
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date
6 February 2014 (06.02.2014)

WO 2014/021979 Al
P O P C T

(51) International Patent Classification: (74) Agents: PFLEGER, Edmund P. et al; Grossman, Tucker,
H04B 7/26 (2006.01) H04W 80/02 (2009.01) Perreault & Pfleger, PLLC, 55 South Commercial Street,

Manchester, New Hampshire 03 101 (US).
(21) International Application Number:

PCT/US20 13/043261 (81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(22) International Filing Date: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
30 May 20 13 (30.05.2013) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,

(25) Filing Language: English DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KN, KP, KR,

(26) Publication Language: English KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

(30) Priority Data: MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

61/679,627 3 August 2012 (03.08.2012) US OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC,

13/728,658 27 December 2012 (27. 12.2012) US SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(71) Applicant: INTEL CORPORATION [US/US]; 2200
Mission College Blvd, M/S: RNB4-150, Santa Clara, Cali (84) Designated States (unless otherwise indicated, for every

fornia 95052 (US). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

(72) Inventors; and UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
(71) Applicants : KOC, Ali Taha [TR/US]; 2356 NW Edin- TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

burg Dr., Hillsboro, Oregon 97124 (US). JHA, Satish EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
[NP/US]; 2 111 NE 25th Ave, Hillsboro, Oregon 97124 MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
(US). GUPTA, Maruti [IN/US]; 1435 SW Montgomery TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
Street, Portland, Oregon 97201 (US). BANGOLAE, San- KM, ML, MR, NE, SN, TD, TG).
geetha [IN/US]; 15990 SW Catbird LN, Beaverton, Ore
gon 97007 (US). TARRADELL, Marta Martinez Published:

[ES/US]; 2 111 NE 25th Avenue, Hillsboro, Oregon 97124 — with international search report (Art. 21(3))
(US). VANNITHAMBY, Rath [CA/US]; 13470 Alvada
St, Portland, Oregon 97229 (US).

(54) Title: USER EQUIPMENT ASSISTANCE INFORMATION SIGNALING IN A WIRELESS NETWORK

FIG. 1

o (57) Abstract: Generally, this disclosure provides apparatus and methods for improved signaling of User Equipment (UE) assistance
information in a wireless network. The UE device may include a processing circuit configured to generate an assistance information
message including a power preference indicator (PPI) and mobility state information (MSI), the PPI and the MSI associated with the

o UE; a signal generation module configured to generate a Medium Access Control (MAC) layer Control Element (CE) signal, the
MAC CE signal including the assistance information message; and a transmitter circuit configured to transmit the MAC CE signal to
an evolved Node B (eNB) of a wireless network associated with the UE, the MAC CE signal transmitted on an uplink shared chan
nel (UL-SCH). The assistance information message may also be generated as a Radio Resource Control (RRC) message and trans -
mitted on an uplink dedicated control channel (UL-DCCH).



USER EQUIPMENT ASSISTANCE INFORMATION SIGNALING IN A
WIRELESS NETWORK

CROSS-REFENCE TO RELATED APPLICATIONS

The present patent application claims priority to U.S. Patent Application

13/728,658 filed December 27, 2012 and U.S. Provisional Patent Application Serial

No. 61/679,627, filed August 3, 2012, the contents of which are incorporated herein

by reference in their entirety.

FIELD

The present disclosure relates to wireless networks, and more particularly, to

apparatus and methods for improved signaling of User Equipment (UE) assistance

information in a wireless network.

BACKGROUND

In wireless networks, for example Long Term Evolution (LTE) and LTE-

Advanced (LTE-A) networks, mobile communication devices, also referred to as User

Equipment or UEs, operate within cellular coverage regions or cells. One or more

base stations, also known as evolved Node B (eNB) transceivers, are typically

associated with each cell. The eNBs communicate with and manage the UEs by

monitoring UE status and adjusting configuration options and parameters associated

with the UEs and/or the network to increase operational efficiency.

As network traffic increases, new system enhancements are being

implemented in the LTE/LTE-A networks. Along with these enhancements, new

forms of UE status information and operational preference indicators may need to be

transmitted between the UE and the eNB. This additional information transfer,

however, may have an adverse impact on signaling overhead and/or consume

additional bandwidth, which is a limited resource.

BRIEF DESCRIPTION OF THE DRAWINGS



Features and advantages of embodiments of the claimed subject matter will

become apparent as the following Detailed Description proceeds, and upon reference

to the Drawings, wherein like numerals depict like parts, and in which:

Figure 1 illustrates a top level system diagram of one exemplary embodiment

consistent with the present disclosure;

Figure 2 illustrates a block diagram of one exemplary embodiment consistent

with the present disclosure;

Figure 3 illustrates a message structure associated with one exemplary

embodiment consistent with the present disclosure;

Figure 4 illustrates a message flow diagram of an exemplary embodiment

consistent with the present disclosure;

Figure 5 illustrates a data structure associated with one exemplary

embodiment consistent with the present disclosure;

Figure 6 illustrates a data structure associated with another exemplary

embodiment consistent with the present disclosure;

Figure 7 illustrates a data structure associated with another exemplary

embodiment consistent with the present disclosure;

Figure 8 illustrates a data structure associated with another exemplary

embodiment consistent with the present disclosure;

Figure 9 illustrates a data structure associated with another exemplary

embodiment consistent with the present disclosure;

Figure 10 illustrates a flowchart of operations of an exemplary embodiment

consistent with the present disclosure; and

Figure 11 illustrates a platform of one exemplary embodiment consistent with

the present disclosure.

Although the following Detailed Description will proceed with reference being

made to illustrative embodiments, many alternatives, modifications, and variations

thereof will be apparent to those skilled in the art.

DETAILED DESCRIPTION

Generally, this disclosure provides apparatus and methods for improved

signaling of User Equipment (UE) assistance information in a wireless network, for



example an LTE or LTE-A network. The UE (e.g., the mobile device) may be

configured to generate a power preference indicator (PPI). The PPI may be associated

with a tradeoff between UE power consumption and latency. The UE may also be

configured to generate mobility state information (MSI). The MSI may be associated

with a handover rate when the UE is in a connected state and a cell re-selection rate

when the UE is in an idle state. The PPI and/or the MSI may be transmitted to an

evolved Node B (eNB) in the form of a UE assistance information message that

enables the network to configure Radio Resource Control (RRC) parameters to

improve system/network performance.

In some embodiments, UE assistance information message may be transmitted

as a Medium Access Control (MAC) layer Control Element (CE) signal on an uplink

shared channel (UL-SCH). In some embodiments, UE assistance information

message may be transmitted as a Radio Resource Control (RRC) message on an

uplink dedicated control channel (UL-DCCH).

Figure 1 illustrates a top level system diagram 100 of one exemplary

embodiment consistent with the present disclosure. A wireless network 108 is shown

to include an eNB 104 and a UE 102. The eNB 104 may be serving the cell coverage

area in which the UE 102 is operating. The UE 102 may be configured to transmit an

assistance information message 106 to the eNB 104, as will be explained in greater

detail below. The assistance information may include a PPI and an MSI associated

with the UE 102 that enables the eNB 104 to configure RRC parameters to improve

system/network performance. In some embodiments, the assistance information may

further include a measurement or estimation of average packet inter-arrival time,

background traffic versus active traffic, battery power level and/or any other suitable

information..

The wireless network 108 may comply with, or otherwise be compatible with,

the Third Generation Partnership Project (3GPP) Long Term Evolution (LTE) and/or

LTE-Advanced (LTE-A) based wireless network standard, including current,

previous and future versions of that standard. While this is a simplified example, for

illustration purposes, it will be appreciated that in practice the network may comprise

any number of eNBs and UEs deployed in any configuration.

Figure 2 illustrates a block diagram 200 of one exemplary embodiment

consistent with the present disclosure. UE 102 is shown to comprise receiver circuit



202, processing circuit 204, transmitter circuit 206, signal generation module 208 and

timer/counter circuit 210.

Processing circuit 204 may be configured to determine a power preference

state for the UE 102. The power preference state may correspond to any of a range of

values from a relatively low power consumption state to a relatively high power

consumption state. The lower power preference state may offer the advantage of

increased battery life, but this may come at the expense of certain degradations in

device performance, such as, for example, increased communication latency.

Conversely, a higher power preference state may provide increased device

performance in exchange for a reduced battery life. Processing circuit 204 may

generate a PPI to indicate the desired power preference state for the UE 102. In some

embodiments, the PPI may represent or correspond to the actual desired power

preference state or it may indicate the desire for a default state. In other

embodiments, the PPI may represent a change in state (e.g., up or down) from the

current state towards either end of the range of states.

Processing circuit 204 may also be configured to determine a mobility state of

the UE 102. In some embodiments, the mobility state may represent the number of

handovers of the UE per unit of time (e.g., a handover rate) during a time period in

which the UE is in a connected state. In some embodiments, the mobility state may

represent the number of cell re-selections of the UE per unit of time (e.g., a cell re-

selection rate) during a time period in which the UE is in an idle state. An MSI may

be generated to represent or quantify the mobility state within a range of values from a

relatively low mobility (or no mobility) to a relatively high mobility. Processing

circuit 204 may further be configured to generate an assistance information message

(or information element) comprising the PPI and the MSI.

In some embodiments, signal generation module 208 may be configured to

generate a MAC layer CE signal based on the assistance information message, as will

be described in greater detail below. In these embodiments, transmitter circuit 206

may be configured to transmit the signal to an eNB 104 on a UL-SCH.

In some embodiments, signal generation module 208 may be configured to

generate an RRC message based on the assistance information element, as will be

described in greater detail below. In these embodiments, transmitter circuit 206 may

be configured to transmit the RRC message to an eNB 104 on a UL-DCCH.



Receiver circuit 202 may be configured to receive a message from the eNB

104 in response to the transmission of the assistance information. The response may

be an RRCConnectionReconfiguration message that includes updated discontinuous

reception (DRX) configuration parameters that may be based on the PPI and MSI of

the UE 102. The updated DRX parameters may enable more efficient UE operation

such as increased conservation of battery power with affecting latency.

In some embodiments, the transmission of the assistance information to the

eNB 104 may be repeated or re-transmitted until a response is received from the eNB.

Timer/counter circuit 210 may be configured to impose a minimum time period or

delay between consecutive re-transmissions of the assistance message. This minimum

time period between re-transmissions may be set to a threshold value to reduce

signaling overhead and increase bandwidth efficiency between the UE 102 and the

eNB 104. In some embodiments, separate timers may be used for re-transmission of

the PPI and re-transmission of the MSI. The timer/counter circuit 210 may further be

configured to limit the total number of such re-transmissions since the eNB may

choose not to respond to the assistance information. The timer delay threshold and

maximum re-transmission threshold values may be set by the eNB and provided to the

UE. In some embodiments, these values may be defined as an integer value common

to each cell, an integer value defined for each RRC connection or an integer value

defined for each assistance information trigger event (e.g., a UE transition out of an

idle state or a change in UE power preference settings).

Figure 3 illustrates a message structure 300 associated with one exemplary

embodiment consistent with the present disclosure. A MAC layer CE signal may

comprise a MAC CE header and an optional payload. An existing MAC CE header

format 302 is shown which includes a logic channel identifier (LCID) in bits 3-7. Bits

0 and 1 are reserved and bit 2 is an extension bit used to indicate the presence of an

extended length header (using additional octets). LCIDs in the range from 0101 1 to

11000, inclusive, are reserved, so one or more of these values may be employed in a

new MAC CE header format to indicate that the MAC CE signal is used to convey

assistance information (AI). For example, an LCID value of 101 11 may indicate that

the new MAC CE header 304 includes an MSI in bit 0. As another example, an LCID

value of 11000 may indicate that the new MAC CE header 306 includes a PPI in bit 0.

As a further example, another selected LCID value from the reserved range may

indicate that the new MAC CE header 308 includes both an MSI in bit 0 and a PPI in



bit 1. As yet a further example, another selected LCID value from the reserved range

may indicate that the new MAC CE header 310 is accompanied by a single octet

payload 312, 314 or 316. The payloads may include an MSI bit, a PPI bit or both. In

some embodiments, the payload may allow the PPI and/or MSI to be represented by 2

or more bits (not shown) to provide additional levels within their respective range of

values.

Figure 4 illustrates a message flow diagram 400 of an exemplary embodiment

consistent with the present disclosure. The message flow diagram 400 provides an

example of UE assistance information handling between UE 102 and eNB 104

through RRC message exchanges. The RRC message formats will be described in

greater detail below. An initial connection 402 is established between the UE and

eNB by sending an RRCConnectionRequest (or

RCConnectionReestablishmentRequest) from the UE 102. The eNB then responds

with an RRCConnectionSetup (or RRCConnectionReestablishment) message and the

UE acknowledges setup completion with an RRCConnectionSetupComplete (or

RRCConnectionReestablishmentComplete) message. At some later point in time, a

UE assistance transmission is triggered 404. This may result, for example, from a UE

transition out of an idle state to a connected state or by a change in UE power

preference settings. The UE assistance information, in the form of an RRC message

406, is sent to the eNB. The eNB may respond with an

RRCConnectionReconfiguration message that provides updated DRX configuration

setting to the UE and the UE may acknowledge with an

RRCConnectionReconfigurationComplete message.

Figures 5 through 9 illustrate data structures and/or message fields that may

comply with, or otherwise be compatible with, the 3GPP LTE and/or LTE-A based

wireless network standard, including current, previous and future versions of that

standard.

Figure 5 illustrates a data structure 500 associated with one exemplary

embodiment consistent with the present disclosure. The UE 102 may send the

assistance information to the eNB 104 as an inclusion in any one of a number of

different types of RRC messages which are transmitted on a UL-DCCH channel

which conforms to the UL-DCCH message type 510. In some embodiments, the

available existing RRC message types comprise

RRCConnectionReestablishmentComplete 520, RRCConnectionSetupComplete 530



and UEInformationResponse-r9 540. In some embodiments, a new RRC message

type, UEAssistancelnfoTransfer-rl 1 550, may be provided. The

UEAssistancelnfoTransfer-rl 1 550 message may be provided as an additional choice

information element, for example c2 560, in the UL-DCCH message structure.

Figure 6 illustrates a data structure 600 associated with another exemplary

embodiment consistent with the present disclosure. The new

UEAssistancelnfoTransfer-rl 1 550 message type is shown to include a UE-

Assistancelnfo-rl 1 information element 610 which in turn comprises a power-

Preference-Indication information element 620 and a mobility-State-Indication

information element 630. The UEAssistancelnfoTransfer-rl 1 550 message may use

signaling radio bearer 1 and Radio Link Control (RLC) Acknowledge Mode (AM)

mode over logical channel DCCH.

Figure 7 illustrates a data structure 700 associated with another exemplary

embodiment consistent with the present disclosure. The UEInformationResponse-r9

540 message type is shown to be modified to include the new

UEInformationResponse-vllxx-IEs information element 710 which in turn includes

the previously described UE-Assistancelnfo-rl 1 information element 610.

Figure 8 illustrates a data structure 800 associated with another exemplary

embodiment consistent with the present disclosure. The

RRCConnectionReestablishmentComplete 520 message type is shown to be modified

to include the new RRCConnectionReestablishmentComplete-vllxx-IEs information

element 810 which in turn includes the previously described UE-Assistancelnfo-rl 1

information element 610. This may provide a more efficient signaling mechanism for

transmitting assistance information from the UE 102 to the eNB 104.

Figure 9 illustrates a data structure 900 associated with another exemplary

embodiment consistent with the present disclosure. The

RRCConnectionSetupComplete 530 message type is shown to be modified to include

the new RRCConnectionSetupComplete-vllxx-IEs information element 910 which in

turn includes the previously described UE-Assistancelnfo-rl 1 information element

610. This may provide a more efficient signaling mechanism for transmitting

assistance information from the UE 102 to the eNB 104.

Figure 10 illustrates a flowchart of operations 1000 of an exemplary

embodiment consistent with the present disclosure. At operation 1010, a power

preference is determined for a UE. At operation 1020, a mobility state is determined



for the UE. The mobility state represents a handover rate associated with a UE

connected state and a cell-reselection rate associate with a UE idle state. At operation

1030, a UE assistance information message is generated. The message includes the

power preference and the mobility state. At operation 1040, the UE assistance

information message is transmitted to an eNB of a wireless network associated with

the UE. The message may be transmitted as a MAC CE signal on a UL-SCH channel

or as an RRC message on a UL-DCCH channel.

Figure 11 illustrates a platform configuration 1100 of one exemplary

embodiment consistent with the present disclosure. The platform 1110 may be a

mobile communication device, such as, for example, a UE device (smartphone), a

tablet, a laptop computing device or any other device configured to transmit or

receive wireless signals. In some embodiments, platform 1110 may comprise a

processor 1120, memory 1130, an input/output (I/O) system 1140, a display/keyboard

or other type of user interface (UI) 1170 such as, for example, a touchscreen.

Platform 1110 may further comprise a baseband processing module 1150 and an RF

processing module 1160 as well as one or more antennas 1180 which may form part

of a Multiple Input Multiple Output (MIMO) antenna system. Any number of

platforms 1100 may transmit or receive signals through RF module 1160 and antennas

1180 over a wireless network which may be an LTE or LTE-A wireless network.

Embodiments of the methods described herein may be implemented in a

system that includes one or more storage mediums having stored thereon, individually

or in combination, instructions that when executed by one or more processors perform

the methods. Here, the processor may include, for example, a system CPU (e.g., core

processor) and/or programmable circuitry. Thus, it is intended that operations

according to the methods described herein may be distributed across a plurality of

physical devices, such as processing structures at several different physical locations.

Also, it is intended that the method operations may be performed individually or in a

subcombination, as would be understood by one skilled in the art. Thus, not all of the

operations of each of the flow charts need to be performed, and the present disclosure

expressly intends that all subcombinations of such operations are enabled as would be

understood by one of ordinary skill in the art.

The storage medium may include any type of tangible medium, for example,

any type of disk including floppy disks, optical disks, compact disk read-only

memories (CD-ROMs), compact disk rewritables (CD-RWs), digital versatile disks



(DVDs) and magneto-optical disks, semiconductor devices such as read-only

memories (ROMs), random access memories (RAMs) such as dynamic and static

RAMs, erasable programmable read-only memories (EPROMs), electrically erasable

programmable read-only memories (EEPROMs), flash memories, magnetic or optical

cards, or any type of media suitable for storing electronic instructions.

"Circuitry", as used in any embodiment herein, may comprise, for example,

singly or in any combination, hardwired circuitry, programmable circuitry, state

machine circuitry, and/or firmware that stores instructions executed by programmable

circuitry. An app may be embodied as code or instructions which may be executed on

programmable circuitry such as a host processor or other programmable circuitry. A

module, as used in any embodiment herein, may be embodied as circuitry. The

circuitry may be embodied as an integrated circuit, such as an integrated circuit chip.

Thus, the present disclosure provides apparatus and methods for improved

signaling of User Equipment (UE) assistance information in a wireless network.

According to one aspect there is provided a UE. The UE may include a

processing circuit configured to generate an assistance information message including

a PPI and an MSI, the PPI and the MSI associated with the UE. The UE of this

example may also include a signal generation module configured to generate a MAC

layer CE signal, the MAC CE signal including the assistance information message.

The UE of this example may further include a transmitter circuit configured to

transmit the MAC CE signal to an eNB of a wireless network associated with the UE,

the MAC CE signal transmitted on a UL-SCH.

Another example UE includes the forgoing components and further includes a

receiver circuit configured to receive an RRCConnectionReconfiguration message

from the eNB in response to the MAC CE signal transmission, the

RRCConnectionReconfiguration message including DRX configuration parameters.

Another example UE includes the forgoing components and further includes a

timer circuit configured to delay transmission of the MAC CE signal such that the

time period between consecutive transmissions of the MAC CE signal exceeds a

minimum elapsed time threshold.

Another example UE includes the forgoing components and further includes a

counter circuit configured to limit the number of consecutive transmissions of the

MAC CE signal to a maximum threshold value, the counter circuit reset in response to



receiving a reply from the eNB, the reply in response to the transmitted MAC CE

signal.

Another example UE includes the forgoing components and the PPI represents

a UE power preference state, the state being a lower power configuration state or a

lower latency configuration state.

Another example UE includes the forgoing components and the PPI represents

a UE power preference state change, the state change between a lower power

configuration state and a lower latency configuration state.

Another example UE includes the forgoing components and the MSI

represents a handover rate associated with a UE connected state and a cell-reselection

rate associated with a UE idle state.

Another example UE includes the forgoing components and further includes

memory coupled to the processing circuit, an I/O system coupled to the processing

circuit, and a touchscreen display coupled to the I/O system.

According to another aspect there is provided a UE. The UE may include a

processing circuit configured to generate a UE assistance information element

including a PPI and an MSI, the PPI and the MSI associated with the UE. The UE of

this example may also include a signal generation module configured to generate an

RRC message, the RRC message including the UE assistance information element.

The UE of this example may further include a transmitter circuit configured to

transmit the RRC message to an eNB of a wireless network associated with the UE,

the RRC message transmitted on a UL-DCCH.

Another example UE includes the forgoing components and further includes a

receiver circuit configured to receive an RRCConnectionReconfiguration message

from the eNB in response to the RRC message transmission, the

RRCConnectionReconfiguration message including DRX configuration parameters.

Another example UE includes the forgoing components and the RRC message

is an rrcConnectionReestablishmentComplete message, an

rrcConnectionSetupComplete message and/or a ueInformationResponse-r9 message.

Another example UE includes the forgoing components and the RRC message

is a UEAssistancelnfoTransfer-rl 1 message.

Another example UE includes the forgoing components and further includes a

timer circuit configured to delay transmission of the RRC message such that the time



period between consecutive transmissions of the RRC message exceeds a minimum

elapsed time threshold.

Another example UE includes the forgoing components and further includes a

counter circuit configured to limit the number of consecutive transmissions of the

RRC message to a maximum threshold value, the counter circuit reset in response to

receiving a reply from the eNB, the reply in response to the transmitted RRC

message.

Another example UE includes the forgoing components and the PPI represents

a UE power preference state, the state being a lower power configuration state or a

lower latency configuration state.

Another example UE includes the forgoing components and the PPI represents

a UE power preference state change, the state change between a lower power

configuration state and a lower latency configuration state.

Another example UE includes the forgoing components and the MSI

represents a handover rate associated with a UE connected state and a cell-reselection

rate associated with a UE idle state.

Another example UE includes the forgoing components and further includes

memory coupled to the processing circuit, an I/O system coupled to the processing

circuit, and a touchscreen display coupled to the I/O system.

According to another aspect there is provided a method. The method may

include determining a power preference for a UE. The method of this example may

also include determining a mobility state for the UE, the mobility state representing a

handover rate associated with a UE connected state and a cell-reselection rate

associated with a UE idle state. The method of this example may further include

generating a UE assistance information message, the message including the power

preference and the mobility state. The method of this example may further include

transmitting the UE assistance information message to an eNB of a wireless network

associated with the UE.

Another example method includes the forgoing operations and further includes

transmitting the UE assistance information message as a MAC layer CE signal on a

UL-SCH.

Another example method includes the forgoing operations and further includes

transmitting the UE assistance information message as an RRC message on a UL-

DCCH.



Another example method includes the forgoing operations and the RRC

message is an rrcConnectionReestablishmentComplete message, an

rrcConnectionSetupComplete message, a ueInformationResponse-r9 message, and/or

a UEAssistancelnfoTransfer-rl 1 message.

Another example method includes the forgoing operations and further includes

receiving an RRCConnectionReconfiguration message from the eNB in response to

the UE assistance information message transmission, the

RRCConnectionReconfiguration message including DRX configuration parameters.

Another example method includes the forgoing operations and the power

preference is a lower power configuration state or a lower latency configuration state.

The terms and expressions which have been employed herein are used as

terms of description and not of limitation, and there is no intention, in the use of such

terms and expressions, of excluding any equivalents of the features shown and

described (or portions thereof), and it is recognized that various modifications are

possible within the scope of the claims. Accordingly, the claims are intended to cover

all such equivalents. Various features, aspects, and embodiments have been described

herein. The features, aspects, and embodiments are susceptible to combination with

one another as well as to variation and modification, as will be understood by those

having skill in the art. The present disclosure should, therefore, be considered to

encompass such combinations, variations, and modifications.



CLAIMS

What is claimed is:

1. User Equipment (UE) comprising:

a processing circuit configured to generate an assistance information message

comprising a power preference indicator (PPI) and mobility state information (MSI),

said PPI and said MSI associated with said UE;

a signal generation module configured to generate a Medium Access Control

(MAC) layer Control Element (CE) signal, said MAC CE signal comprising said

assistance information message; and

a transmitter circuit configured to transmit said MAC CE signal to an evolved

Node B (eNB) of a wireless network associated with said UE, said MAC CE signal

transmitted on an uplink shared channel (UL-SCH).

2. The UE of claim 1, further comprising a receiver circuit configured to receive

an RRCConnectionReconfiguration message from said eNB in response to said MAC

CE signal transmission, said RRCConnectionReconfiguration message comprising

discontinuous reception (DRX) configuration parameters.

3. The UE of claim 1 or 2, further comprising a timer circuit configured to delay

transmission of said MAC CE signal such that the time period between consecutive

transmissions of said MAC CE signal exceeds a minimum elapsed time threshold.

4. The UE of claim 1 or 2, further comprising a counter circuit configured to

limit the number of consecutive transmissions of said MAC CE signal to a maximum

threshold value, said counter circuit reset in response to receiving a reply from said

eNB, said reply in response to said transmitted MAC CE signal.

5. The UE of any of claims 1 through 4, wherein said PPI represents a UE power

preference state and said state is a lower power configuration state or a lower latency

configuration state.



6. The UE of any of claims 1 through 4, wherein said PPI represents a UE power

preference state change, said state change between a lower power configuration state

and a lower latency configuration state.

7. The UE of any of claims 1 through 4, wherein said MSI represents a handover

rate associated with a UE connected state and a cell-reselection rate associated with a

UE idle state.

8. The UE of any of claims 1 through 7, further comprising memory coupled to

said processing circuit, an input/output (I/O) system coupled to said processing

circuit, and a touchscreen display coupled to said I O system.

9. User Equipment (UE) comprising:

a processing circuit configured to generate a UE assistance information

element comprising a power preference indicator (PPI) and mobility state information

(MSI), said PPI and said MSI associated with said UE;

a signal generation module configured to generate a Radio Resource Control

(RRC) message, said RRC message comprising said UE assistance information

element; and

a transmitter circuit configured to transmit said RRC message to an evolved

Node B (eNB) of a wireless network associated with said UE, said RRC message

transmitted on an uplink dedicated control channel (UL-DCCH).

10. The UE of claim 9, further comprising a receiver circuit configured to receive

an RRCConnectionReconfiguration message from said eNB in response to said RRC

message transmission, said RRCConnectionReconfiguration message comprising

discontinuous reception (DRX) configuration parameters.

11. The UE of claim 9 or 10, wherein said RRC message is an

rrcConnectionReestablishmentComplete message, an rrcConnectionSetupComplete

message and/or a ueInformationResponse-r9 message.

12. The UE of claim 9 or 10, wherein said RRC message is a

UEAssistancelnfoTransfer-rl 1 message.



13. The UE of claim 9 or 10, further comprising a timer circuit configured to delay

transmission of said RRC message such that the time period between consecutive

transmissions of said RRC message exceeds a minimum elapsed time threshold.

14. The UE of claim 9 or 10, further comprising a counter circuit configured to

limit the number of consecutive transmissions of said RRC message to a maximum

threshold value, said counter circuit reset in response to receiving a reply from said

eNB, said reply in response to said transmitted RRC message.

15. The UE of claim 9 or 10, wherein said PPI represents a UE power preference

state and said state is a lower power configuration state or a lower latency

configuration state.

16. The UE of claim 9 or 10, wherein said PPI represents a UE power preference

state change, said state change between a lower power configuration state and a lower

latency configuration state.

17. The UE of claim 9 or 10, wherein said MSI represents a handover rate

associated with a UE connected state and a cell-reselection rate associated with a UE

idle state.

18. The UE any of claims 9 through 17, further comprising memory coupled to

said processing circuit, an input/output (I/O) system coupled to said processing

circuit, and a touchscreen display coupled to said I O system.

19. A method comprising:

determining a power preference for a User Equipment (UE);

determining a mobility state for said UE, said mobility state representing a

handover rate associated with a UE connected state and a cell-reselection rate

associated with a UE idle state;

generating a UE assistance information message, said message comprising

said power preference and said mobility state; and



transmitting said UE assistance information message to an evolved Node B

(eNB) of a wireless network associated with said UE.

20. The method of claim 19, further comprising transmitting said UE assistance

information message as a Medium Access Control (MAC) layer Control Element

(CE) signal on an uplink shared channel (UL-SCH).

21. The method of claim 19, further comprising transmitting said UE assistance

information message as a Radio Resource Control (RRC) message on an uplink

dedicated control channel (UL-DCCH).

22. The method of claim 19 or 21, wherein said RRC message is an

rrcConnectionReestablishmentComplete message, an rrcConnectionSetupComplete

message, a ueInformationResponse-r9 message, and/or a UEAssistancelnfoTransfer-

rll message.

23. The method of any of claims 19 through 22, further comprising receiving an

RRCConnectionReconfiguration message from said eNB in response to said UE

assistance information message transmission, said RRCConnectionReconfiguration

message comprising discontinuous reception (DRX) configuration parameters.

24. The method of any of claims 19 through 23, wherein said power preference is

a lower power configuration state or a lower latency configuration state.

























A. CLASSIFICATION OF SUBJECT MATTER

H04B 7/26(2006.01)i, H04W 80/02(2009.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
H04B 7/26; H04W 72/12; H04W 52/16; H04L 1/18; H04W 80/02

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS(KIPO internal) & Keywords:assistance information message, Power Preference Indicator (PPI), Mobility State Infor-mation
(MSI), Medium Access Control (MAC) layer Control Element (CE), UpLink Shared channel (UL-SCH)

DOCUMENTS CONSIDERED TO BE RELEVANT

Category' Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

CHINA UNICOM, Di scuss i on on UE ass i s t ant informat i on , R2-122437 , 3GPP 19
TSG-RAN WG2 Meet ing #78 , Prague , Czech , 21-25 May 2012

<ht t : //www .3gpp . org/ f t p/ sg_r an/f G2_RL2/TSGR2_78/Docs></ht t p :>
See page 1 , l ines 25-26 ; page 2 , l ines 25-26 ; page 3 , l ines 8-9 ; and t abl e 1 .

1-2 , 9-12 , 15-17
,20-22

3-4 , 13-14

WO 2012-021879 A2 ( INTERDIGITAL PATENT HOLDINGS , INC. ) 16 February 2012 1-2 , 9-12 , 15-17
See paragraphs 66 , 80 , 102 , 133 , 262 ; and f igure 3 . ,20-22

CHINA UNICOM, " Cons iderat on on DRX Conf igurat i on for Background Traf f i c , 1-4 , 9-17 , 19-22

R2-121429 , 3GPP TSG-RAN WG2 Meet ing #77bi s , Jej u , South Korea ,
26-30 March 2012

<ht t p : //www .3gpp . org/ f t p/ sg_r an/f G2_RL2/TSGR2_77b i s/Docs></ht t p :>
See page 1 , ines 4-5 ; page 1 , ines 10-12 ; and page 1 , ines 20-34 .

KR 10-2012-0018041 A (PANTECH CO. , LTD . ) 29 February 2012 1-4 , 9-17 , 19-22

See paragraphs 36 , 72 , 119 , 121 , 144, 149 , 176 ; and f igure 14 .

KR 10-2010-0044715 A ( INNOVATIVE SONIC LIMITED) 30 Apr i 2010 1-4 , 9-17 , 19-22

See paragraphs 27-28, 35 ; and f igure 1 .

I IFurther documents are listed in the continuation of Box C. See patent family annex.

Special categories of cited documents: "T" later document published after the international filing date or priority
document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

12 September 2013 (12.09.2013) 13 September 2013 (13.09.2013)

Name and mailing address of the ISA/KR Authorized officer ,«.

Korean Intellectual Property Office
1 Cheongsa-ro, Seo-gu, Daejeon Metropolitan City, KANG Hee Gok rt
302-70 1, Republic of Korea

Facsimile No. +82-42-472-7140 Telephone No. +82-42-481-8264

Form PCT/ISA/210 (second sheet) (July 2009)



Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

□ Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

Claims Nos.: 5-8,18,23-24
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

I IAs all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

I IAs all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

I IAs only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I INo required additional search fees were timely paid by the applicant. Consequently, this international search report
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest | | The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

I IThe additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I INo protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



Information on patent family members PCT/US2013/043261

Patent document Publication Patent family Publication
cited in search report date member(s) date

2012-021879 A2 16/02/2012 CA 2808274 Al 16/02/2012
CN 103069911 A 24/04/2013
EP 2604085 A2 19/06/2013
SG 187831 Al 28/03/2013
US 2012-207040 Al 16/08/2012

o 2012-021879 A3 02/08/2012

10-2012-0018041 A 29/02/2012 us 2013-0148619 Al 13/06/2013
o 2012-023812 A2 23/02/2012

wo 2012-023812 A3 31/05/2012

10-2010-0044715 A 30/04/2010 CN 101730252 A 09/06/2010
CN 101730252 B 10/04/2013
JP 2010-103991 A 06/05/2010
us 2010-0098010 Al 22/04/2010
us 8411626 B2 02/04/2013

Form PCT/ISA/210 (patent family annex) (July 2009)


	abstract
	description
	claims
	drawings
	wo-search-report

