel/control channel, and MAC channel. The MAC channel contains
the Reverse Activity sub-channel (RAC), Data Rate Control (DRC) Lock sub-channel,
and Reverse Power Control (RPC) sub-channel. FIG. 9 is a diagram illustrating desense
on a forward link MAC channel due to an aggressor’s Tx transmission. In FIG. 9, an AT
102 may transmit first data 902 on a first channel 904 (aggressor’s Tx) and
simultaneously receives second data 906 data from a forward MAC channel 908. During
a transmitting time period 910, the transmission of the first data 902 may desense the
MAC channel 908. Because the AT 102 knows the aggressor’s Tx transmitting time
period (e.g., 910), the impacts due to corrupted MAC channel reception may be
suspended or ignored during this period to mitigate desense.

[0065] The DRC Lock sub-channel indicates to the AT 102 whether the DRC
information was correctly decoded at the network or not. A single bit is used per active
AT. To mitigate the impact due to corrupted DRC Lock reception, the AT 102 may
forego accumulating the corrupted portion of this sub-channel during known aggressor’s
Tx transmitting time periods (e.g., 910).

[0066] The RAC indicates if the reverse link (RL) loading is too high, in which case the
AT 102 reduces its data rates on the RL. The RAC carries reverse activity bits (RAB).

The number of slots over which a single RAB is transmitted is specified by the
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parameter RABLength. To mitigate the impact due to corrupted RAC reception, the AT
102 may forego updating RAB filter during known aggressor’s Tx transmission time
periods (e.g., 910).

[0067] The RPC sub-channel is used to power control ATs’ reverse link transmission.
The RPC sub-channel is used to send power control bits for that purpose. The quality of
the reverse link depends on the quality of the RPC channel. To ensure the quality of the
reverse link, the system needs to make sure that the RPC channel is received correctly
by an AT 102. To mitigate the impact due to corrupted RPC channel reception, the AT
102 may set the RL power control decision to hold during known aggressor’s Tx
transmission time periods (e.g., 910).

[0068] FIG. 10 is a diagram illustrating a MAC channel based method 1000 for
mitigating receiver desense during dual-active mode at a dual-SIM access terminal
according to some aspects of the disclosure. In block 1002, an AT 102, during a
transmitting time period 910, transmits first data using a first radio access circuit (e.g.,
circuit 110) of a first RAT (e.g., GSM). In block 1004, the AT 102, during at least a
portion of the transmitting time period 910, receives second data using a second radio
access circuit (e.g., circuit 114) of a second RAT (e.g., EV-DO). In block 1006, the AT
102, suspends handling of at least one corrupted forward link MAC channel (e.g., RAC,
DRC Lock sub-channel, and RPC sub-channel) at the second radio access circuit during
the transmitting time period 910. In some aspects, during the transmitting period 910,
the AT 102 may forgo accumulating a corrupted portion of a DRCLock channel at the
second radio access circuit, forgo updating a Reverse Activity channel filter, or suspend

reverse link power control decision.

FERAM Saturation and Narrow Band Energy Estimator Based Nulling

[0069] In aspects of the disclosure, desense may be mitigated by nulling (e.g., resetting
to zeros) data samples (e.g., EV-DO data) received during a desense period. Given a
known aggressor’s Tx transmitting time period, nulling decision may be carried out
differently for high desense level and low desense level. For low desense level, an AT
102 may prefer not nulling the data samples because the data may still contain valid
information. For high desense level, the AT 102 my prefer nulling the data samples
because the samples are dominated by noise due to desense. Two nulling mode selection

approaches are illustrated below as nonlimiting examples. However, the present
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disclosure is not limited to the disclosed nulling approaches. Other suitable nulling
approaches may be used.

[0070] FIG. 11 is a functional block diagram illustrating portions of an AT 102 that
may be utilized to perform nulling in accordance with some aspects of the disclosure.
The AT 102 includes an RF frontend 1102 that may be included in or connected to the
second radio circuit 114. The RF frontend 1102 may be used to receive the second data
112 and output a signal corresponding to the received data. The RF frontend 1102 is
operatively connected to an input of a digital variable gain amplifier (DVGA) 1104 and
a narrow band (NB) power estimator 1106. The gain of the DVGA 1104 may be
controlled by a DVGA_GAIN control signal. An output of the DVGA 1104 is
operatively connected to the NB power estimator 1106 and a programmable truncation
unit 1108. An output of the programmable truncation unit 1108 is operatively connected
to a Ferroelectric RAM (FERAM) 1110. Data samples corresponding to the received
second data 112 are stored in the FERAM 1110. In addition, the AT 102 may include a
vector processing engine (VPE) 1112 that includes a local random access memory
(LRAM) 1114 that can receive data from the FERAM 1110.

[0071] FIG. 12 is a flow chart illustrating an FERAM saturation based nulling
algorithm 1200 in accordance with some aspects of the disclosure. In step 1202, an AT
102 stores received victim’s data samples (e.g., EV-DO samples) in an FERAM 1110.
In step 1204, for each aggressor’s transmission (e.g., a GSM burst), the AT 102
measures the ratio of FERAM 1/0 samples that are saturated. Nulling may be decided
based on the saturation ratio for the I/Q samples stored at the FERAM 1110. In step
1206, the ratio may be filtered with a 1-tap infinite impulse response (IIR) filter (e.g.,
alpha may be 1/128). The saturation ratio may be compared to a threshold value to
decide whether or not to null the data. In one aspect, the threshold value may be set at
20% saturation to trigger nulling. In some aspects, hysteresis may be applied for mode
switching. For example, a high hysteresis value (e.g., 0.3) and a low hysteresis value
(e.g., 0.2) may be used for deciding mode switching. However, other suitable upper and
lower hysteresis values may be used.

[0072] In step 1208, the AT 102 continues to step 1210 if the AT 102 is currently not in
nulling mode, or to step 1212 if the AT 102 is currently in nulling mode. In step 1210,
when the filtered output exceeds the high hysteresis value, the AT 102 enters nulling
mode in step 1214. In nulling mode, the AT 102 may null the samples in the FERAM
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1110. In step 1212, when the filtered output is below the low hysteresis value, the AT
102 exits nulling mode in step 1216.

[0073] FIG. 13 is a flow chart illustrating a narrow band energy estimator based nulling
algorithm 1300 in accordance with some aspects of the disclosure. In step 1302, an AT
102 may use the feed-forward mode of an NB energy estimator 1106 to estimate energy
of victim’s data samples before a DVGA 1104. The energy estimator 1106 may be
configured to start accumulating when a desense period starts and accumulates until the
desense period ends, based on the known aggressor’s transmitting timeline. The timing
may be controlled by firmware or software at the AT 102. Since the AT 102 knows the
timing of the desense time period, the AT 102 may compute the average energy per
sample during this time period. In an example where the aggressor’s Tx is GSM and the
victim’s Rx is EV-DO, one value may be computed per GSM uplink slot. In EV-DO,
nulling may be performed by resetting the data samples in front end random access
memory (FERAM) or local random access memory (LRAM). The value may be filtered
with a single tap IIR filter with a reasonably long time constant (e.g., 100 ms). The
filtered output is compared with a suitable threshold to decide the mode (i.e., nulling or
no nulling). A hysteresis may be used to avoid a ping-pong effect.

[0074] In step 1304, the firmware of the AT 102 may wake up every half slot. In step
1306, it is determined whether or not the NB energy estimator 1106 was used for
desense measurement in the previous cycle. The algorithm 1300 moves to step 1308 if
the NB energy estimator 1106 was used for desense measurement in the previous cycle,
or moves to step 1310 if not used for desense measurement in the previous cycle. In step
1310, the firmware may use the GSM uplink timeline information to check if a desense
cycle will start before the next time the firmware wakes up. The algorithm 1300 moves
to step 1312 or step 1314 based on the decision in step 1310.

[0075] In step 1312, the firmware determined that a desense cycle will start before the
next time the firmware wakes up. Therefore, the firmware configures the NB energy
estimator 1106 to a start/stop mode to cover the desensed time period. During this time,
the NB energy estimator 1106 will not be used for other measurements (e.g., RXAGC
related measurements). In step 1314, the firmware determined that a desense cycle will
not start before the next time the firmware wakes up. Therefore, the firmware may
configure the NB energy estimator 1106 to do other measurements.

[0076] In step 1308, the firmware determined that the NB energy estimator 1106 was

used for desense measurement in the previous wakeup cycle. If desense measurement
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was completed in the previous cycle, the algorithm 1300 moves to step 1316; if not, to
step 1318. In step 1316, the firmware collects the measured data from the NB energy
estimator 1106 and set it back to do other measurements. The measured data may be
used to compute average energy per data sample, filtered, and decide whether or not to
null. In step 1318, the firmware will not change the setting of the NB energy estimator
1106. In this cycle, the firmware continues to use the NB energy estimator 1106 for
desense measurement.

[0077] Various desense apparatuses, methods and algorithms have been described
above for purpose of illustration and not limitation. Furthermore, the desense methods
may be applied separately or in various combinations.

[0078] FIG. 14 is a block diagram illustrating an example of a hardware implementation
for an access terminal 1400 (e.g., an AT 102) employing a processing system 1402, In
accordance with various aspects of the disclosure, an element, or any portion of an
element, or any combination of elements may be implemented with a processing system
1402 that includes one or more processors 1404, Examples of processors 1404 include
microprocessors, microcontrollers, digital signal processors (DSPs), field programmable
gate arrays (FPGAs), programmable logic devices (PLDs), state machines, gated logic,
discrete hardware circuits, and other suitable hardware configured to perform the
various functionality described throughout this disclosure.

[0079] In this example, the processing system 1402 may be implemented with a bus
architecture, represented generally by a bus 1406. The bus 1406 may include any
number of interconnecting buses and bridges depending on the specific application of
the processing system 1402 and the overall design constraints. The bus 1406 links
together various circuits or components including one or more processors (represented
gencrally by the processor 1404), a memory 1408, computer-readable media
(represented generally by the computer-readable medium 1410), and one or more
USIMs (e.g., dual USIMs 1412 and 1414). The bus 1406 may also link various other
circuits such as timing sources, peripherals, voltage regulators, and power management
circuits, which are well known in the art, and therefore, will not be described any
further. A bus interface 1416 provides an interface between the bus 1406 and a number
of transceivers 1418 (e.g., two or more transceivers). Each transceiver 1418 provides a
means for communicating with various other apparatus over a transmission medium.

[0080] In some examples of a dual-SIM device such as the illustrated AT 102 including
two USIMs 1412 and 1414, each USIM may be utilized by a corresponding one of the
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transceiver 1418 to access different RATs (e.g., GSM and EV-DO). For example, one
transceiver 1418 may be used to access the first wireless communications network 104,
and another transceiver 1418 may be used to access the second wircless
communications network 106.

[0081] Depending upon the nature of the apparatus, a user interface 1420 (e.g., keypad,
display, speaker, microphone, joystick) may also be provided. The processor 1404 is
responsible for managing the bus 1406 and general processing, including the execution
of software stored on the computer-readable medium 1410. The software, when
executed by the processor 1404, causes the processing system 1402 to perform various
desense functions 1422 including those described above for any particular apparatus.
The computer-readable medium 1410 may also be used for storing data that is
manipulated by the processor 1404 when executing software.

[0082] One or more processors 1404 in the processing system may execute software.
Software shall be construed broadly to mean instructions, instruction sets, code, code
segments, program code, programs, subprograms, software modules, applications,
software applications, software packages, routines, subroutines, objects, executables,
threads of execution, procedures, functions, etc., whether referred to as software,
firmware, middleware, microcode, hardware description language, or otherwise. The
software may reside on a computer-readable medium 1410. The computer-readable
medium 1410 may be a non-transitory computer-readable medium. A non-transitory
computer-readable medium includes, by way of example, a magnetic storage device
(e.g., hard disk, floppy disk, magnetic strip), an optical disk (e.g., a compact disc (CD)
or a digital versatile disc (DVD)), a smart card, a flash memory device (e.g., a card, a
stick, or a key drive), a random access memory (RAM), a read only memory (ROM), a
programmable ROM (PROM), an erasable PROM (EPROM), an electrically erasable
PROM (EEPROM), a register, a removable disk, and any other suitable medium for
storing software and/or instructions that may be accessed and read by a computer. The
computer-readable medium 1410 may reside in the processing system 1402, external to
the processing system 1402, or distributed across multiple entities including the
processing system 1402. The computer-readable medium 1410 may be embodied in a
computer program product. By way of example, a computer program product may
include a computer-readable medium in packaging materials. Those skilled in the art

will recognize how best to implement the described functionality presented throughout
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this disclosure depending on the particular application and the overall design constraints
imposed on the overall system.

[0083] FIG. 15 is a conceptual diagram illustrating some functional blocks of the
processor 1404 in accordance with some aspects of the disclosure. The processor 1404
may include a central processing unit (CPU) 1500, a forced preamble desense circuitry
1502, a DRC request based desense circuitry 1504, a MAC channel based desense
circuitry 1506, a FERAM saturation based nulling mode selection circuitry 1508, and an
NB energy estimator based nulling mode selection circuitry 1510. The CPU 1500 may
provide the means for performing various general processing tasks. The forced
preamble desense circuitry 1502 may provide the means for performing the forced
preamble detection method of FIG. 5 for mitigating receiver desense at an access
terminal (e.g., an AT 102). The DRC request based desense circuitry 1504 may provide
the means for performing the DRC requested based method of FIGs. 6-8 for mitigating
receiver desense at an access terminal. The MAC channel based desense circuitry 1506
may provide the means for performing the MAC channel based method of FIG. 10 for
mitigating receiver desense at an access terminal. The FERAM saturation based nulling
mode selection circuitry 1508 may provide the means for performing the FERAM
saturation based nulling algorithm of FIG. 12. The NB energy estimator based nulling
mode selection circuitry 1510 may provide the means for performing the NB energy
estimator based nulling algorithm of FIG. 13.

[0084] In one configuration, an access terminal (e.g., AT 102) for wireless
communication includes: during a transmitting time period, means for transmitting first
data (e.g., data 108) using a first radio access circuit (e.g., circuit 110); during at least a
portion of the transmitting time period, means for receiving second data (e.g., data 114)
using a second radio access circuit (e.g., circuit 114); and means for selectively
modifying a preamble detection process at the second radio access circuit based on the
received second data.

[0085] In another configuration, an access terminal (e.g., AT 102) includes: means for
determining a transmitting time period for transmitting first data (e.g., data 108) using a
first radio access circuit (e.g., circuit 110); means for estimating a percentage of second
data (e.g., data 112) to be interfered by the transmission of the first data during the
transmitting time period, the second data being to be received using a second radio

access circuit (e.g., circuit 114); means for determining an effective SNR based on the
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estimated percentage; and means for sending a DRC request based on the effective SNR
using the second radio access circuit.

[0086] In another configuration, an access terminal (e.g., AT 102) includes: during a
transmitting time period, means for transmitting first data (e.g., data 108) using a first
radio access circuit (e.g., circuit 110); during at least a portion of the transmitting time
period, means for receiving second data (e.g., data 112) using a second radio access
circuit (e.g., circuit 114); and means for suspending handling of at least one corrupted
forward link MAC channel at the second radio access circuit during the transmitting
time period.

[0087] In another configuration, an access terminal (e.g., AT 102) includes: during a
transmitting time period, means for transmitting first data (e.g., data 108) using a first
radio access circuit (e.g., circuit 110); during at least a portion of the transmitting time
period, means for receiving second data (e.g., data 112) using a second radio access
circuit (e.g., circuit 114); means for storing the second data in a memory; means for
determining a desense value indicative of a degree of desense on the reception of the
second data caused by the transmission of the first data; and means for selectively
nulling the second data in the memory based on the desense value.

[0088] In one aspect, the aforementioned means may be the processor(s) 1404
configured to perform the functions recited by the aforementioned means. In another
aspect, the aforementioned means may be a module or any apparatus configured to
perform the functions recited by the aforementioned means.

[0089] Several aspects of a telecommunications system have been presented with
reference to GSM and EV-DO systems. As those skilled in the art will readily
appreciate, various aspects described throughout this disclosure may be extended to
other telecommunication systems, network architectures and communication standards.
By way of example, various aspects may be extended to systems employing UMTS
(FDD, TDD), Long Term Evolution (LTE) (in FDD, TDD, or both modes), LTE-
Advanced (LTE-A) (in FDD, TDD, or both modes), CDMA2000, Evolution-Data
Optimized (EV-DO), Ultra Mobile Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE
802.16 (WiIMAX), IEEE 802.20, Ultra-Wideband (UWB), Bluetooth, and/or other
suitable systems. The actual telecommunication standard, network architecture, and/or
communication standard employed will depend on the specific application and the

overall design constraints imposed on the system.
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[0090] It is to be understood that the specific order or hierarchy of steps in the methods
disclosed is an illustration of exemplary processes. Based upon design preferences, it is
understood that the specific order or hierarchy of steps in the methods may be
rearranged. The accompanying method claims present elements of the various steps in a
sample order, and are not meant to be limited to the specific order or hierarchy
presented unless specifically recited therein.

[0091] The previous description is provided to enable any person skilled in the art to
practice the various aspects described herein. Various modifications to these aspects
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other aspects. Thus, the claims are not intended to be limited to
the aspects shown herein, but are to be accorded the full scope consistent with the
language of the claims, wherein reference to an element in the singular is not intended
to mean “one and only one” unless specifically so stated, but rather “one or more.”
Unless specifically stated otherwise, the term “some” refers to one or more. A phrase
referring to “at least one of” a list of items refers to any combination of those items,
including single members. As an example, “at least one of: a, b, or ¢” is intended to
cover: a; b; ¢; a and b; a and ¢; b and c; and a, b and ¢. All structural and functional
equivalents to the elements of the various aspects described throughout this disclosure
that are known or later come to be known to those of ordinary skill in the art are
expressly incorporated herein by reference and are intended to be encompassed by the
claims. Moreover, nothing disclosed herein is intended to be dedicated to the public
regardless of whether such disclosure is explicitly recited in the claims. No claim
element is to be construed under the provisions of 35 U.S.C. §112, sixth paragraph,
unless the element is expressly recited using the phrase “means for” or, in the case of a

method claim, the element is recited using the phrase “step for.”
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CLAIMS
[0092] WHAT IS CLAIMED IS:
1. A method of mitigating receiver desense during dual-active mode at a

dual-SIM access terminal, comprising:

during a transmitting time period, transmitting first data using a first radio access
circuit of a first radio access technology (RAT);

during at least a portion of the transmitting time period, receiving second data
using a second radio access circuit of a second RAT; and

modifying a preamble detection process of the second data at the second radio

access circuit based on the transmitting time period.

2. The method of claim 1, wherein the first RAT is Global System for
Mobile Communications (GSM), and the second RAT is Evolution for Data Optimized
(EV-DO).

3. The method of claim 1, wherein the modifying the preamble detection
process comprises forcing preamble detection to be positive during the transmitting time

period.

4. The method of claim 3, wherein the modifying the preamble detection
process further comprises if no preamble exists, applying false preamble protection

mechanism.

5. A dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, comprising:

a first radio access circuit of a first radio access technology (RAT);

a second radio access circuit of a second RAT;

during a transmitting time period, means for transmitting first data using the first
radio access circuit;

during at least a portion of the transmitting time period, means for receiving
second data using the second radio access circuit; and

means for selectively modifying a preamble detection process at the second

radio access circuit based on the transmitting time period.



WO 2014/159742 PCT/US2014/024951

25

6. A computer program product, comprising a computer-readable storage
medium comprising code for causing a dual-SIM access terminal capable of mitigating
receiver desense during dual-active mode, to:

during a transmitting time period, transmit first data using a first radio access
circuit of a first radio access technology (RAT);

during at least a portion of the transmitting time period, receive second data
using a second radio access circuit of a second RAT; and

selectively modify a preamble detection process at the second radio access

circuit based on the transmitting time period.

7. A dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, comprising:
at least one processor;
a first radio access circuit of a first radio access technology (RAT) coupled to
the at least one processor;
a second radio access circuit of a second RAT coupled to the at least one
processor;
a memory coupled to the at least one processor,
wherein the at least one processor is configured to:
during a transmitting time period, transmit first data using the first radio
access circuit;
during at least a portion of the transmitting time period, receive second
data using the second radio access circuit; and
selectively modify a preamble detection process at the second radio

access circuit based on the transmitting time period.

8. The dual-SIM access terminal of claim 7, wherein the first RAT is
Global System for Mobile Communications (GSM), and the second RAT is Evolution
for Data Optimized (EV-DO).

9. The dual-SIM access terminal of claim 7, wherein the at least one
processor is configured to force preamble detection to be positive during the

transmitting time period.
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10. The dual-SIM access terminal of claim 9, wherein the at least one
processor is further configured to if no preamble exists, apply false preamble protection

mechanism.

11. A method of mitigating receiver desense at a dual-SIM access terminal
during dual-active mode, comprising:

determining a transmitting time period for transmitting first data using a first
radio access circuit of a first radio access technology (RAT);

estimating a percentage of second data to be interfered by the transmission of the
first data during the transmitting time period, the second data being to be received using
a second radio access circuit of a second RAT;

determining an effective signal-to-noise ratio (SNR) based on the estimated
percentage; and

sending a DRC request based on the effective SNR using the second radio

access circuit.

12.  The method of claim 11, wherein the first RAT is Global System for
Mobile Communications (GSM), and the second RAT is Evolution for Data Optimized
(EV-DO).

13. The method of claim 11,
wherein the sending comprises sending the DRC request once every DRCLength
number of slots; and
wherein the determining the effective SNR comprises:
determining a plurality of SNRs, each SNR corresponding to a case that
the start of the transmitting time period being aligned with a different one of the
DRClLength number of slots corresponding to the reception of the second data; and

selecting the worst SNR among the SNRs as the effective SNR.

14. The method of claim 13, further comprising:

determining a predicted SNR for the reception of the second data during the
transmitting time period; and

determining a value of the DRC request based on a sum of the effective SNR

and the predicted SNR.
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15. A dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, comprising:

a first radio access circuit of a first radio access technology (RAT);

a second radio access circuit of a second RAT;

means for determining a transmitting time period for transmitting first data using
the first radio access circuit;

means for estimating a percentage of second data to be interfered by the
transmission of the first data during the transmitting time period, the second data being
to be received using the second radio access circuit;

means for determining an effective signal-to-noise ratio (SNR) based on the
estimated percentage; and

means for sending a date rate control (DRC) request based on the effective SNR

using the second radio access circuit.

16. A computer program product, comprising a computer-readable storage
medium comprising code for causing a dual-SIM access terminal capable of mitigating
receiver desense during dual-active mode, to:

determine a transmitting time period for transmitting first data using a first radio
access circuit of a first radio access technology (RAT);

estimate a percentage of second data to be interfered by the transmission of the
first data during the transmitting time period, the second data being to be received using
a second radio access circuit of a second RAT;

determine an effective signal-to-noise ratio (SNR) based on the estimated
percentage; and

send a DRC request based on the effective SNR using the second radio access

circuit.

17. A dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, comprising:

at least one processor;
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a first radio access circuit of a first radio access technology (RAT) coupled to
the at least one processor;
a second radio access circuit of a second RAT coupled to the at least one
processor;
a memory coupled to the at least one processor,
wherein the at least one processor is configured to:
determine a transmitting time period for transmitting first data using the
first radio access circuit;
estimate a percentage of second data to be interfered by the transmission
of the first data during the transmitting time period, the second data being to be
received using the second radio access circuit;
determine an effective signal-to-noise ratio (SNR) based on the estimated
percentage; and
send a DRC request based on the effective SNR using the second radio

access circuit.

18. The dual-SIM access terminal of claim 17, wherein the first RAT is
Global System for Mobile Communications (GSM), and the second RAT is Evolution
for Data Optimized (EV-DO).

19. The dual-SIM access terminal of claim 17, wherein the at least one
processor is further configured to:

send the DRC request once every DRCLength number of slots; and

determine a plurality of SNRs, each SNR corresponding to a case that the start
of the transmitting time period being aligned with a different one of the DRCLength
number of slots corresponding to the reception of the second data; and

select the worst SNR among the SNRs as the effective SNR.

20. The dual-SIM access terminal of claim 19, wherein the at least one
processor is further configured to:
determine a predicted SNR for the reception of the second data during the

transmitting time period; and
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determine a value of the DRC request based on a sum of the effective SNR and

the predicted SNR.

21. A method of mitigating receiver desense at a dual-SIM access terminal
during dual-active mode, comprising:

during a transmitting time period, transmitting first data using a first radio access
circuit of a first radio access technology (RAT);

during at least a portion of the transmitting time period, receiving second data
using a second radio access circuit of a second RAT; and

suspending handling of at least one corrupted forward link MAC channel at the

second radio access circuit during the transmitting time period.

22. The method of claim 21, wherein the first RAT is Global System for
Mobile Communications (GSM), and the second RAT is Evolution for Data Optimized
(EV-DO).

23. The method of claim 21, wherein the suspending comprises during the
transmitting time period, forgoing accumulating a corrupted portion of a DRCLock

channel at the second radio access circuit.

24.  The method of claim 21, wherein the suspending comprises during the

transmitting time period, forgoing updating a Reverse Activity channel filter.

25. The method of claim 21, wherein the suspending comprises during the

transmitting time period, suspending reverse link power control decision.

26. A dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, comprising:
a first radio access circuit of a first radio access technology (RAT);

a second radio access circuit of a second RAT;
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during a transmitting time period, means for transmitting first data using the first
radio access circuit;

during at least a portion of the transmitting time period, means for receiving
second data using the second radio access circuit; and

means for suspending handling of at least one corrupted forward link MAC

channel at the second radio access circuit during the transmitting time period.

27. A computer program product, comprising a computer-readable storage
medium comprising code for causing a dual-SIM access terminal capable of mitigating
receiver desense during dual-active mode, to:

during a transmitting time period, transmit first data using a first radio access
circuit of a first radio access technology (RAT);

during at least a portion of the transmitting time period, receive second data
using a second radio access circuit of a second RAT; and

suspend handling of at least one corrupted forward link MAC channel at the

second radio access circuit during the transmitting time period.

28. A dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, comprising:
at least one processor;
a first radio access circuit of a first radio access technology (RAT) coupled to
the at least one processor;
a second radio access circuit of a second RAT coupled to the at least one
processor;
a memory coupled to the at least one processor,
wherein the at least one processor is configured to:
during a transmitting time period, transmit first data using the first radio
access circuit;
during at least a portion of the transmitting time period, receive second
data using the second radio access circuit; and
suspend handling of at least one corrupted forward link MAC channel at

the second radio access circuit during the transmitting time period.
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29. The dual-SIM access terminal of claim 28, wherein the first RAT is
Global System for Mobile Communications (GSM), and the second RAT is Evolution
for Data Optimized (EV-DO).

30. The dual-SIM access terminal of claim 28, wherein the at least one
processor is further configured to, during the transmitting time period, forgo
accumulating a corrupted portion of a DRCLock channel at the second radio access

circuit.

31. The dual-SIM access terminal of claim 28, wherein the at least one
processor is further configured to, during the transmitting time period, forgo updating a

Reverse Activity channel filter.

32. The dual-SIM access terminal of claim 28, wherein the at least one
processor is further configured to, during the transmitting time period, suspend reverse

link power control decision.

33. A method of mitigating receiver desense at a dual-SIM access terminal
during dual-active mode, comprising:

during a transmitting time period, transmitting first data using a first radio access
circuit of a first radio access technology (RAT);

during at least a portion of the transmitting time period, receiving second data

using a second radio access circuit of a second RAT;
storing the second data in a memory;

determining a desense value indicative of a degree of desense on the reception of

the second data caused by the transmission of the first data; and

selectively nulling the second data in the memory based on the desense value.

34.  The method of claim 33, wherein the first RAT is Global System for
Mobile Communications (GSM), and the second RAT is Evolution for Data Optimized
(EV-DO).
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35.  The method of claim 33, wherein the determining the desense value
comprises determining a saturation ratio or an average amplitude of the second data

stored in the memory, as the desense value.

36.  The method of claim 33, wherein the determining the desense value
comprises estimating energy of the second data using a narrow band energy estimator,

as the desense value.

37.  The method of claim 36, wherein the estimating comprises computing

average energy of the second data per GSM uplink slot for transmitting the first data.

38.  The method of claim 33, wherein the selectively nulling comprises
comparing the desense value with a threshold value to decide whether or not to null the

second data in the memory.

39. The method of claim 38, wherein the decision whether or not to null is

made per GSM uplink frequency utilized by the first radio circuit.

40. The method of claim 38,

wherein the decision whether or not to null is made in a GSM uplink slot N for
transmitting the first data, and

wherein the selectively nulling comprises nulling the second data in a GSM
uplink slot N+1 for transmitting the first data, in accordance with the decision made in

the GSM uplink slot N.

41.  The method of claim 33, further comprising filtering the desense value

with an infinite impulse response (IIR) filter.

42.  The method of claim 41, wherein the IIR filter comprises a plurality of
filters respectively corresponding to a plurality of GSM uplink frequencies for

transmitting the first data.
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43. The method of claim 33, wherein the memory comprises an FERAM or
LRAM.

44. A dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, comprising:

a first radio access circuit of a first radio access technology (RAT);

a second radio access circuit of a second RAT;

during a transmitting time period, means for transmitting first data using the first
radio access circuit;

during at least a portion of the transmitting time period, means for receiving

second data using the second radio access circuit;
means for storing the second data in a memory;

means for determining a desense value indicative of a degree of desense on the

reception of the second data caused by the transmission of the first data; and

means for selectively nulling the second data in the memory based on the

desense value.

45. A computer program product, comprising a computer-readable storage
medium comprising code for causing a dual-SIM access terminal capable of mitigating
receiver desense during dual-active mode, to:

during a transmitting time period, transmit first data using a first radio access
circuit of a first radio access technology (RAT);

during at least a portion of the transmitting time period, receive second data

using a second radio access circuit of a second RAT;
store the second data in a memory;

determine a desense value indicative of a degree of desense on the reception of

the second data caused by the transmission of the first data; and

selectively null the second data in the memory based on the desense value.

46. A dual-SIM access terminal capable of mitigating receiver desense
during dual-active mode, comprising:

at least one processor;
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a first radio access circuit of a first radio access technology (RAT) coupled to
the at least one processor;
a second radio access circuit of a second RAT coupled to the at least one
processor;
a memory coupled to the at least one processor,
wherein the at least one processor is configured to:
during a transmitting time period, transmit first data using the first radio
access circuit;
during at least a portion of the transmitting time period, receive second

data using the second radio access circuit;
store the second data in a memory;

determine a desense value indicative of a degree of desense on the

reception of the second data caused by the transmission of the first data; and

selectively null the second data in the memory based on the desense

value.

47. The dual-SIM access terminal of claim 46, wherein the first RAT is
Global System for Mobile Communications (GSM), and the second RAT is Evolution
for Data Optimized (EV-DO).

48. The dual-SIM access terminal of claim 46, wherein the at least one
processor is further configured to determine a saturation ratio or an average of the

second data stored in the memory, as the desense value.

49. The dual-SIM access terminal of claim 46, further comprising a narrow
band (NB) energy estimator coupled to the at least one processor,
wherein the at least one processor is further configured to estimate energy of the

second data using the NB energy estimator, as the desense value.

50. The dual-SIM access terminal of claim 49, wherein the at least one
processor is further configured to compute average energy of the second data per GSM

uplink slot for transmitting the first data.
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51. The dual-SIM access terminal of claim 46, wherein the at least one
processor is further configured to compare the desense value with a threshold value to

decide whether or not to null the second data in the memory.

52. The dual-SIM access terminal of claim 51, wherein the at least one
processor is further configured to decide whether or not to null per GSM uplink

frequency utilized by the first radio circuit.

53. The dual-SIM access terminal of claim 51, wherein the at least one
processor is further configured to:

decide whether or not to null in a GSM uplink slot N for transmitting the first
data, and

selectively null the second data in a GSM uplink slot N+1 for transmitting the
first data, in accordance with the decision made in the GSM uplink slot N.

54. The dual-SIM access terminal of claim 46, wherein the at least one
processor is further configured to filter the desense value with an infinite impulse

response (IIR) filter.

55. The dual-SIM access terminal of claim 54, wherein the IIR filter
comprises a plurality of filters respectively corresponding to a plurality of GSM uplink

frequencies for transmitting the first data.

56.  The dual-SIM access terminal of claim 46, wherein the memory

comprises an FERAM or LRAM.
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