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(57) Abstract: Techniques for handover into elMTA enabled cells are disclosed. In an aspect, a target cell reconfigures RRC con
nection with a UE after completed handover to enable elMTA and/or CoMP for the UE. In another aspect, a target cell includes
elMTA configuration information in a handover command to a UE. In another aspect, the target cell may estimate a virtual cell iden -
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handover is complete and the correct elMTA configuration information confirmed by measurement or else corrected by RRC con
nection reconfiguration. In other aspects, the target cell may determine the correct virtual cell identity before handover, either by
measuring SRS of the UE, or by receiving information in a handover request indicating results of CSI-RS measurement, by the UE,
of virtual cells of the target cell.



HANDOVER INTO DYNAMIC TDD UL/DL CONFIGURATION ENABLED CELLS

AND/OR COMP CELLS

BACKGROUND

Field

[0001] Aspects of the present disclosure relate generally to wireless communication systems, and

more particularly, to handover into dynamic TDD UL/DL configuration enabled cells and/or

CoMP cells.

Background

[0002] Wireless communication networks are widely deployed to provide various communication

services such as voice, video, packet data, messaging, broadcast, etc. These wireless

networks may be multiple-access networks capable of supporting multiple users by sharing

the available network resources. Examples of such multiple-access networks include Code

Division Multiple Access (CDMA) networks, Time Division Multiple Access (TDMA)

networks, Frequency Division Multiple Access (FDMA) networks, Orthogonal FDMA

(OFDMA) networks, and Single-Carrier FDMA (SC-FDMA) networks.

[0003] A wireless communication network may include a number of eNodeBs that can support

communication for a number of user equipments (UEs). A UE may communicate with an

eNodeB via the downlink and uplink. The downlink (or forward link) refers to the

communication link from the eNodeB to the UE, and the uplink (or reverse link) refers to the

communication link from the UE to the eNodeB.

[0004] Enhanced interference management and traffic adaption (elMTA) is a technology presently

under development for wireless communications systems. One goal of elMTA is to enable

dynamic time division duplex (TDD) uplink/downlink (UL/DL) configuration change for

traffic adaption. Another goal of elMTA is to provide interference mitigation with TDD

UL/DL reconfiguration.

[0005] TDD configuration information is typically supplied in system information block 1 (SIB1).

This TDD configuration information may be used by legacy and idle UEs. This TDD

configuration information may also be used by all UEs as a reference configuration for

Hybrid Automatic Repeat Requests (HARQ) timeline of UL transmission.

[0006] In elMTA, new TDD configuration information may be sent to a UE by explicit Layer 1 (LI)

signaling addressed by a group common radio network temporary identifier (RNTI). The LI

signaling to a UE of the new TDD configuration information can change the TDD

configuration as often as once every radio frame.



[0007] Part of the TDD configuration information may be DL reference configuration information.

UEs may use the DL reference configuration to determine the HA Q timeline of DL

transmission. This DL reference configuration information may also be changed by the LI

signaling as often as once every radio frame.

SUMMARY

[0008] Techniques for handover into dynamic TDD UL/DL configuration enabled cells and/or

CoMP cells are described herein.

[0009] In an aspect, a method for wireless communications includes generating enhanced

interference mitigation and traffic adaptation (elMTA) configuration information, by a target

cell, for a user equipment (UE) to receive new TDD configuration information from the

target cell by Layer 1 signaling. The method additionally includes generating, by the target

cell, a handover command to perform a handover of the UE to the target cell, wherein the

handover command contains Time Division Duplex (TDD) configuration information and the

elMTA configuration information. The method also includes transmitting, by the target cell,

the handover command. The method further includes transmitting, by the target cell, the new

TDD configuration information to the UE by Layer 1 signaling after the handover is complete.

[0010] In another aspect, a method for wireless communications includes receiving, by a user

equipment (UE), a handover command to perform a handover of the UE to a target cell,

wherein the handover command contains Time Division Duplex (TDD) configuration

information and enhanced interference mitigation and traffic adaptation (elMTA)

configuration information for the UE to receive new TDD configuration information from the

target cell by Layer 1 signaling. The method additionally includes employing, by the UE, the

TDD configuration information to determine a Physical Random Access Channel (PRACH)

resource to be used by the UE during the handover. The method also includes employing, by

the UE, the elMTA configuration information to receive the new TDD configuration

information from the target cell by the Layer 1 signaling after the handover is complete.

[0011] In another aspect, a method for wireless communications includes determining, by a source

cell, to transmit, to a target cell, a handover request to perform a handover of a user

equipment (UE) to the target cell. The method additionally includes transmitting, by the

source cell, a request, to the UE, for the UE to measure one or more Channel State

Information - Reference Signal (CSI-RS) of one or more virtual cells of the target cell. The



method also includes receiving, by the source cell, a CSI- S measurement report from the

UE.

[0012] In another aspect, a method for wireless communications includes receiving, by a user

equipment (UE), a request, from a source cell, for the UE to measure one or more Channel

State Information - Reference Signal (CSI-RS) of one or more virtual cells of a target cell.

The method additionally includes measuring, by the UE, CSI-RS of the one or more virtual

cells of the target cell in response to the request.

[0013] In another aspect, a method for wireless communications includes performing a handover, by

a target cell, of a user equipment (UE) to the target cell. The method additionally includes

performing, by the target cell, radio resource control (RRC) connection reconfiguration after

the handover is complete, thereby enabling at least one of enhanced interference mitigation

and traffic adaptation (elMTA) or coordinated multipoint (CoMP) for the UE.

[0014] In another aspect, a method for wireless communications includes performing a handover, by

a user equipment (UE), of the UE to a target cell. The method additionally includes

responding, by the UE, to radio resource configuration (RRC) connection reconfiguration, by

the target cell, after the handover is complete, wherein the RRC connection reconfiguration

enables at least one of enhanced interference mitigation and traffic adaptation (elMTA) or

coordinated multipoint (CoMP) for the UE.

[0015] In another aspect, an apparatus for wireless communications includes means for generating

enhanced interference mitigation and traffic adaptation (elMTA) configuration information,

by a target cell, for a user equipment (UE) to receive new TDD configuration information

from the target cell by Layer 1 signaling. The apparatus additionally includes means for

generating, by the target cell, a handover command to perform a handover of the UE to the

target cell, wherein the handover command contains Time Division Duplex (TDD)

configuration information and the elMTA configuration information. The apparatus also

includes means for transmitting, by the target cell, the handover command. The apparatus

further includes means for transmitting, by the target cell, the new TDD configuration

information to the UE by Layer 1 signaling after the handover is complete.

[0016] In another aspect, an apparatus for wireless communications includes means for receiving, by

a user equipment (UE), a handover command to perform a handover of the UE to a target cell,

wherein the handover command contains Time Division Duplex (TDD) configuration

information and enhanced interference mitigation and traffic adaptation (elMTA)

configuration information for the UE to receive new TDD configuration information from the

target cell by Layer 1 signaling. The apparatus additionally includes means for employing,



by the UE, the TDD configuration information to determine a Physical Random Access

Channel (PRACH) resource to be used by the UE during the handover. The apparatus also

includes means for employing, by the UE, the elMTA configuration information to receive

the new TDD configuration information from the target cell by the Layer 1 signaling after the

handover is complete.

[0017] In another aspect, an apparatus for wireless communications includes means for determining,

by a source cell, to transmit, to a target cell, a handover request to perform a handover of a

user equipment (UE) to the target cell. The apparatus additionally includes means for

transmitting, by the source cell, a request, to the UE, for the UE to measure one or more

Channel State Information - Reference Signal (CSI-RS) of one or more virtual cells of the

target cell. The apparatus also includes means for receiving, by the source cell, a CSI-RS

measurement report from the UE.

[0018] In another aspect, an apparatus for wireless communications includes means for receiving, by

a user equipment (UE), a request, from a source cell, for the UE to measure one or more

Channel State Information - Reference Signal (CSI-RS) of one or more virtual cells of a

target cell. The apparatus additionally includes means for measuring, by the UE, CSI-RS of

the one or more virtual cells of the target cell in response to the request.

[0019] In another aspect, an apparatus for wireless communications includes means for performing a

handover, by a target cell, of a user equipment (UE) to the target cell. The apparatus

additionally includes means for performing, by the target cell, radio resource control (RRC)

connection reconfiguration after the handover is complete, thereby enabling at least one of

enhanced interference mitigation and traffic adaptation (elMTA) or coordinated multipoint

(CoMP) for the UE.

[0020] In another aspect, an apparatus for wireless communications includes means for performing a

handover, by a user equipment (UE), of the UE to a target cell. The apparatus additionally

includes means for responding, by the UE, to radio resource configuration (RRC) connection

reconfiguration, by the target cell, after the handover is complete, wherein the RRC

connection reconfiguration enables at least one of enhanced interference mitigation and

traffic adaptation (elMTA) or coordinated multipoint (CoMP) for the UE.

[0021] In another aspect, a computer-readable medium has program code stored thereon. The

program code, when executed by a computer, causes the computer to generate enhanced

interference mitigation and traffic adaptation (elMTA) configuration information, by a target

cell, for a user equipment (UE) to receive new TDD configuration information from the

target cell by Layer 1 signaling. The program code, when executed by a computer,



additionally causes the computer to generate, by the target cell, a handover command to

perform a handover of the UE to the target cell, wherein the handover command contains

Time Division Duplex (TDD) configuration information and the elMTA configuration

information. The program code, when executed by a computer, also causes the computer to

transmit, by the target cell, the handover command. The program code, when executed by a

computer, further causes the computer to transmit, by the target cell, the new TDD

configuration information to the UE by Layer 1 signaling after the handover is complete.

[0022] In another aspect, a computer-readable medium has program code stored thereon. The

program code, when executed by a computer, causes the computer to receive, by a user

equipment (UE), a handover command to perform a handover of the UE to a target cell,

wherein the handover command contains Time Division Duplex (TDD) configuration

information and enhanced interference mitigation and traffic adaptation (elMTA)

configuration information for the UE to receive new TDD configuration information from the

target cell by Layer 1 signaling. The program code, when executed by a computer,

additionally causes the computer to employ, by the UE, the TDD configuration information

to determine a Physical Random Access Channel (PRACH) resource to be used by the UE

during the handover. The program code, when executed by a computer, also causes the

computer to employ, by the UE, the elMTA configuration information to receive the new

TDD configuration information from the target cell by the Layer 1 signaling after the

handover is complete.

[0023] In another aspect, a computer-readable medium has program code stored thereon. The

program code, when executed by a computer, causes the computer to determine, by a source

cell, to transmit, to a target cell, a handover request to perform a handover of a user

equipment (UE) to the target cell. The program code, when executed by a computer,

additionally causes the computer to transmit, by the source cell, a request, to the UE, for the

UE to measure one or more Channel State Information - Reference Signal (CSI-RS) of one

or more virtual cells of the target cell. The program code, when executed by a computer, also

causes the computer to receive, by the source cell, a CSI-RS measurement report from the UE.

[0024] In another aspect, a computer-readable medium has program code stored thereon. The

program code, when executed by a computer, causes the computer to receive, by a user

equipment (UE), a request, from a source cell, for the UE to measure one or more Channel

State Information - Reference Signal (CSI-RS) of one or more virtual cells of a target cell.

The program code, when executed by a computer, additionally causes the computer to



measure, by the UE, CSI- S of the one or more virtual cells of the target cell in response to

the requestA

[0025] In another aspect, a computer-readable medium has program code stored thereon. The

program code, when executed by a computer, causes the computer to perform a handover, by

a target cell, of a user equipment (UE) to the target cell. The program code, when executed

by a computer, additionally causes the computer to perform, by the target cell, radio resource

control (RRC) connection reconfiguration after the handover is complete, thereby enabling at

least one of enhanced interference mitigation and traffic adaptation (elMTA) or coordinated

multipoint (CoMP) for the UE.

[0026] In another aspect, a computer-readable medium has program code stored thereon. The

program code, when executed by a computer, causes the computer to perform a handover, by

a user equipment (UE), of the UE to a target cell. The program code, when executed by a

computer, additionally causes the computer to respond, by the UE, to radio resource

configuration (RRC) connection reconfiguration, by the target cell, after the handover is

complete, wherein the RRC connection reconfiguration enables at least one of enhanced

interference mitigation and traffic adaptation (elMTA) or coordinated multipoint (CoMP) for

the UE.

[0027] In another aspect, an apparatus configured for wireless communication includes at least one

processor and a memory coupled to the at least one processor. The at least one processor is

configured to generate enhanced interference mitigation and traffic adaptation (elMTA)

configuration information, by a target cell, for a user equipment (UE) to receive new TDD

configuration information from the target cell by Layer 1 signaling. The at least one

processor is configured to generate, by the target cell, a handover command to perform a

handover of the UE to the target cell, wherein the handover command contains Time Division

Duplex (TDD) configuration information and the elMTA configuration information. The at

least one processor is also configured to transmit, by the target cell, the handover command.

The at least one processor is further configured to transmit, by the target cell, the new TDD

configuration information to the UE by Layer 1 signaling after the handover is complete.

[0028] In another aspect, an apparatus configured for wireless communication includes at least one

processor and a memory coupled to the at least one processor. The at least one processor is

configured to receive, by a user equipment (UE), a handover command to perform a handover

of the UE to a target cell, wherein the handover command contains Time Division Duplex

(TDD) configuration information and enhanced interference mitigation and traffic adaptation

(elMTA) configuration information for the UE to receive new TDD configuration



information from the target cell by Layer 1 signaling. The at least one processor is

additionally configured to employ, by the UE, the TDD configuration information to

determine a Physical Random Access Channel (PRACH) resource to be used by the UE

during the handover. The at least one processor is further configured to employ, by the UE,

the elMTA configuration information to receive the new TDD configuration information

from the target cell by the Layer 1 signaling after the handover is complete.

[0029] In another aspect, an apparatus configured for wireless communication includes at least one

processor and a memory coupled to the at least one processor. The at least one processor is

configured to determine, by a source cell, to transmit, to a target cell, a handover request to

perform a handover of a user equipment (UE) to the target cell. The at least one processor is

additionally configured to transmit, by the source cell, a request, to the UE, for the UE to

measure one or more Channel State Information - Reference Signal (CSI-RS) of one or more

virtual cells of the target cell. The at least one processor is also configured to receive, by the

source cell, a CSI-RS measurement report from the UE.

[0030] In another aspect, an apparatus configured for wireless communication includes at least one

processor and a memory coupled to the at least one processor. The at least one processor is

configured to receive, by a user equipment (UE), a request, from a source cell, for the UE to

measure one or more Channel State Information - Reference Signal (CSI-RS) of one or more

virtual cells of a target cell. The at least one processor is additionally configured to measure,

by the UE, CSI-RS of the one or more virtual cells of the target cell in response to the request.

[0031] In another aspect, an apparatus configured for wireless communication includes at least one

processor and a memory coupled to the at least one processor. The at least one processor is

configured to perform a handover, by a target cell, of a user equipment (UE) to the target cell.

The at least one processor is additionally configured to perform, by the target cell, radio

resource control (RRC) connection reconfiguration after the handover is complete, thereby

enabling at least one of enhanced interference mitigation and traffic adaptation (elMTA) or

coordinated multipoint (CoMP) for the UE.

[0032] In another aspect, an apparatus configured for wireless communication includes at least one

processor and a memory coupled to the at least one processor. The at least one processor is

configured to perform a handover, by a user equipment (UE), of the UE to a target cell. The

at least one processor is additionally configured to respond, by the UE, to radio resource

configuration (RRC) connection reconfiguration, by the target cell, after the handover is

complete, wherein the RRC connection reconfiguration enables at least one of enhanced



interference mitigation and traffic adaptation (elMTA) or coordinated multipoint (CoMP) for

the UE.

[0033] Various aspects and features of the disclosure are described in further detail below.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] FIG. 1 is a block diagram illustrating an example of a telecommunications system;

[0035] FIG. 2 is a block diagram illustrating an example of a down link frame structure in a

telecommunications system;

[0036] FIG. 3 is a block diagram illustrating a design of an eNodeB and a UE configured according

to one aspect of the present disclosure;

[0037] FIG. 4 is a timing diagram illustrating signaling during a handover procedure in a wireless

communications system according to an aspect of the present disclosure;

[0038] FIG. 5 is a timing diagram illustrating signaling during a handover procedure into an

enhanced interference management and traffic adaption (elMTA) enabled cell according to an

aspect of the present disclosure;

[0039] FIG. 6 is a block diagram illustrating a handover into a CoMP 4 scenario enabled virtual cell

according to an aspect of the present disclosure;

[0040] FIG. 7 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure;

[0041] FIG. 8 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure;

[0042] FIG. 9 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure;

[0043] FIG. 10 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure;

[0044] FIG. 11 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure;

[0045] FIG. 12 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure;

[0046] FIG. 13 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure;

[0047] FIG. 14 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure;



[0048] FIG. 15 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure;

[0049] FIG. 16 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure;

[0050] FIG. 17 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure; and

[0051] FIG. 18 is a block diagram illustrating example blocks of a wireless communication process

according to an aspect of the present disclosure.

DETAILED DESCRIPTION

[0052] 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

the 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.

[0053] The techniques described herein may be used for various wireless communication networks

such as CDMA, TDMA, FDMA, OFDMA, SC-FDMA and other networks. The terms

"network" and "system" are often used interchangeably. A CDMA network may implement

a radio technology such as Universal Terrestrial Radio Access (UTRA), cdma2000, etc.

UTRA includes Wideband CDMA (WCDMA) and other variants of CDMA. cdma2000

covers IS-2000, IS-95 and IS-856 standards. A TDMA network may implement a radio

technology such as Global System for Mobile Communications (GSM). An OFDMA

network may implement a radio technology such as Evolved UTRA (E-UTRA), Ultra Mobile

Broadband (UMB), IEEE 802.1 1 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-

OFDMA, etc. UTRA and E-UTRA are part of Universal Mobile Telecommunication System

(UMTS). 3GPP Long Term Evolution (LTE) and LTE-Advanced (LTE-A) are new releases

of UMTS that use E-UTRA. UTRA, E-UTRA, UMTS, LTE, LTE-A and GSM are described

in documents from an organization named "3rd Generation Partnership Project" (3GPP).

cdma2000 and UMB are described in documents from an organization named "3rd

Generation Partnership Project 2" (3GPP2). The techniques described herein may be used for

the wireless networks and radio technologies mentioned above as well as other wireless



networks and radio technologies. For clarity, certain aspects of the techniques are described

below for LTE, and LTE terminology is used in much of the description below.

[0054] FIG. 1 shows a wireless communication network 100, which may be an LTE network. The

wireless network 100 may include a number of evolved Node Bs (eNodeBs) 110 and other

network entities. An eNodeB may be a station that communicates with the UEs and may also

be referred to as a base station, an access point, etc. A Node B is another example of a

station that communicates with the UEs.

[0055] Each eNodeB 110 may provide communication coverage for a particular geographic area.

In 3GPP, the term "cell" can refer to a coverage area of an eNodeB and/or an eNodeB

subsystem serving this coverage area, depending on the context in which the term is used.

[0056] An eNodeB may provide communication coverage for a macro cell, a pico cell, a femto cell,

and/or other types of cell. A macro cell may cover a relatively large geographic area (e.g.,

several kilometers in radius) and may allow unrestricted access by UEs with service

subscription. A pico cell may cover a relatively small geographic area and may allow

unrestricted access by UEs with service subscription. A femto cell may cover a relatively

small geographic area (e.g., a home) and may allow restricted access by UEs having

association with the femto cell (e.g., UEs in a Closed Subscriber Group (CSG), UEs for users

in the home, etc.). An eNodeB for a macro cell may be referred to as a macro eNodeB. An

eNodeB for a pico cell may be referred to as a pico eNodeB. An eNodeB for a femto cell

may be referred to as a femto eNodeB or a home eNodeB. In the example shown in FIG. 1,

the eNodeBs 110a, 110b and 110c may be macro eNodeBs for the macro cells 102a, 102b

and 102c, respectively. The eNodeB 1 1Ox may be a pico eNodeB for a pico cell 102x

serving a UE 120x. The eNodeBs 1lOy and 1lOz may be femto eNodeBs for the femto cells

102y and 102z, respectively. An eNodeB may support one or multiple (e.g., three) cells.

[0057] The wireless network 100 may also include relay stations. A relay station is a station that

receives a transmission of data and/or other information from an upstream station (e.g., an

eNodeB or a UE) and sends a transmission of the data and/or other information to a

downstream station (e.g., a UE or an eNodeB). A relay station may also be a UE that relays

transmissions for other UEs. In the example shown in FIG. 1, a relay station 11Or may

communicate with the eNodeB 110a and a UE 120r in order to facilitate communication

between the eNodeB 110a and the UE 120r. A relay station may also be referred to as a relay

eNodeB, a relay, etc.

[0058] The wireless network 100 may be a heterogeneous network that includes eNodeBs of

different types, e.g., macro eNodeBs, pico eNodeBs, femto eNodeBs, relays, etc. These



different types of eNodeBs may have different transmit power levels, different coverage areas,

and different impact on interference in the wireless network 100. For example, macro

eNodeBs may have a high transmit power level (e.g., 20 Watts) whereas pico eNodeBs,

femto eNodeBs and relays may have a lower transmit power level (e.g., 1 Watt).

[0059] The wireless network 100 may support synchronous or asynchronous operation. For

synchronous operation, the eNodeBs may have similar frame timing, and transmissions from

different eNodeBs may be approximately aligned in time. For asynchronous operation, the

eNodeBs may have different frame timing, and transmissions from different eNodeBs may

not be aligned in time. The techniques described herein may be used for both synchronous

and asynchronous operation.

[0060] A network controller 130 may couple to a set of eNodeBs and provide coordination and

control for these eNodeBs. The network controller 130 may communicate with the eNodeBs

110 via a backhaul. The eNodeBs 110 may also communicate with one another, e.g., directly

or indirectly via wireless or wireline backhaul.

[0061] The UEs 120 may be dispersed throughout the wireless network 100, and each UE may be

stationary or mobile. A UE may also be referred to as a terminal, a mobile station, a

subscriber unit, a station, etc. A UE may be a cellular phone, a personal digital assistant

(PDA), a wireless modem, a wireless communication device, a smart phone, a handheld

device, a laptop computer, a tablet, a cordless phone, a wireless local loop (WLL) station, etc.

A UE may be able to communicate with macro eNodeBs, pico eNodeBs, femto eNodeBs,

relays, etc. In FIG. 1, a solid line with double arrows indicates desired transmissions between

a UE and a serving eNodeB, which is an eNodeB designated to serve the UE on the downlink

and/or uplink. A dashed line with double arrows indicates interfering transmissions between

a UE and an eNodeB.

[0062] LTE utilizes orthogonal frequency division multiplexing (OFDM) on the downlink and

single-carrier frequency division multiplexing (SC-FDM) on the uplink. OFDM and SC-

FDM partition the system bandwidth into multiple (K) orthogonal subcarriers, which are also

commonly referred to as tones, bins, etc. Each subcarrier may be modulated with data. In

general, modulation symbols are sent in the frequency domain with OFDM and in the time

domain with SC-FDM. The spacing between adjacent subcarriers may be fixed, and the total

number of subcarriers (K) may be dependent on the system bandwidth. For example, the

spacing of the subcarriers may be 15 kHz and the minimum resource allocation (called a

'resource block') may be 12 subcarriers (or 180 kHz). Consequently, the nominal FFT size

may be equal to 128, 256, 512, 1024 or 2048 for system bandwidth of 1.25, 2.5, 5, 10 or 20



megahertz (MHz), respectively. The system bandwidth may also be partitioned into

subbands. For example, a subband may cover 1.08 MHz (i.e., 6 resource blocks), and there

may be 1, 2, 4, 8 or 16 subbands for system bandwidth of 1.25, 2.5, 5, 10 or 20 MHz,

respectively.

[0063] FIG. 2 shows a down link frame structure used in LTE. The transmission timeline for the

downlink may be partitioned into units of radio frames. Each radio frame may have a

predetermined duration (e.g., 10 milliseconds (ms)) and may be partitioned into 10 subframes

with indices of 0 through 9 . Each subframe may include two slots. Each radio frame may

thus include 20 slots with indices of 0 through 19. Each slot may include L symbol periods,

e.g., 7 symbol periods for a normal cyclic prefix (as shown in FIG. 2) or 6 symbol periods for

an extended cyclic prefix. The 2L symbol periods in each subframe may be assigned indices

of 0 through 2L-1. The available time frequency resources may be partitioned into resource

blocks. Each resource block may cover N subcarriers (e.g., 12 subcarriers) in one slot.

[0064] In LTE, an eNodeB may send a primary synchronization signal (PSS) and a secondary

synchronization signal (SSS) for each cell in the eNodeB. The primary and secondary

synchronization signals may be sent in symbol periods 6 and 5, respectively, in each of

subframes 0 and 5 of each radio frame with the normal cyclic prefix, as shown in FIG. 2 . The

synchronization signals may be used by UEs for cell detection and acquisition. The eNodeB

may send a Physical Broadcast Channel (PBCH) in symbol periods 0 to 3 in slot 1 of

subframe 0 . The PBCH may carry certain system information.

[0065] The eNodeB may send a Physical Control Format Indicator Channel (PCFICH) in only a

portion of the first symbol period of each subframe, although depicted in the entire first

symbol period in FIG. 2 . The PCFICH may convey the number of symbol periods (M) used

for control channels, where M may be equal to 1, 2 or 3 and may change from subframe to

subframe. M may also be equal to 4 for a small system bandwidth, e.g., with less than 10

resource blocks. In the example shown in FIG. 2, M=3. The eNodeB may send a Physical

HA Q Indicator Channel (PHICH) and a Physical Downlink Control Channel (PDCCH) in

the first M symbol periods of each subframe (M=3 in FIG. 2). The PHICH may carry

information to support hybrid automatic retransmission (HARQ). The PDCCH may carry

information on uplink and downlink resource allocation for UEs and power control

information for uplink channels. Although not shown in the first symbol period in FIG. 2, it

is understood that the PDCCH and PHICH are also included in the first symbol period.

Similarly, the PHICH and PDCCH are also both in the second and third symbol periods,

although not .shown that way in FIG. 2 . The eNodeB may send a Physical Downlink Shared



Channel (PDSCH) in the remaining symbol periods of each subframe. The PDSCH may

carry data for UEs scheduled for data transmission on the downlink. The various signals and

channels in LTE are described in 3GPP TS 36.21 1, entitled "Evolved Universal Terrestrial

Radio Access (E-UTRA); Physical Channels and Modulation," which is publicly available.

[0066] The eNodeB may send the PSS, SSS and PBCH in the center 1.08 MHz of the system

bandwidth used by the eNodeB. The eNodeB may send the PCFICH and PHICH across the

entire system bandwidth in each symbol period in which these channels are sent. The

eNodeB may send the PDCCH to groups of UEs in certain portions of the system bandwidth.

The eNodeB may send the PDSCH to specific UEs in specific portions of the system

bandwidth. The eNodeB may send the PSS, SSS, PBCH, PCFICH and PHICH in a broadcast

manner to all UEs, may send the PDCCH in a unicast manner to specific UEs, and may also

send the PDSCH in a unicast manner to specific UEs.

[0067] A number of resource elements may be available in each symbol period. Each resource

element may cover one subcarrier in one symbol period and may be used to send one

modulation symbol, which may be a real or complex value. Resource elements not used for a

reference signal in each symbol period may be arranged into resource element groups (REGs).

Each REG may include four resource elements in one symbol period. The PCFICH may

occupy four REGs, which may be spaced approximately equally across frequency, in symbol

period 0 . The PHICH may occupy three REGs, which may be spread across frequency, in

one or more configurable symbol periods. For example, the three REGs for the PHICH may

all belong in symbol period 0 or may be spread in symbol periods 0, 1 and 2 . The PDCCH

may occupy 9, 18, 32 or 64 REGs, which may be selected from the available REGs, in the

first M symbol periods. Only certain combinations of REGs may be allowed for the PDCCH.

[0068] A UE may know the specific REGs used for the PHICH and the PCFICH. The UE may

search different combinations of REGs for the PDCCH. The number of combinations to

search is typically less than the number of allowed combinations for the PDCCH. An

eNodeB may send the PDCCH to the UE in any of the combinations that the UE will search.

[0069] A UE may be within the coverage of multiple eNodeBs. One of these eNodeBs may be

selected to serve the UE. The serving eNodeB may be selected based on various criteria such

as received power, path loss, signal-to-noise ratio (SNR), etc.

[0070] FIG. 3 shows a block diagram of a design of an eNodeB 110 and a UE 120, which may be

one of the eNodeBs and one of the UEs in FIG. 1. For a restricted association scenario, the

eNodeB 110 may be the macro eNodeB 110c in FIG. 1, and the UE 120 may be the UE 120y.



The eNodeB 110 may be equipped with antennas 334a through 334t, and the UE 120 may be

equipped with antennas 352a through 352r.

[0071] At the eNodeB 110, a transmit processor 320 may receive data from a data source 312 and

control information from a controller/processor 340. The control information may be for the

PBCH, PCFICH, PHICH, PDCCH, etc. The data may be for the PDSCH, etc. The processor

320 may process (e.g., encode and symbol map) the data and control information to obtain

data symbols and control symbols, respectively. The processor 320 may also generate

reference symbols, e.g., for the PSS, SSS, and cell-specific reference signal. A transmit (TX)

multiple-input multiple-output (MIMO) processor 330 may perform spatial processing (e.g.,

precoding) on the data symbols, the control symbols, and/or the reference symbols, if

applicable, and may provide output symbol streams to the modulators (MODs) 332a through

332t. Each modulator 332 may process a respective output symbol stream (e.g., for OFDM,

etc.) to obtain an output sample stream. Each modulator 332 may further process (e.g.,

convert to analog, amplify, filter, and upconvert) the output sample stream to obtain a

downlink signal. Downlink signals from modulators 332a through 332t may be transmitted

via the antennas 334a through 334t, respectively.

[0072] At the UE 120, the antennas 352a through 352r may receive the downlink signals from the

eNodeB 110 and may provide received signals to the demodulators (DEMODs) 354a through

354r, respectively. Each demodulator 354 may condition (e.g., filter, amplify, downconvert,

and digitize) a respective received signal to obtain input samples. Each demodulator 354

may further process the input samples (e.g., for OFDM, etc.) to obtain received symbols. A

MIMO detector 356 may obtain received symbols from all the demodulators 354a through

354r, perform MIMO detection on the received symbols if applicable, and provide detected

symbols. A receive processor 358 may process (e.g., demodulate, deinterleave, and decode)

the detected symbols, provide decoded data for the UE 120 to a data sink 360, and provide

decoded control information to a controller/processor 380.

[0073] On the uplink, at the UE 120, a transmit processor 364 may receive and process data (e.g., for

the PUSCH) from a data source 362 and control information (e.g., for the PUCCH) from the

controller/processor 380. The transmit processor 364 may also generate reference symbols

for a reference signal. The symbols from the transmit processor 364 may be precoded by a

transmit MIMO processor 366 if applicable, further processed by the modulators 354a

through 354r (e.g., for SC-FDM, etc.), and transmitted to the eNodeB 110. At the eNodeB

110, the uplink signals from the UE 120 may be received by the antennas 334, processed by

the demodulators 332a through 332t, detected by a MIMO detector 336 if applicable, and



further processed by a receive processor 338 to obtain decoded data and control information

sent by the UE 1 0. The receive processor 338 may provide the decoded data to a data sink

339 and the decoded control information to the controller/processor 340.

[0074] The controllers/processors 340 and 380 may direct the operation at the eNodeB 110 and the

UE 120, respectively. The processor 340 and/or other processors and modules at the eNodeB

110 may perform or direct the execution of various processes for the techniques described

herein. The processor 380 and/or other processors and modules at the UE 120 may also

perform or direct the execution of the functional blocks illustrated in FIGS. 4-8, and/or other

processes for the techniques described herein. The memories 342 and 382 may store data and

program codes for the eNodeB 110 and the UE 120, respectively. A scheduler 344 may

schedule UEs for data transmission on the downlink and/or uplink.

[0075] As previously noted, enhanced interference management and traffic adaption (elMTA) is a

technology presently under development for wireless communications systems. One goal of

elMTA is to enable dynamic time division duplex (TDD) uplink/downlink (UL/DL)

configuration change for traffic adaption. Another goal of elMTA is to provide interference

mitigation with TDD UL/DL reconfiguration.

[0076] TDD configuration information is typically supplied in system information block 1 (SIB1).

This TDD configuration information may be used by legacy and idle UEs. This TDD

configuration information may also be used by all UEs as a reference configuration for

Hybrid Automatic Repeat Requests (HARQ) timeline of UL transmission.

[0077] In elMTA, new TDD configuration information may be sent to a UE by explicit Layer 1 (LI)

signaling addressed by a group common radio network temporary identifier (RNTI). The LI

signaling to a UE of the new TDD configuration information can change the TDD

configuration as often as every radio frame.

[0078] Part of the TDD configuration information may be DL reference configuration information.

UEs may use the DL reference configuration to determine the HARQ timeline of DL

transmission. This DL reference configuration information may also be changed by the LI

signaling as often as every radio frame.

[0079] FIG. 4 shows an example of signaling during handover of a UE 410 from a source cell 400 to

a target cell 404. For example, the target cell 400 may send a handover request 402

containing UE context information to the target cell 404. The target cell 404 may then decide

to perform the handover of the UE 410 to the target cell 404 and respond to the source cell

400 with a handover command 406. The handover command 406 may be a handover request

acknowledgment message containing RRC connection reconfiguration information. The



source cell 400 may forward the handover command 406 to the UE 410 as an C

connection reconfiguration message 408 containing mobility control information. This

mobility control information may contain TDD configuration information provided by the

target cell 404 in the handover command 406.

[0080] The UE 410 may follow the TDD configuration information for all of the operations in the

target cell 404 until new TDD configuration information is received in SIB1. For example,

the UE 410 may employ the TDD configuration information received in the handover

command 406 to determine a random access channel (RACH) resource and perform handover

signaling that begins with transmission, by the UE 410, of a random access preamble 412 to

the target cell 404. When the target cell 404 responds with a random access response 414,

the UE 408 may respond with an RRC connection complete message 416 to complete the

handover.

[0081] An issue arises when performing handover to a target cell that is elMTA enabled. In

particular, the TDD configuration information received, by the UE, in the handover command

may already be invalid due to rapid TDD configuration change at the target cell. This issue

may be problematic for several reasons. For example, the handover signaling involving the

random access preamble 412, the random access response 414, and the RRC connection

complete message 416 requires the correct TDD configuration information. Also, the UE

needs the elMTA context of the target cell 404 in order to receive the dynamic TDD

configuration information, the DL reference configuration, and power control information

from the target cell 404.

[0082] One solution to address this issue may be for the target cell 404 to delay enabling elMTA for

the UE 410 until after the handover is complete. For example, in order to enable elMTA for

the UE 410, the target node 404 may transmit an additional RRC reconfiguration message to

the UE 410 after receiving the RRC connection reconfiguration complete message 416.

Additional details relating to this solution are described in greater detail below with reference

to FIGS. 9 and 10. However, before turning to FIGS. 7 and 8, another solution may be

considered with reference to FIG. 5, and additional issues relating to CoMP may be explored

with reference to FIG. 6 .

[0083] FIG. 5 illustrates handover signaling to an elMTA enabled target cell 504 that employs an

additional or alternative solution that addresses issues relating to the handover to an elMTA

enabled target cell 504. It should be understood that the handover may be either intra E-

UTRA (e.g., either X2 or SI handover) or inter-RAT. FIG. 5 illustrates an example involving

X2 handover.



[0084] In the example, the source cell 500, target cell 504, and UE 510 send and receive the same or

similar types of messages as illustrated in FIG. 4 . For example, the source cell 500 and the

target cell 504 may exchange a handover request 502 and a handover command 506.

Additionally, the source cell 500 may forward the handover command 506 to the UE 510 as

an RRC connection reconfiguration message 508 containing mobility control information.

Also, the UE 510 and the target cell 504 may exchange a random access preamble 512, a

random access response 514, and an RRC connection complete message 516. However,

according to this additional or alternative solution, the target cell 504 may include, in the

handover command 506, elMTA configuration information that allows the UE 510 to

successfully receive LI signaling 518 from the target cell 506.

[0085] By adding a new information element containing elMTA configuration information into the

mobility control information, the UE 510 may be able to avoid the issues mentioned above.

For example, the elMTA configuration information may include a group common RNTI and

a group index to allow the UE 510 to receive the LI signaling 518, even though the TDD

configuration information in the handover command 506 may be invalid. Additionally, in the

case of carrier aggregation, the target cell 504 may provide a carrier aggregation bitmap in

the elMTA configuration information to enable the UE 510 to differentiate new TDD

configuration information of primary and secondary cells in the LI signaling 518. Also, the

elMTA configuration information may include a DL reference configuration and/or elMTA

specific UL power control parameters. The UE 510 may follow the DL reference

configuration to determine timeline of DL HARQ during and after handover.

[0086] The existing TDD configuration information in the handover command 506 may still be

useful to the UE 510. For example, the target cell 504 may include the TDD configuration

information to convey a default TDD configuration, which may be the same as TDD

configuration information in SIB1. Additionally, the UE 510 may use the TDD configuration

information to determine the PRACH resource, and the UE 510 may follow the TDD

configuration information until the new TDD configuration information is received by the LI

signaling 518 after handover. Additional details relating to this additional or alternative

solution are described below with reference to FIGS. 9 and 10. However, before turning to

FIGS. 9 and 10, additional issues relating to CoMP may be explored with reference to FIG. 6

[0087] FIG. 6 explores additional issues arising in handover of UEs 606 and/or 608 to an elMTA

enabled target cell 600 in CoMP scenario 4 . In a cell configured with CoMP scenario 4, the

macro cells and any small cells, such as remote radio heads (RRH) are configured to have the

same physical cell ID (PCI). Thus, with the same PCI the macro cells and small cells will



have a common PDCCH control region. In this instance, the additional issues arise, in part,

due to a lack of knowledge, on the part of the target cell 600, regarding which RRH, or

virtual cell 602 or 604 is most proximate to the UE. Thus, during the handover preparation

phase, the target cell 600 may be unable to properly set the elMTA configuration information

and CoMP parameters in the handover command. In particular, the target cell 600 may be

unable to properly configure the required UE group index. For example, the Target eNB

may not be able configure the group index required for the UE 606 or 608 to receive the

explicit LI signaling, since it is related to the remote radio head to which the UE 606 or 608

is most proximate. Solutions to these additional issues are described below with reference to

FIGS. 7-18.

[0088] FIGS. 7 and 8 provide additional details relating to the first solution mentioned previously.

For example, FIG. 7 illustrates a process for wireless communications carried out by a target

cell that delays enabling elMTA and CoMP for a UE until after handover. Additionally, FIG.

8 illustrates a process for wireless communications carried out by a UE during handover to a

target cell that delays enabling elMTA and CoMP for the UE until after handover.

[0089] Referring to FIG. 7, handover of a UE to a target cell is performed, at block 700, by the target

cell. For example, the target cell may include, in a handover command, TDD configuration

information for the UE to be used by the UE as a reference TDD configuration during the

handover. In block 700, elMTA and CoMP may not be used until the target cell enables it

after the handover, so the target cell may be able to provide TDD configuration information

in the handover command that remains valid for the UE throughout the handover. The, at

block 702, the target cell may determine that the handover is complete upon receipt of the

handover complete message from the UE. In response to the determination, at block 702, that

the handover is complete, the target cell may enable, at block 704, elMTA and CoMP for the

UE by RCC connection reconfiguration.

[0090] Referring to FIG. 8, handover of a UE to a target cell is performed, at block 800, by a UE. In

block 800, the UE may use TDD configuration information received in a handover command

as a reference TDD configuration during the handover. Since the target cell may not use

elMTA and CoMP until the target cell enables it after the handover, the TDD configuration

information may remain valid for the UE throughout the handover. At block 802, the UE

may determine, upon transmission, by the UE, of a handover complete message to the target

cell, that the handover is complete. In response to the determination that the handover is

complete, the UE may respond, at block 804 to an RRC connection reconfiguration by the

target cell to enable elMTA and CoMP for the UE.



[0091] It should be appreciated that the first solution, described with reference to FIGS. 7 and 8,

avoids all of the issues relating to elMTA handover and CoMP scenario 4 handover.

However, the first solution does not allow elMTA or CoMP to be employed by the target cell

until after handover. The additional or alternative solution, described below with reference to

FIGS. 9 and 10, may permit the target cell to employ elMTA during handover.

[0092] FIGS. 9 and 10 provide additional details relating to the additional or alternative solution

mentioned previously. For example, FIG. 9 illustrates a process for wireless

communications carried out by a target cell that provides elMTA configuration information

in a handover command. Additionally, FIG. 10 illustrates a process for wireless

communications carried out by a UE during handover to a target cell that provides elMTA

configuration information in a handover command.

[0093] Referring to FIG. 9, a target cell may, in block 900, receive, from a source cell, a handover

request to perform handover of a UE to the target cell. At block 902, the target cell may

generate a handover command containing TDD configuration information and elMTA

configuration information, as described above. At block 904, the target cvell may transmit

the handover command to the source cell for forwarding thereof to the UE. At block 906, the

target cell may determine that the handover is complete, as described above. At block 908,

the target cell may transmit new TDD configuration information to the UE by LI signaling

after the handover is complete.

[0094] Referring to FIG. 10, a UE may receive, at block 1000, a handover command containing

TDD configuration information and elMTA configuration information. At block 1002, the

UE may perform a handover of the UE to a target cell, including employing the TDD

configuration information to determine a PRACH resource to be used by the UE during the

handover. AT block 1004, the UE may determine that the handover is complete, as

previously described. At block 1006, the UE may use the elMTA configuration information

to receive LI signaling from the target cell after the handover is complete, and thus acquire

new TDD configuration information.

[0095] It should be appreciate that the additional or alternative solution, described with reference to

FIGS. 9 and 10, solves the issues arising due to elMTA in the absence of CoMP scenario 4 .

However, some additional measures may be employed to solve the issues relating to CoMP

scenario 4 . These additional measures are described below with reference to FIGS. 11-18.

[0096] FIGS. 11 and 12 provide additional details of a solution that combines aspects of the first

solution, described with reference to FIGS. 7 and 8, and the additional or alternative solution

described above with reference to FIGS. 9 and 10. For example, FIG. 11 illustrates a process



for wireless communications that may be carried out by a target cell that estimates a virtual

cell identity, and that avoids scheduling traffic to the UE on virtual subframes until the target

cell knows that the UE has the correct elMTA configuration information. Also, FIG. 12

illustrates a process for wireless communications that may be carried out by a UE during

handover to a target cell that estimates a virtual cell identity, and that avoids scheduling

traffic to the UE on virtual subframes until the target cell knows that the UE has the correct

elMTA configuration information.

Referring to FIG. 11, a target cell may, at block 1100, estimate a virtual cell identity based on

a source cell identity and network topology information. At block 1102, the target cell may

generate elMTA configuration information based on the estimated virtual cell identity. At

block 1104, the target cell may generate a handover command that includes TDD

configuration information and the elMTA configuration information. At block 1106, the

target cell may determine that the handover is complete, as previously described. At block

1108, the target cell may determine whether the estimated virtual cell identity is correct. For

example, after the UE arrives at the target cell, the target cell may, at block 1108, receive a

CSI-RS measurement report from the UE, determine a correct virtual cell identity based on

the measurement report, compare the correct virtual cell identity to the estimated virtual cell

identity, and determine whether the estimated virtual cell identity is correct based on results

of the comparison. In performing the comparison, the target cell may generate a second

group index based on the correct virtual cell identity, and compare the second group index to

a first group index generated from the estimated virtual cell identity. Alternatively or

additionally, after the UE arrives at the target cell, the target cell may, at block 1108, make

one or more measurements, such as measuring a sounding reference signal (SRS) of the UE,

determine a correct virtual cell identity based on the one or more measurements, compare the

correct virtual cell identity to the estimated virtual cell identity, and determine whether the

estimated virtual cell identity is correct based on results of the comparison. In performing the

comparison, the target cell may generate a second group index based on the correct virtual

cell identity, and compare the second group index to a first group index generated from the

estimated virtual cell identity. If the target cell determines, at block 1108, that the estimated

virtual cell identity is incorrect, then the target cell may, at block 1110, transmit a RRC

connection reconfiguration message to the UE that contains corrected elMTA configuration

information, such as the second group index. Then, at block 1112, the target cell may

schedule transmissions to the UE on flexible subframes after it knows that the UE has the

correct elMTA configuration information. However, if the target cell determines, at block



1108, that the estimated virtual cell identity is correct, then the target cell may, at block 1112,

schedule transmissions to the UE on flexible subframes after it knows that the UE has the

correct elMTA configuration information. For example, the target cell may schedule

transmissions on the flexible subframes in response to determining that the second group

index matches the first group index, or in response to the UE acknowledging receipt of the

second group index.

[0098] Referring to FIG. 12, at block 1200, a UE may receive a handover command containing TDD

configuration information and elMTA configuration information. At block 1200, the UE

may perform a handover of the UE to a target cell, including using the TDD configuration

information to determine a PRACH resource to be used by the UE during the handover. At

block 1204, the UE may determine that the handover is complete, as previously described.

At block 1206, the UE may, after the handover is complete, perform CSI-RS measurements

of virtual cells of the target cell, generate a CSI-RS measurement report, and transmit the

CSI-RS measurement report to the target cell. At block 1208, the UE may determine whether

it has received a RRC connection reconfiguration message from the target cell. If the UE

determines, at block 1208, that a RRC reconfiguration message has not been received from

the target cell after handover, then the UE may, at block 1212, employ the elMTA

configuration information that it received in the handover command to receive new TDD

configuration information from the target cell by L I signaling. However, if the UE

determines, at block 1208, that it has received a RRC connection reconfiguration message

from the target cell, then the UE may, at block 1210, obtain corrected elMTA configuration

information from the RRC connection reconfiguration message that it received from the

target cell after the handover was completed. Then, at block 1212, the UE may employ the

corrected elMTA configuration information that it received in the RRC connection

reconfiguration message to receive new TDD configuration information from the target cell

by LI signaling.

[0099] It should be appreciated that the solution described with reference to FIGS. 11 and 12 allows

the elMTA and CoMP 4 scenario enabled target cell to enable elMTA and CoMP for the UE

during handover, but avoids scheduling transmissions to the UE on flexible subframes until it

knows that the UE has the correct elMTA configuration information. Compared to the first

solution, this alternative allows the target cell to avoid, on some occasions, having to send a

RRC connection reconfiguration message to the UE after handover. Other solutions,

described below with reference to FIGS. 13-18, enable the target cell to know the correct

virtual cell identity during the handover preparation phase. These solutions permit the target



cell to enable elMTA and CoMP for the UE during handover, and to avoid having to send an

RRC connection reconfiguration message to the UE after the handover is complete. These

solutions also allow the target cell to schedule transmissions to the UE on flexible subframes

during handover, if desired. For example, FIG. 13 illustrates a solution that involves the

target cell measuring the sounding reference signal (SRS) of the UE, during the handover

preparation phase, to determine the correct virtual cell identity. Additionally, FIGS. 14-16

illustrate a solution that involves measurement, by a UE, of channel state information-

reference signals of virtual cells of the target cell before the handover is initiated. Also, FIGS.

17 and 18 illustrate an alternative solution that involves measurement, by a UE, of channel

state information-reference signals of virtual cells of the target cell before the handover is

initiated.

[00100] Referring to FIG. 13, a target cell may, at block 1300, receive, from a source cell, a

handover request to perform handover of a UE to the target cell. At block 1302, the target

cell may respond to the request, at block 1302, by starting a timer to guard measurement of a

SS of the UE by the target cell, and then measuring the SRS of the UE at block 1304. The

target cell may also determine, at block 1306, whether the timer expired before the

measurement at block 1304, was completed. If the target cell determines, at block 1306, that

the timer expired, then the target cell may restart the timer at block 1302, and measure again

the SRS of the target cell at block 1304. However, if the target cell determines, at block 1306,

that the timer did not expire, then the target cell may determine a virtual cell identity based on

the measurement of the SRS. Then, at block 1310, the target cell may generate the elMTA

configuration information and include the elMTA configuration information in the handover

command.

[00101] Referring to FIG. 14, a source cell may, at block 1400, make a determination to

transmit, to a target cell, a handover request to perform a handover of a UE to the target cell.

At block 1402, the source cell may determine whether the target cell supports CoMP scenario

4 . If the source cell determines, at block 1402, that the target cell does not support CoMP

scenario 4, then the source cell may generate, at block 1404, a handover request, and may

transmit, at block 1406, the handover request to the target cell. However, if the source cell

determines, at block 1402, the at the target cell does support CoMP scenario 4, then the

source cell may transmit, at block 1408, a request, to the UE, for the UE to measure CSI-RS

of one or more virtual cells of the target cell. Then, at block 1410, the source cell may

receive, from the UE, a CSI-RS measurement report from the UE. At block 1412, the source

cell may determine a virtual cell identity based on the CSI RS measurement report. At block



1414, the source cell may generate a handover request to include the virtual cell identity, and

may transmit the handover request, at block 1406, to the target cell.

[00102] Referring to FIG. 15, a UE may receive, from a source cell, a request to measure CSI-

RS of one or more virtual cells of a target cell. At block 1502, the UE may measure CSI-RS

of the one or more virtual cells of the target cell. At block 1504, the UE may generate a CSI-

RS measurement report based on the measured CSI-RS of the one or more virtual cells of the

target cell. At block 1506, the UE may transmit the CSI-RS measurement report to the

source cell.

[00103] Referring to FIG. 16, a target cell may receive, at block 1600, a handover request to

perform a handover of a UE to the target cell, and the request may contain a virtual cell

identity. At block 1602, the target cell may generate elMTA configuration information based

on the virtual cell identity and include the elMTA configuration information in the handover

command.

[00104] Referring to FIG. 17, a source cell may, at block 1700, make a determination to

transmit, to a target cell, a handover request to perform a handover of a UE to the target cell.

At block 1702, the source cell may determine whether the target cell supports CoMP scenario

4 . If the source cell determines, at block 1702, that the target cell does not support CoMP

scenario 4, then the source cell may generate, at block 1704, a handover request, and may

transmit, at block 1706, the handover request to the target cell. However, if the source cell

determines, at block 1702, that the target cell does support CoMP scenario 4, then the source

cell may transmit, at block 1708, a request, to the UE, for the UE to measure CSI-RS of one

or more virtual cells of the target cell. Then, at block 1710, the source cell may receive, from

the UE, a CSI-RS measurement report from the UE. At block 1712, the source cell may

generate a handover request to include at least part of the CSI-RS measurement report, and

may transmit the handover request, at block 1706, to the target cell.

[00105] Referring to FIG. 18, a target cell may receive, at block 1800, a handover request to

perform a handover of a UE to the target cell, and the request may contain at least part of a

CSI-RS measurement report. At block 1802, the target cell may determine a virtual cell

identity based on the at least part of the CSI RS measurement report. At block 1804, the

target cell may generate elMTA configuration information based on the virtual cell identity

and include the elMTA configuration information in the handover command.

[00106] Those of skill in the art would understand that information and signals may be

represented using any of a variety of different technologies and techniques. For example,

data, instructions, commands, information, signals, bits, symbols, and chips that may be



referenced throughout the above description may be represented by voltages, currents,

electromagnetic waves, magnetic fields or particles, optical fields or particles, or any

combination thereof.

[00107] Those of skill would further appreciate that the various illustrative logical blocks,

modules, circuits, and algorithm steps described in connection with the disclosure herein may

be implemented as electronic hardware, computer software, or combinations of both. To

clearly illustrate this interchangeability of hardware and software, various illustrative

components, blocks, modules, circuits, and steps have been described above generally in

terms of their functionality. Whether such functionality is implemented as hardware or

software depends upon the particular application and design constraints imposed on the

overall system. Skilled artisans may implement the described functionality in varying ways

for each particular application, but such implementation decisions should not be interpreted

as causing a departure from the scope of the present disclosure.

[00108] The various illustrative logical blocks, modules, and circuits described in connection

with the disclosure herein may be implemented or performed with a general-purpose

processor, a digital signal processor (DSP), an application specific integrated circuit (ASIC),

a field programmable gate array (FPGA) or other programmable logic device, discrete gate or

transistor logic, discrete hardware components, or any combination thereof designed to

perform the functions described herein. A general-purpose processor may be a

microprocessor, but in the alternative, the processor may be any conventional processor,

controller, microcontroller, or state machine. A processor may also be implemented as a

combination of computing devices, e.g., a combination of a DSP and a microprocessor, a

plurality of microprocessors, one or more microprocessors in conjunction with a DSP core, or

any other such configuration.

[00109] The steps of a method or algorithm described in connection with the disclosure herein

may be embodied directly in hardware, in a software module executed by a processor, or in a

combination of the two. A software module may reside in RAM memory, flash memory,

ROM memory, EPROM memory, EEPROM memory, registers, hard disk, a removable disk,

a CD-ROM, or any other form of storage medium known in the art. An exemplary storage

medium is coupled to the processor such that the processor can read information from, and

write information to, the storage medium. In the alternative, the storage medium may be

integral to the processor. The processor and the storage medium may reside in an ASIC. The

ASIC may reside in a user terminal. In the alternative, the processor and the storage medium

may reside as discrete components in a user terminal.



[00110] In one or more exemplary designs, the functions described may be implemented in

hardware, software, firmware, or any combination thereof. If implemented in software, the

functions may be stored on or transmitted over as one or more instructions or code on a

computer-readable medium. Computer-readable media includes both computer storage media

and communication media including any medium that facilitates transfer of a computer

program from one place to another. A storage media may be any available media that can be

accessed by a general purpose or special purpose computer. By way of example, and not

limitation, such computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM

or other optical disk storage, magnetic disk storage or other magnetic storage devices, or any

other medium that can be used to carry or store desired program code means in the form of

instructions or data structures and that can be accessed by a general-purpose or special-

purpose computer, or a general-purpose or special-purpose processor. Also, any connection

is properly termed a computer-readable medium. For example, if the software is transmitted

from a website, server, or other remote source using a coaxial cable, fiber optic cable, twisted

pair, digital subscriber line (DSL), or wireless technologies such as infrared, radio, and

microwave, then the coaxial cable, fiber optic cable, twisted pair, DSL, or wireless

technologies such as infrared, radio, and microwave are included in the definition of medium.

Disk and disc, as used herein, includes compact disc (CD), laser disc, optical disc, digital

versatile disc (DVD), floppy disk and blu-ray disc where disks usually reproduce data

magnetically, while discs reproduce data optically with lasers. Combinations of the above

should also be included within the scope of computer-readable media.

[00111] As used herein, including in the claims, the term "and/or," when used in a list of two

or more items, means that any one of the listed items can be employed by itself, or any

combination of two or more of the listed items can be employed. For example, if a

composition is described as containing components A, B, and/or C, the composition can

contain A alone; B alone; C alone; A and B in combination; A and C in combination; B and

C in combination; or A, B, and C in combination. Also, as used herein, including in the

claims, "or" as used in a list of items prefaced by "at least one of indicates a disjunctive list

such that, for example, a list of "at least one of A, B, or C" means A or B or C or AB or AC

or BC or ABC (i.e., A and B and C).

[00112] The previous description of the disclosure is provided to enable any person skilled in

the art to make or use the disclosure. Various modifications to the disclosure will be readily

apparent to those skilled in the art, and the generic principles defined herein may be applied

to other variations without departing from the spirit or scope of the disclosure. Thus, the



disclosure is not intended to be limited to the examples and designs described herein but is to

be accorded the widest scope consistent with the principles and novel features disclosed

herein.

WHAT IS CLAIMED IS:



CLAIMS

1. A method for wireless communications, the method comprising:

generating enhanced interference mitigation and traffic adaptation (elMTA)

configuration information, by a target cell, for a user equipment (UE) to receive new TDD

configuration information from the target cell by Layer 1 signaling;

generating, by the target cell, a handover command to perform a handover of the UE

to the target cell, wherein the handover command contains Time Division Duplex (TDD)

configuration information and the elMTA configuration information;

transmitting, by the target cell, the handover command; and

transmitting, by the target cell, the new TDD configuration information to the UE by

Layer 1 signaling after the handover is complete.

2 . The method of claim 1, wherein the elMTA configuration information includes a

group common radio network temporary identifier (RNTI).

3 . The method of claim 1, wherein the elMTA configuration information includes a

group index.

4 . The method of claim 1, wherein the elMTA configuration information includes a

carrier aggregation bitmap for the UE to differentiate cells in the Layer 1 signaling.

5 . The method of claim 1, wherein the elMTA configuration information includes at

least one of:

a downlink reference configuration for the UE to determine timeline of downlink

hybrid automatic repeat request (HA Q) signaling during and after handover; or

elMTA specific uplink power control parameters.

6 . The method of claim 1, wherein generating the elMTA configuration information

includes:

estimating a virtual cell identity based on a source cell identity and wireless network

topology information; and



generating the elMTA configuration information based on the estimated virtual cell

identity.

7 . The method of claim 6, further comprising:

determining, after the handover is complete, that the estimated virtual cell identity is

incorrect; and

transmitting, in response to the determination that the estimated virtual cell identity is

incorrect, a radio resource control (RRC) connection reconfiguration message, to the UE, that

contains corrected elMTA configuration information.

8. The method of claim 7, further comprising:

receiving, after the handover is complete, a message from the UE containing a

Channel State Information - Reference Signal (CSI-RS) measurement report,

wherein the determining that the estimated virtual cell identity is incorrect is based at

least in part on the CSI-RS measurement report.

9 . The method of claim 7, further comprising:

measuring, after the handover is complete, a sounding reference signal (SRS) of the

UE,

wherein the determining that the estimated virtual cell identity is incorrect is based at

least in part on results of the measuring the SRS of the UE.

10. The method of claim 7, further comprising:

scheduling transmissions to the UE on flexible subframes after transmission of the

corrected elMTA configuration information.

11. The method of claim 7, further comprising:

determining that the estimated virtual cell identity is correct; and

scheduling transmissions to the UE on flexible subframes after the determining that

the estimated virtual cell identity is correct.

12. The method of claim 11, further comprising:

receiving, after the handover is complete, a message from the UE containing a

Channel State Information - Reference Signal (CSI-RS) measurement report,



wherein the determining that the estimated virtual cell identity is correct is based at

least in part on the CSI- S measurement report.

13. The method of claim 11, further comprising:

measuring, after the handover is complete, a sounding reference signal (SRS) of the

UE,

wherein the determining that the estimated virtual cell identity is correct is based at

least in part on results of the measuring the SRS of the UE.

14. The method of claim 1, further comprising:

measuring, by the target cell, a sounding reference signal (SRS) of the UE; and

determining a virtual cell identity based on the measuring of the SRS of the UE,

wherein the generating the elMTA configuration information includes generating the

elMTA configuration information based on the determined virtual cell identity.

15. The method of claim 14, further comprising:

employing a timer guard the measuring the SRS of the UE.

16. The method of claim 1, further comprising:

receiving, by the target cell, a handover request to perform the handover of the UE to

the target cell, wherein the handover request contains a virtual cell identity,

wherein the generating the elMTA configuration information includes generating the

elMTA configuration information based on the virtual cell identity contained in the handover

request.

17. The method of claim 1, further comprising:

receiving, by the target cell, a handover request to perform the handover of the UE to

the target cell, wherein the handover request contains at least part of a Channel State

Information - Reference Signal (CSI-RS) measurement report that is based on measured CSI-

RS of one or more virtual cells of the target cell; and

determining, by the target cell, a virtual cell identity based on the at least part of the

CSI-RS measurement report,

wherein the generating the elMTA configuration information includes generating the

elMTA configuration information based on the determined virtual cell identity.



18. The method of any combination of claims 1 to 17.

19. A method for wireless communications, the method comprising:

receiving, by a user equipment (UE), a handover command to perform a handover of

the UE to a target cell, wherein the handover command contains Time Division Duplex (TDD)

configuration information and enhanced interference mitigation and traffic adaptation

(elMTA) configuration information for the UE to receive new TDD configuration

information from the target cell by Layer 1 signaling;

employing, by the UE, the TDD configuration information to determine a Physical

Random Access Channel (PRACH) resource to be used by the UE during the handover; and

employing, by the UE, the elMTA configuration information to receive the new TDD

configuration information from the target cell by the Layer 1 signaling after the handover is

complete.

20. The method of claim 19, further comprising:

receiving, by the UE, after the handover is complete, a radio resource control (RRC)

connection reconfiguration message, from the target cell, that contains corrected elMTA

configuration information,

wherein employing the elMTA configuration information to receive the new TDD

configuration information includes employing the corrected elMTA configuration

information to receive the new TDD configuration information.

2 1. The method of any combination of claims 19 to 20.

22. A method for wireless communications, the method comprising:

determining, by a source cell, to transmit, to a target cell, a handover request to

perform a handover of a user equipment (UE) to the target cell;

transmitting, by the source cell, a request, to the UE, for the UE to measure one or

more Channel State Information - Reference Signal (CSI-RS) of one or more virtual cells of

the target cell; and

receiving, by the source cell, a CSI-RS measurement report from the UE.

23. The method of claim 22, further comprising:



determining, by the source cell, that the target cell supports coordinated multipoint

(CoMP) scenario 4,

wherein the determining that the target cell supports CoMP scenario 4 is performed in

response to the determining to transmit the handover request, and

wherein the transmitting the request is performed in response to the determining that

the target cell supports CoMP scenario 4 .

24. The method of claim 22, further comprising:

determining, by the source cell, a virtual cell identity based on the CSI- S

measurement report;

generating, by the source cell, the handover request to contain the virtual cell identity;

and

transmitting, by the source cell, the handover request to the target cell.

25. The method of claim 22, further comprising:

generating, by the source cell, the handover request to contain at least part of the CSI-

RS measurement report; and

transmitting, by the source cell, the handover request to the target cell.

26. The method of any combination of claims 22 to 25.

27. A method for wireless communications, the method comprising:

receiving, by a user equipment (UE), a request, from a source cell, for the UE to

measure one or more Channel State Information - Reference Signal (CSI-RS) of one or more

virtual cells of a target cell; and

measuring, by the UE, CSI-RS of the one or more virtual cells of the target cell in

response to the request.

28. The method of claim 27, further comprising:

generating, by the UE, a CSI-RS measurement report based on the measured CSI-RS

of the one or more virtual cells of the target cell.

29. The method of claim 28, further comprising:

transmitting, by the UE, the CSI-RS measurement report to the source cell.



30. The method of any combination of claims 27 to 29.

31. A method for wireless communications, the method comprising:

performing a handover, by a target cell, of a user equipment (UE) to the target cell;

and

performing, by the target cell, radio resource control ( C) connection

reconfiguration after the handover is complete, thereby enabling at least one of enhanced

interference mitigation and traffic adaptation (elMTA) or coordinated multipoint (CoMP) for

the UE.

32. The method of claim 31, wherein the performing the handover includes providing, in

a handover command, TDD configuration information to be used, by the UE, as a reference

time division duplex (TDD) configuration during the handover.

33. The method of claim 31, wherein the performing RRC connection reconfiguration

enables elMTA for the UE.

34. The method of claim 31, wherein the performing RRC connection reconfiguration

enables CoMP for the UE.

35. The method of claim 31, wherein the performing RRC connection reconfiguration

enables elMTA and CoMP for the UE.

36. The method of any combination of claims 31 to 35.

37. A method for wireless communications, the method comprising:

performing a handover, by a user equipment (UE), of the UE to a target cell; and

responding, by the UE, to radio resource configuration (RRC) connection

reconfiguration, by the target cell, after the handover is complete, wherein the RRC

connection reconfiguration enables at least one of enhanced interference mitigation and

traffic adaptation (elMTA) or coordinated multipoint (CoMP) for the UE.



38. The method of claim 37, wherein performing the handover includes using time

division duplex (TDD) configuration information in a handover command as a reference

TDD configuration during the handover.

39. The method of claim 37, wherein the RRC connection reconfiguration enables elMTA

for the UE.

40. The method of claim 37, wherein the RRC connection reconfiguration enables CoMP

for the UE.

4 1. The method of claim 37, wherein the RRC connection reconfiguration enables elMTA

and CoMP for the UE.

42. The method of any combination of claims 37 to 41.

43. An apparatus for wireless communications, the apparatus comprising:

means for generating enhanced interference mitigation and traffic adaptation (elMTA)

configuration information, by a target cell, for a user equipment (UE) to receive new TDD

configuration information from the target cell by Layer 1 signaling;

means for generating, by the target cell, a handover command to perform a handover

of the UE to the target cell, wherein the handover command contains Time Division Duplex

(TDD) configuration information and the elMTA configuration information;

means for transmitting, by the target cell, the handover command; and

means for transmitting, by the target cell, the new TDD configuration information to

the UE by Layer 1 signaling after the handover is complete.

44. The apparatus of claim 43, wherein the elMTA configuration information includes a

group common radio network temporary identifier (RNTI).

45. The apparatus of claim 43, wherein the elMTA configuration information includes a

group index.

46. The apparatus of claim 43, wherein the elMTA configuration information includes a

carrier aggregation bitmap for the UE to differentiate cells in the Layer 1 signaling.



47. The apparatus of claim 43, wherein the elMTA configuration information includes at

least one of:

a downlink reference configuration for the UE to determine timeline of downlink

hybrid automatic repeat request (HARQ) signaling during and after handover; or

elMTA specific uplink power control parameters.

48. The apparatus of claim 43, wherein the means for generating the elMTA

configuration information includes:

means for estimating a virtual cell identity based on a source cell identity and wireless

network topology information; and

means for generating the elMTA configuration information based on the estimated

virtual cell identity.

49. The apparatus of claim 48, further comprising:

means for determining, after the handover is complete, that the estimated virtual cell

identity is incorrect; and

means for transmitting, in response to the determination that the estimated virtual cell

identity is incorrect, a radio resource control (RRC) connection reconfiguration message, to

the UE, that contains corrected elMTA configuration information.

50. The apparatus of claim 49, further comprising:

means for receiving, after the handover is complete, a message from the UE

containing a Channel State Information - Reference Signal (CSI-RS) measurement report,

wherein the means for determining that the estimated virtual cell identity is incorrect

includes means for determining that the estimated virtual cell identity is incorrect based at

least in part on the CSI-RS measurement report.

51 The apparatus of claim 49, further comprising:

measuring, after the handover is complete, a sounding reference signal (SRS) of the

UE,

wherein the means for determining that the estimated virtual cell identity is incorrect

includes the means for determining that the estimated virtual cell identity is incorrect based at

least in part on results of the measuring the SRS of the UE.



52. The apparatus of claim 49, further comprising:

means for scheduling transmissions to the UE on flexible subframes after

transmission of the corrected elMTA configuration information.

53. The apparatus of claim 49, further comprising:

means for determining that the estimated virtual cell identity is correct; and

means for scheduling transmissions to the UE on flexible subframes after the

determining that the estimated virtual cell identity is correct.

54. The apparatus of claim 53, further comprising:

means for receiving, after the handover is complete, a message from the UE

containing a Channel State Information - Reference Signal (CSI-RS) measurement report,

wherein the means for determining that the estimated virtual cell identity is correct

includes means for determining that the estimated virtual cell identity is correct based at least

in part on the CSI-RS measurement report.

55. The apparatus of claim 53, further comprising:

means for measuring, after the handover is complete, a sounding reference signal

(SRS) of the UE,

wherein the means for determining that the estimated virtual cell identity is correct

includes means for determining that the estimated virtual cell identity is correct based at least

in part on results of the measuring the SRS of the UE.

56. The apparatus of claim 43, further comprising:

means for measuring, by the target cell, a sounding reference signal (SRS) of the UE;

and

means for determining a virtual cell identity based on the measurement of the SRS of

the UE,

wherein the means for generating the elMTA configuration information includes

means for generating the elMTA configuration information based on the determined virtual

cell identity.

57. The apparatus of claim 56, further comprising:



means for employing a timer to guard the measurement of the S S of the UE.

58. The apparatus of claim 43, further comprising:

means for receiving, by the target cell, a handover request to perform the handover of

the UE to the target cell, wherein the handover request contains a virtual cell identity,

wherein the means for generating the elMTA configuration information includes

means for generating the elMTA configuration information based on the virtual cell identity

contained in the handover request.

59. The apparatus of claim 43, further comprising:

means for receiving, by the target cell, a handover request to perform the handover of

the UE to the target cell, wherein the handover request contains at least part of a Channel

State Information - Reference Signal (CSI-RS) measurement report that is based on

measured CSI-RS of one or more virtual cells of the target cell; and

means for determining, by the target cell, a virtual cell identity based on the at least

part of the CSI-RS measurement report,

wherein the means for generating the elMTA configuration information includes

means for generating the elMTA configuration information based on the determined virtual

cell identity.

60. The apparatus of any combination of claims 43 to 59.

6 1. An apparatus for wireless communications, the apparatus comprising:

means for receiving, by a user equipment (UE), a handover command to perform a

handover of the UE to a target cell, wherein the handover command contains Time Division

Duplex (TDD) configuration information and enhanced interference mitigation and traffic

adaptation (elMTA) configuration information for the UE to receive new TDD configuration

information from the target cell by Layer 1 signaling;

means for employing, by the UE, the TDD configuration information to determine a

Physical Random Access Channel (PRACH) resource to be used by the UE during the

handover; and

means for employing, by the UE, the elMTA configuration information to receive the

new TDD configuration information from the target cell by the Layer 1 signaling after the

handover is complete.



62. The apparatus of claim 61, further comprising:

means for receiving, by the UE, after the handover is complete, a radio resource

control (RRC) connection reconfiguration message, from the target cell, that contains

corrected elMTA configuration information,

wherein the means for employing the elMTA configuration information to receive the

new TDD configuration information includes means for employing the corrected elMTA

configuration information to receive the new TDD configuration information.

63. The apparatus of any combination of claims 6 1 to 62.

64. An apparatus for wireless communications, the apparatus comprising:

means for determining, by a source cell, to transmit, to a target cell, a handover

request to perform a handover of a user equipment (UE) to the target cell;

means for transmitting, by the source cell, a request, to the UE, for the UE to measure

one or more Channel State Information - Reference Signal (CSI-RS) of one or more virtual

cells of the target cell; and

means for receiving, by the source cell, a CSI-RS measurement report from the UE.

65. The apparatus of claim 64, further comprising:

means for determining, by the source cell, that the target cell supports coordinated

multipoint (CoMP) scenario 4,

wherein the means for determining that the target cell supports CoMP scenario 4 is

responsive to the means for determining to transmit the handover request, and

wherein the means for transmitting the request is responsive to the means for

determining that the target cell supports CoMP scenario 4 .

66. The apparatus of claim 64, further comprising:

means for determining, by the source cell, a virtual cell identity based on the CSI-RS

measurement report;

means for generating, by the source cell, the handover request to contain the virtual

cell identity; and

means for transmitting, by the source cell, the handover request to the target cell.



67. The apparatus of claim 64, further comprising:

means for generating, by the source cell, the handover request to contain at least part

of the CSI- S measurement report; and

means for transmitting, by the source cell, the handover request to the target cell.

68. The apparatus of any combination of claims 64 to 68.

69. An apparatus for wireless communications, the apparatus comprising:

means for receiving, by a user equipment (UE), a request, from a source cell, for the

UE to measure one or more Channel State Information - Reference Signal (CSI-RS) of one

or more virtual cells of a target cell; and

means for measuring, by the UE, CSI-RS of the one or more virtual cells of the target

cell in response to the request.

70. The apparatus of claim 69, further comprising:

means for generating, by the UE, a CSI-RS measurement report based on the

measured CSI-RS of the one or more virtual cells of the target cell.

7 1. The apparatus of claim 70, further comprising:

means for transmitting, by the UE, the CSI-RS measurement report to the source cell.

72. The apparatus of any combination of claims 69 to 7 1.

73. An apparatus for wireless communications, the apparatus comprising:

means for performing a handover, by a target cell, of a user equipment (UE) to the

target cell; and

means for performing, by the target cell, radio resource control (RRC) connection

reconfiguration after the handover is complete, thereby enabling at least one of enhanced

interference mitigation and traffic adaptation (elMTA) or coordinated multipoint (CoMP) for

the UE.

74. The apparatus of claim 73, wherein the means for performing the handover includes

means for providing, in a handover command, TDD configuration information to be used, by

the UE, as a reference time division duplex (TDD) configuration during the handover.



75. The apparatus of claim 73, wherein the means for performing RRC connection

reconfiguration enables elMTA for the UE.

76. The apparatus of claim 73, wherein the means for performing RRC connection

reconfiguration enables CoMP for the UE.

77. The apparatus of claim 73, wherein the means for performing RRC connection

reconfiguration enables elMTA and CoMP for the UE.

78. The apparatus of any combination of claims 73 to 77.

79. An apparatus for wireless communications, the apparatus comprising:

means for performing a handover, by a user equipment (UE), of the UE to a target cell;

and

means for responding, by the UE, to radio resource configuration (RRC) connection

reconfiguration, by the target cell, after the handover is complete, wherein the RRC

connection reconfiguration enables at least one of enhanced interference mitigation and

traffic adaptation (elMTA) or coordinated multipoint (CoMP) for the UE.

80. The apparatus of claim 79, wherein the means for performing the handover includes

means for using time division duplex (TDD) configuration information in a handover

command as a reference TDD configuration during the handover.

81. The apparatus of claim 79, wherein the RRC connection reconfiguration enables

elMTA for the UE.

82. The apparatus of claim 79, wherein the RRC connection reconfiguration enables

CoMP for the UE.

83. The apparatus of claim 79, wherein the RRC connection reconfiguration enables

elMTA and CoMP for the UE.

84. The apparatus of any combination of claims 79 to 83.



85. A computer-readable medium having program code stored thereon, wherein the

program code, when executed by a computer, causes the computer to:

generate enhanced interference mitigation and traffic adaptation (elMTA)

configuration information, by a target cell, for a user equipment (UE) to receive new TDD

configuration information from the target cell by Layer 1 signaling;

generate, by the target cell, a handover command to perform a handover of the UE to

the target cell, wherein the handover command contains Time Division Duplex (TDD)

configuration information and the elMTA configuration information;

transmit, by the target cell, the handover command; and

transmit, by the target cell, the new TDD configuration information to the UE by

Layer 1 signaling after the handover is complete.

86. The computer-readable medium of claim 85, wherein the elMTA configuration

information includes a group common radio network temporary identifier (RNTI).

87. The computer-readable medium of claim 85, wherein the elMTA configuration

information includes a group index.

88. The computer-readable medium of claim 85, wherein the elMTA configuration

information includes a carrier aggregation bitmap for the UE to differentiate cells in the

Layer 1 signaling.

89. The computer-readable medium of claim 85, wherein the elMTA configuration

information includes at least one of:

a downlink reference configuration for the UE to determine timeline of downlink

hybrid automatic repeat request (HA Q) signaling during and after handover; or

elMTA specific uplink power control parameters.

90. The computer-readable medium of claim 85, wherein the program code that causes

the computer to generate the elMTA configuration information further cause the computer to:

estimate a virtual cell identity based on a source cell identity and wireless network

topology information; and

generate the elMTA configuration information based on the estimated virtual cell

identity.



9 1. The computer-readable medium of claim 90, wherein the program code further causes

the computer to:

determine, after the handover is complete, that the estimated virtual cell identity is

incorrect; and

transmit, in response to the determination that the estimated virtual cell identity is

incorrect, a radio resource control (RRC) connection reconfiguration message, to the UE, that

contains corrected elMTA configuration information.

92. The computer-readable medium of claim 91, wherein the program code further causes

the computer to:

receive, after the handover is complete, a message from the UE containing a Channel

State Information - Reference Signal (CSI-RS) measurement report,

wherein the program code that causes the computer to determine that the estimated

virtual cell identity is incorrect includes program code that causes the computer to determine

that the estimated virtual cell identity is incorrect based at least in part on the CSI-RS

measurement report.

93. The computer-readable medium of claim 91, wherein the program code further causes

the computer to:

measure, after the handover is complete, a sounding reference signal (SRS) of the UE,

wherein the program code that causes the computer to determine that the estimated

virtual cell identity is incorrect includes program code that causes the computer to determine

that the estimated virtual cell identity is incorrect based at least in part on results of the

measurement of the SRS of the UE.

94. The computer-readable medium of claim 91, wherein the program code further causes

the computer to:

schedule transmissions to the UE on flexible subframes after transmission of the

corrected elMTA configuration information.

95. The computer-readable medium of claim 91, wherein the program code further causes

the computer to:

determine that the estimated virtual cell identity is correct; and



schedule transmissions to the UE on flexible subframes after determining that the

estimated virtual cell identity is correct.

96. The computer-readable medium of claim 95, wherein the program code further causes

the computer to:

receive, after the handover is complete, a message from the UE containing a Channel

State Information - Reference Signal (CSI-RS) measurement report,

wherein the program code that causes the computer to determine that the estimated

virtual cell identity is correct includes program code that causes the computer to determine

that the estimated virtual cell identity is correct based at least in part on the CSI-RS

measurement report.

97. The computer-readable medium of claim 95, wherein the program code further causes

the computer to:

measure, after the handover is complete, a sounding reference signal (SRS) of the UE,

wherein the program code that causes the computer to determine that the estimated

virtual cell identity is correct includes program code that causes the computer to determine

that the estimated virtual cell identity is correct based at least in part on the measurement of

the SRS of the UE.

98. The computer-readable medium of claim 85, wherein the program code further causes

the computer to:

measure, by the target cell, a sounding reference signal (SRS) of the UE; and

determine a virtual cell identity based on the measuring of the SRS of the UE,

wherein the program code that causes the computer to generate the elMTA

configuration information includes program code that causes the computer to generate the

elMTA configuration information based on the determined virtual cell identity.

99. The computer-readable medium of claim 98, wherein the program code further causes

the computer to:

employ a timer guard the measuring the SRS of the UE.

100. The computer-readable medium of claim 85, wherein the program code further causes

the computer to:



receive, by the target cell, a handover request to perform the handover of the UE to

the target cell, wherein the handover request contains a virtual cell identity,

wherein the program code that causes the computer to generate the elMTA

configuration information includes program code that causes the computer to generate the

elMTA configuration information based on the virtual cell identity contained in the handover

request.

101 . The computer-readable medium of claim 85, wherein the program code further causes

the computer to:

receive, by the target cell, a handover request to perform the handover of the UE to

the target cell, wherein the handover request contains at least part of a Channel State

Information - Reference Signal (CSI-RS) measurement report that is based on measured CSI-

RS of one or more virtual cells of the target cell; and

determine, by the target cell, a virtual cell identity based on the at least part of the

CSI-RS measurement report,

wherein the program code that causes the computer to generate the elMTA

configuration information includes program code that causes the computer to generate the

elMTA configuration information based on the determined virtual cell identity.

102. The computer-readable medium of any combination of claims 85 to 101.

103. A computer-readable medium having program code stored thereon, wherein the

program code, when executed by a computer, causes the computer to:

receive, by a user equipment (UE), a handover command to perform a handover of the

UE to a target cell, wherein the handover command contains Time Division Duplex (TDD)

configuration information and enhanced interference mitigation and traffic adaptation

(elMTA) configuration information for the UE to receive new TDD configuration

information from the target cell by Layer 1 signaling;

employ, by the UE, the TDD configuration information to determine a Physical

Random Access Channel (PRACH) resource to be used by the UE during the handover; and

employ, by the UE, the elMTA configuration information to receive the new TDD

configuration information from the target cell by the Layer 1 signaling after the handover is

complete.



104. The computer-readable medium of claim 103, wherein the program code further

causes the computer to:

receive, by the UE, after the handover is complete, a radio resource control (RRC)

connection reconfiguration message, from the target cell, that contains corrected elMTA

configuration information,

wherein the program code that causes the computer to employ the elMTA configuration

information to receive the new TDD configuration information includes program code that

causes the computer to employ the corrected elMTA configuration information to receive the

new TDD configuration information.

105. The computer-readable medium of any combination of claims 103 to 104.

106. A computer-readable medium having program code stored thereon, wherein the

program code, when executed by a computer, causes the computer to:

determine, by a source cell, to transmit, to a target cell, a handover request to perform

a handover of a user equipment (UE) to the target cell;

transmit, by the source cell, a request, to the UE, for the UE to measure one or more

Channel State Information - Reference Signal (CSI-RS) of one or more virtual cells of the

target cell; and

receive, by the source cell, a CSI-RS measurement report from the UE.

107. The computer-readable medium of claim 106, wherein the program code further

causes the computer to:

determine, by the source cell, that the target cell supports coordinated multipoint

(CoMP) scenario 4,

wherein the program code that causes the computer to determine that the target cell

supports CoMP scenario 4 is responsive to the program code that causes the computer to

determine to transmit the handover request, and

wherein the program code that causes the computer to transmit the request is responsive

to the program code that causes the computer to determine that the target cell supports CoMP

scenario 4 .

108. The computer-readable medium of claim 106, wherein the program code further

causes the computer to:



determine, by the source cell, a virtual cell identity based on the CSI- S measurement

report;

generate, by the source cell, the handover request to contain the virtual cell identity;

and

transmit, by the source cell, the handover request to the target cell.

109. The computer-readable medium of claim 106, wherein the program code further

causes the computer to:

generate, by the source cell, the handover request to contain at least part of the CSI-

RS measurement report; and

transmit, by the source cell, the handover request to the target cell.

110. The computer-readable medium of any combination of claims 106 to 109.

111. A computer-readable medium having program code stored thereon, wherein the

program code, when executed by a computer, causes the computer to:

receive, by a user equipment (UE), a request, from a source cell, for the UE to

measure one or more Channel State Information - Reference Signal (CSI-RS) of one or more

virtual cells of a target cell; and

measure, by the UE, CSI-RS of the one or more virtual cells of the target cell in

response to the request.

11 . The computer-readable medium of claim 111, wherein the program code further

causes the computer to:

generate, by the UE, a CSI-RS measurement report based on the measured CSI-RS of

the one or more virtual cells of the target cell.

113. The computer-readable medium of claim 112, wherein the program code further

causes the computer to:

transmit, by the UE, the CSI-RS measurement report to the source cell.

114. The computer-readable medium of any combination of claims 111 to 113.



115. A computer-readable medium having program code stored thereon, wherein the

program code, when executed by a computer, causes the computer to:

perform a handover, by a target cell, of a user equipment (UE) to the target cell; and

perform, by the target cell, radio resource control (RRC) connection reconfiguration

after the handover is complete, thereby enabling at least one of enhanced interference

mitigation and traffic adaptation (elMTA) or coordinated multipoint (CoMP) for the UE.

116. The computer-readable medium of claim 115, wherein the program code further

causes the computer to perform the handover by providing, in a handover command, TDD

configuration information to be used, by the UE, as a reference time division duplex (TDD)

configuration during the handover.

117. The computer-readable medium of claim 115, wherein the RRC connection

reconfiguration enables elMTA for the UE.

118. The computer-readable medium of claim 115, wherein the RRC connection

reconfiguration enables CoMP for the UE.

119. The computer-readable medium of claim 115, wherein the RRC connection

reconfiguration enables elMTA and CoMP for the UE.

1 0. The computer-readable medium of any combination of claims 115 to 119.

1 1. A computer-readable medium having program code stored thereon, wherein the

program code, when executed by a computer, causes the computer to:

perform a handover, by a user equipment (UE), of the UE to a target cell; and

respond, by the UE, to radio resource configuration (RRC) connection reconfiguration,

by the target cell, after the handover is complete, wherein the RRC connection

reconfiguration enables at least one of enhanced interference mitigation and traffic adaptation

(elMTA) or coordinated multipoint (CoMP) for the UE.

122. The computer-readable medium of claim 121, wherein the program code that causes

the computer to perform the handover includes using time division duplex (TDD)



configuration information in a handover command as a reference TDD configuration during

the handover.

1 3. The computer-readable medium of claim 121, wherein the RRC connection

reconfiguration enables elMTA for the UE.

124. The computer-readable medium of claim 121, wherein the RRC connection

reconfiguration enables CoMP for the UE.

125. The computer-readable medium of claim 121, wherein the RRC connection

reconfiguration enables elMTA and CoMP for the UE.

126. The computer-readable medium of any combination of claims 121 to 125.

127. An apparatus configured for wireless communication, comprising:

at least one processor; and

a memory coupled to said at least one processor,

wherein the at least one processor is configured to:

generate enhanced interference mitigation and traffic adaptation (elMTA)

configuration information, by a target cell, for a user equipment (UE) to receive new TDD

configuration information from the target cell by Layer 1 signaling;

generate, by the target cell, a handover command to perform a handover of the

UE to the target cell, wherein the handover command contains Time Division Duplex (TDD)

configuration information and the elMTA configuration information;

transmit, by the target cell, the handover command; and

transmit, by the target cell, the new TDD configuration information to the UE

by Layer 1 signaling after the handover is complete.

128. The apparatus of claim 127, wherein the elMTA configuration information includes a

group common radio network temporary identifier (RNTI).

129. The apparatus of claim 127, wherein the elMTA configuration information includes a

group index.



130. The apparatus of claim 127, wherein the elMTA configuration information includes a

carrier aggregation bitmap for the UE to differentiate cells in the Layer 1 signaling.

131. The apparatus of claim 127, wherein the elMTA configuration information includes at

least one of:

a downlink reference configuration for the UE to determine timeline of downlink

hybrid automatic repeat request (HARQ) signaling during and after handover; or

elMTA specific uplink power control parameters.

132. The apparatus of claim 127, wherein generating the elMTA configuration information

includes:

estimating a virtual cell identity based on a source cell identity and wireless network

topology information; and

generating the elMTA configuration information based on the estimated virtual cell

identity.

133. The apparatus of claim 132, further comprising:

determining, after the handover is complete, that the estimated virtual cell identity is

incorrect; and

transmitting, in response to the determination that the estimated virtual cell identity is

incorrect, a radio resource control (RRC) connection reconfiguration message, to the UE, that

contains corrected elMTA configuration information.

134. The apparatus of claim 133, further comprising:

receiving, after the handover is complete, a message from the UE containing a

Channel State Information - Reference Signal (CSI-RS) measurement report,

wherein the determining that the estimated virtual cell identity is incorrect is based at

least in part on the CSI-RS measurement report.

135. The apparatus of claim 133, further comprising:

measuring, after the handover is complete, a sounding reference signal (SRS) of the

UE,

wherein the determining that the estimated virtual cell identity is incorrect is based at

least in part on results of the measuring the SRS of the UE.



136. The apparatus of claim 133, further comprising:

scheduling transmissions to the UE on flexible subframes after transmission of the

corrected elMTA configuration information.

137. The apparatus of claim 133, further comprising:

determining that the estimated virtual cell identity is correct; and

scheduling transmissions to the UE on flexible subframes after the determining that

the estimated virtual cell identity is correct.

138. The apparatus of claim 137, further comprising:

receiving, after the handover is complete, a message from the UE containing a

Channel State Information - Reference Signal (CSI-RS) measurement report,

wherein the determining that the estimated virtual cell identity is correct is based at

least in part on the CSI-RS measurement report.

139. The apparatus of claim 137, further comprising:

measuring, after the handover is complete, a sounding reference signal (SRS) of the

UE,

wherein the determining that the estimated virtual cell identity is correct is based at

least in part on results of the measuring the SRS of the UE.

140. The apparatus of claim 127, further comprising:

measuring, by the target cell, a sounding reference signal (SRS) of the UE; and

determining a virtual cell identity based on the measuring of the SRS of the UE,

wherein the generating the elMTA configuration information includes generating the

elMTA configuration information based on the determined virtual cell identity.

141. The apparatus of claim 140, further comprising:

employing a timer guard the measuring the SRS of the UE.

142. The apparatus of claim 127, further comprising:

receiving, by the target cell, a handover request to perform the handover of the UE to

the target cell, wherein the handover request contains a virtual cell identity,



wherein the generating the elMTA configuration information includes generating the

elMTA configuration information based on the virtual cell identity contained in the handover

request.

143. The apparatus of claim 127, further comprising:

receiving, by the target cell, a handover request to perform the handover of the UE to

the target cell, wherein the handover request contains at least part of a Channel State

Information - Reference Signal (CSI-RS) measurement report that is based on measured CSI-

RS of one or more virtual cells of the target cell; and

determining, by the target cell, a virtual cell identity based on the at least part of the

CSI-RS measurement report,

wherein the generating the elMTA configuration information includes generating the

elMTA configuration information based on the determined virtual cell identity.

144. The apparatus of any combination of claims 1 7 to 43.

145. An apparatus configured for wireless communication, comprising:

at least one processor; and

a memory coupled to said at least one processor,

wherein the at least one processor is configured to:

receive, by a user equipment (UE), a handover command to perform a

handover of the UE to a target cell, wherein the handover command contains Time Division

Duplex (TDD) configuration information and enhanced interference mitigation and traffic

adaptation (elMTA) configuration information for the UE to receive new TDD configuration

information from the target cell by Layer 1 signaling;

employ, by the UE, the TDD configuration information to determine a

Physical Random Access Channel (PRACH) resource to be used by the UE during the

handover; and

employ, by the UE, the elMTA configuration information to receive the new

TDD configuration information from the target cell by the Layer 1 signaling after the

handover is complete.

146. The apparatus of claim 145, further comprising:



receiving, by the UE, after the handover is complete, a radio resource control (RRC)

connection reconfiguration message, from the target cell, that contains corrected elMTA

configuration information,

wherein employing the elMTA configuration information to receive the new TDD

configuration information includes employing the corrected elMTA configuration

information to receive the new TDD configuration information.

147. The apparatus of any combination of claims 145 to 146.

148. An apparatus configured for wireless communication, comprising:

at least one processor; and

a memory coupled to said at least one processor,

wherein the at least one processor is configured to:

determine, by a source cell, to transmit, to a target cell, a handover request to

perform a handover of a user equipment (UE) to the target cell;

transmit, by the source cell, a request, to the UE, for the UE to measure one or

more Channel State Information - Reference Signal (CSI-RS) of one or more virtual cells of

the target cell; and

receive, by the source cell, a CSI-RS measurement report from the UE.

149. The apparatus of claim 148, further comprising:

determining, by the source cell, that the target cell supports coordinated multipoint

(CoMP) scenario 4,

wherein the determining that the target cell supports CoMP scenario 4 is performed in

response to the determining to transmit the handover request, and

wherein the transmitting the request is performed in response to the determining that

the target cell supports CoMP scenario 4 .

150. The apparatus of claim 148, further comprising:

determining, by the source cell, a virtual cell identity based on the CSI-RS

measurement report;

generating, by the source cell, the handover request to contain the virtual cell identity;

and

transmitting, by the source cell, the handover request to the target cell.



151. The apparatus of claim 148, further comprising:

generating, by the source cell, the handover request to contain at least part of the CSI-

RS measurement report; and

transmitting, by the source cell, the handover request to the target cell.

152. The apparatus of any combination of claims 148 to 151.

153. An apparatus configured for wireless communication, comprising:

at least one processor; and

a memory coupled to said at least one processor,

wherein the at least one processor is configured to:

receive, by a user equipment (UE), a request, from a source cell, for the UE to

measure one or more Channel State Information - Reference Signal (CSI-RS) of one or more

virtual cells of a target cell; and

measure, by the UE, CSI-RS of the one or more virtual cells of the target cell

in response to the request.

154. The apparatus of claim 153, further comprising:

generating, by the UE, a CSI-RS measurement report based on the measured CSI-RS

of the one or more virtual cells of the target cell.

155. The apparatus of claim 154, further comprising:

transmitting, by the UE, the CSI-RS measurement report to the source cell.

156. The apparatus of any combination of claims 153 to 155.

157. An apparatus configured for wireless communication, comprising:

at least one processor; and

a memory coupled to said at least one processor,

wherein the at least one processor is configured to:

perform a handover, by a target cell, of a user equipment (UE) to the target

cell; and



perform, by the target cell, radio resource control (RRC) connection

reconfiguration after the handover is complete, thereby enabling at least one of enhanced

interference mitigation and traffic adaptation (elMTA) or coordinated multipoint (CoMP) for

the UE.

158. The apparatus of claim 157, wherein the performing the handover includes providing,

in a handover command, TDD configuration information to be used, by the UE, as a

reference time division duplex (TDD) configuration during the handover.

159. The apparatus of claim 157, wherein the performing RRC connection reconfiguration

enables elMTA for the UE.

160. The apparatus of claim 157, wherein the performing RRC connection reconfiguration

enables CoMP for the UE.

161 . The apparatus of claim 157, wherein the performing RRC connection reconfiguration

enables elMTA and CoMP for the UE.

162. The apparatus of any combination of claims 157 to 161.

163. An apparatus configured for wireless communication, comprising:

at least one processor; and

a memory coupled to said at least one processor,

wherein the at least one processor is configured to:

perform a handover, by a user equipment (UE), of the UE to a target cell; and

respond, by the UE, to radio resource configuration (RRC) connection

reconfiguration, by the target cell, after the handover is complete, wherein the RRC

connection reconfiguration enables at least one of enhanced interference mitigation and

traffic adaptation (elMTA) or coordinated multipoint (CoMP) for the UE.

164. The apparatus of claim 163, wherein performing the handover includes using time

division duplex (TDD) configuration information in a handover command as a reference

TDD configuration during the handover.



165. The apparatus of claim 163, wherein the RRC connection reconfiguration enables

e!MTA for the UE.

166. The apparatus of claim 163, wherein the RRC connection reconfiguration enables

CoMP for the UE.

167. The apparatus of claim 163, wherein the RRC connection reconfiguration enables

e MTA and CoMP for the UE.

The apparatus of any combination of claims 163 to 167.
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