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(57) ABSTRACT 

Techniques forestimating and reporting channel quality indi 
cator (CQI) are disclosed. Neighboring base stations may 
cause strong interference to one another and may be allocated 
different resources, e.g., different subframes. A UE may 
observe different levels of interference on different resources. 
In an aspect, the UE may determine a COI for resources 
allocated to a base station and having reduced or no interfer 
ence from at least one interfering base station. In another 
aspect, the UE may determine multiple CQI for resources of 
different types and associated with different interference lev 
els. For example, the UE may determine a first CQI based on 
at least one first subframe allocated to the base station and 
having reduced or no interference from the interfering base 
station(s). The UE may determine a second CQI based on at 
least one second subframe allocated to the interfering base 
station(s). 
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CQI ESTIMATION IN A WIRELESS 
COMMUNICATION NETWORK 

0001. The present application claims priority to provi 
sional U.S. Application Ser. No. 61/323,822, entitled “CQI 
ESTIMATION IN A WIRELESS COMMUNICATION 
NETWORK filed Apr. 13, 2010, and provisional U.S. 
Application Ser. No. 61/323,770, entitled “METHOD AND 
APPARATUS FOR DOWNLINK POWER CONTROL IN 
LONG TERM EVOLUTION (LTE) NETWORKS filed 
Apr. 13, 2010, both assigned to the assignee hereof and incor 
porated herein by reference in their entirety. 

BACKGROUND 

0002 I. Field 
0003. The present disclosure relates generally to commu 
nication, and more specifically to techniques for estimating 
channel quality indicator (COI) in a wireless communication 
network. 
0004 II. Background 
0005 Wireless communication networks are widely 
deployed to provide various communication content 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, Fre 
quency Division Multiple Access (FDMA) networks, 
Orthogonal FDMA (OFDMA) networks, and Single-Carrier 
FDMA (SC-FDMA) networks. 
0006 A wireless communication network may include a 
number of base stations that can Support communication for a 
number of user equipments (UES). A base station may trans 
mit data to a UE. Good performance may be achieved by 
having the UE estimate the quality of a communication chan 
nel from the base station to the UE, determining CQI based on 
the estimated channel quality, and sending the COI to the base 
station. The COI may indicate the estimated channel quality 
or a modulation and coding scheme that may be used for data 
transmission on the communication channel. It may be desir 
able to accurately estimate and report CQI so that good per 
formance can be achieved for data transmission. 

SUMMARY 

0007 Techniques for estimating and reporting CQI are 
described herein. Neighboring base stations may cause strong 
interference to one another and may be allocated different 
resources, e.g., different Subframes. The resources allocated 
to each base station may have reduced or no interference from 
other base stations. The resources not allocated to each base 
station may have strong interference from other base stations. 
A UE communicating with a base station may observe differ 
ent levelsfamounts of interference on different resources. 
0008. In an aspect, a UE may determine CQI for resources 
allocated to a base station and having reduced or no interfer 
ence from at least one interfering base station. In one design, 
the UE may receive signaling conveying resources (e.g., Sub 
frames) allocated to the base station. The UE may determine 
at least one resource allocated to the base station based on the 
received signaling. The UE may determine a COI based on 
the at least one resource allocated to the base station and may 
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exclude resources allocated to the at least one interfering base 
station. The UE may send the CQI to the base station and may 
thereafter receive a transmission of data sent by the base 
station based on the CQI. 
0009. In another aspect, a UE may determine multiple 
CQIs for resources of different types and associated with 
different interference levels. In one design, the UE may 
receive resource partitioning information conveying Sub 
frames semi-statically allocated to a base station and Sub 
frames semi-statically allocated to at least one interfering 
base station. The UE may determine at least one first sub 
frame allocated to the base station and at least one second 
Subframe allocated to the at least one interfering base station 
based on the resource partitioning information. The at least 
one first subframe may have reduced or no interference from 
the at least one interfering base station. The UE may deter 
mine a first CQI based on the at least one first subframe and 
may determine a second COI based on the at least one second 
subframe. The UE may send the first CQI and the second CQI 
to the base station. The UE may thereafter receive a transmis 
sion of data sent by the base station based on the first CQI 
and/or the second CQI. 
0010. A base station may perform complementary func 
tions to Support COI estimation and reporting by UEs, as 
described below. Various aspects and features of the disclo 
sure are described in further detail below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 shows a wireless communication network. 
0012 FIG. 2 shows an exemplary frame structure. 
0013 FIG. 3 shows two exemplary subframe formats. 
0014 FIG. 4 shows an exemplary interlace structure. 
0015 FIG. 5 shows an example of resource partitioning 
for two base stations. 
0016 FIG. 6 shows a process for determining a clean CQI 
for allocated resources. 
0017 FIG.7 shows a process for receiving a clean CQI for 
allocated resources. 
0018 FIG. 8 shows a process for determining multiple 
CQIs for different resources. 
0019 FIG. 9 shows a process for receiving multiple CQIs 
for different resources. 
0020 FIG. 10 shows a process for transmitting data. 
0021 FIG. 11 shows a block diagram of a design of a base 
station and a UE. 
0022 FIG. 12 shows a block diagram of another design of 
a base station and a UE. 

DETAILED DESCRIPTION 

0023 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 inter 
changeably. A CDMA network may implement a radio tech 
nology such as Universal Terrestrial Radio Access (UTRA), 
cdma2000, etc. UTRA includes Wideband CDMA 
(WCDMA), Time Division Synchronous CDMA (TD 
SCDMA), and other variants of CDMA. cdma2000 covers 
IS-2000, IS-95 and IS-856 standards. ATDMA 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 802.11 
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(Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash 
OFDM(R), etc. UTRA and E-UTRA are part of Universal 
Mobile Telecommunication System (UMTS). 3GPP Long 
Term Evolution (LTE) and LTE-Advanced (LTE-A), in both 
frequency division duplexing (FDD) and time division 
duplexing (TDD), are new releases of UMTS that use 
E-UTRA, which employs OFDMA on the downlink and SC 
FDMA on the uplink. 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 technolo 
gies. For clarity, certain aspects of the techniques are 
described below for LTE, and LTE terminology is used in 
much of the description below. 
0024 FIG. 1 shows a wireless communication network 
100, which may be an LTE network or some other wireless 
network. Wireless network 100 may include a number of 
evolved Node Bs (eNBs) 110 and other network entities. An 
eNB may be an entity that communicates with the UEs and 
may also be referred to as a base station, a Node B, an access 
point, etc. Each eNB may provide communication coverage 
for a particular geographic area and may support communi 
cation for the UEs located within the coverage area. To 
improve network capacity, the overall coverage area of an 
eNB may be partitioned into multiple (e.g., three) smaller 
areas. Each smaller area may be served by a respective eNB 
subsystem. In 3GPP, the term “cell can refer to a coverage 
area of an eNB and/or an eNB subsystem serving this cover 
age area. In general, an eNB may support one or multiple 
(e.g., three) cells. 
0025. An eNB 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 unre 
stricted 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)). An eNB for a macro cell may be referred to as a 
macro eNB. An eNB for a pico cell may be referred to as a 
pico eNB. An eNB for a femto cell may be referred to as a 
home eNB (HeNB). In the example shown in FIG. 1, an eNB 
110a may be a macroeNB foramacro cell 102a, an eNB110b 
may be a pico eNB for a pico cell 102b, and an eNB 110c may 
be a home eNB for a femto cell 102C. The terms “eNB and 
“base station” are used interchangeably herein. 
0026 Wireless network 100 may also include relays. A 
relay may be an entity that can receive a transmission of data 
from an upstream station (e.g., an eNB or a UE) and send a 
transmission of the data to a downstream station (e.g., a UE or 
an eNB). A relay may also be a UE that can relay transmis 
sions for other UEs. In the example shown in FIG. 1, a relay 
110d may communicate with macro eNB 110a and a UE120d 
in order to facilitate communication between eNB 110a and 
UE 120d. A relay may also be referred to as a relay station, a 
relay eNB, a relay base station, etc. 
0027 Wireless network 100 may be a heterogeneous net 
work (HetNet) that includes eNBs of different types, e.g., 
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macro eNBs, pico eNBs, home eNBs, relays, etc. These dif 
ferent types of eNBs may have different transmit power lev 
els, different coverage areas, and different impact on interfer 
ence in wireless network 100. For example, macro eNBs may 
have a high transmit power level (e.g., 5 to 40 Watts) whereas 
pico eNBs, HeNBs, and relays may have lower transmit 
power levels (e.g., 0.1 to 2 Watts). 
0028. A network controller 130 may couple to a set of 
eNBs and may provide coordination and control for these 
eNBs. Network controller 130 may communicate with the 
eNBs via a backhaul. The eNBs may also communicate with 
one another, e.g., directly or indirectly via a wireless or wire 
line backhaul. 
0029 UEs 120 may be dispersed throughout wireless net 
work 100, and each UE may be stationary or mobile. A UE 
may also be referred to as a mobile station, a terminal, an 
access terminal, 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 handheld 
device, a laptop computer, a cordless phone, a wireless local 
loop (WLL) station, a Smartphone, a netbook, a Smartbook, a 
tablet, etc. A UE may communicate with an eNB via the 
downlink and uplink. The downlink (or forward link) refers to 
the communication link from the eNB to the UE, and the 
uplink (or reverse link) refers to the communication link from 
the UE to the eNB. In FIG. 1, a solid line with double arrows 
indicates desired transmissions between a UE and a serving 
eNB, which is an eNB 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 eNB. 
0030 FIG. 2 shows an exemplary frame structure 200 for 
FDD in LTE. The transmission timeline for each of the down 
link and uplink 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., 
seven symbol periods for a normal cyclic prefix (as shown in 
FIG. 2) or six symbol periods for an extended cyclic prefix. 
The 2L symbol periods in each Subframe may be assigned 
indices of 0 through 2L-1. 
003.1 LTE utilizes orthogonal frequency division multi 
plexing (OFDM) on the downlink and single-carrier fre 
quency division multiplexing (SC-FDM) on the uplink. 
OFDM and SC-FDM partition a frequency range into mul 
tiple (N) orthogonal Subcarriers, which are also com 
monly 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 (N) may 
be dependent on the system bandwidth. For example, the 
Subcarrier spacing may be 15 kilohertz (KHZ), and N 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. 
Each Subband may cover a range of frequencies, e.g., 1.08 
MHz or some other range. 
0032. The available time frequency resources for each of 
the downlink and uplink may be partitioned into resource 
blocks. The number of resource blocks available in a slot for 
each link may be dependent on the system bandwidth and 
may range from 6 to 110 for system bandwidth of 1.25 MHz 
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to 20 MHz, respectively. Each resource block may cover 12 
Subcarriers in one slot and may include a number of resource 
elements. 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. 
0033. In LTE, an eNB may transmit a primary synchroni 
Zation signal (PSS) and a secondary synchronization signal 
(SSS) on the downlink in the center 1.08 MHz of the system 
bandwidth for each cell supported by the eNB. The PSS and 
SSS may be transmitted in symbol periods 6 and 5, respec 
tively, in subframes 0 and 5 of each radio frame with the 
normal cyclic prefix, as shown in FIG. 2. The PSS and SSS 
may be used by UEs for cell search and acquisition. The eNB 
may transmit a cell-specific reference signal (CRS) across the 
system bandwidth for each cell supported by the eNB. The 
CRS may be transmitted in certain symbol periods of each 
subframe and may be used by the UEs to perform channel 
estimation, channel quality measurement, and/or other func 
tions. The eNB may also transmit a Physical Broadcast Chan 
nel (PBCH) in symbol periods 0 to 3 in slot 1 of certain radio 
frames. The PBCH may carry some system information. The 
eNB may transmit other system information such as System 
Information Blocks (SIBs) on a Physical Downlink Shared 
Channel (PDSCH) in certain subframes. 
0034 FIG.3 shows two exemplary subframe formats 310 
and 320 for the downlink with the normal cyclic prefix. Sub 
frame format 310 may be used for an eNB equipped with two 
antennas. A CRS may be transmitted from antennas 0 and 1 in 
symbol periods 0, 4, 7 and 11. A reference signal is a signal 
that is known a priori by a transmitter and a receiver and may 
also be referred to as pilot. A CRS is a reference signal that is 
specific for a cell, e.g., generated based on a cell identity (ID). 
In FIG. 3, for a given resource element with label R a 
modulation symbol may be transmitted on that resource ele 
ment from antenna a, and no modulation symbols may be 
transmitted on that resource element from other antennas. 
Subframe format 320 may be used for an eNB equipped with 
four antennas. A CRS may be transmitted from antennas 0 
and 1 in symbol periods 0, 4.7 and 11 and from antennas 2 and 
3 in symbol periods 1 and 8. For both subframe formats 310 
and 320, a CRS may be transmitted on evenly spaced subcar 
riers, which may be determined based on the cell ID. Differ 
ent eNBs may transmit their CRSs on the same or different 
subcarriers, depending on their cell IDs. For both subframe 
formats 310 and 320, resource elements not used for the CRS 
may be used to transmit data (e.g., traffic data, control data, 
and/or other data). 
0035. The PSS, SSS, CRS and PBCH in LTE are described 
in 3GPP TS 36.211, entitled “Evolved Universal Terrestrial 
Radio Access (E-UTRA); Physical Channels and Modula 
tion.” which is publicly available. 
0036 FIG. 4 shows an exemplary interlace structure 400, 
which may be used for each of the downlink and uplink for 
FDD in LTE. As shown in FIG. 4. Q interlaces with indices of 
0 through Q-1 may be defined, where Q may be equal to 4, 6, 
8, 10, or some other value. Each interlace may include sub 
frames that are spaced apart by Q Subframes. In particular, 
interlace q may include Subframes q, q+Q, q+2O, etc., where 
qe{0, . . . , Q-1}. 
0037. The wireless network may support data transmis 
sion with hybrid automatic retransmission (HARQ) on the 
downlink and/or uplink. For HARO, a transmitter (e.g., an 
eNB) may send an initial transmission of a data packet and 
may thereafter send one or more additional transmissions of 
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the packet, if needed, until the packet is decoded correctly by 
a receiver (e.g., a UE), or the maximum number of transmis 
sions has been sent, or some other termination condition is 
encountered. After each transmission of the packet, the 
receiver may decode all received transmissions of the packet 
to attempt to recover the packet. The receiver may send an 
acknowledgement (ACK) if the packet is decoded correctly or 
a negative acknowledgement (NACK) if the packet is 
decoded in error. The transmitter may send another transmis 
sion of the packet if a NACK is received and may terminate 
transmission of the packet if an ACK is received. The trans 
mitter may process (e.g., encode and modulate) the packet 
based on a modulation and coding scheme (MCS), which may 
be selected such that the packet can be decoded correctly with 
high probability after a target number of transmissions of the 
packet. This target number of transmissions may be referred 
to as a HARO target termination. 
0038. For synchronous HARQ, all transmissions of a 
packet may be sent in subframes of a single interlace. For 
asynchronous HARO, each transmission of a packet may be 
sent in any subframe. 
0039. A UE may be located within the coverage of mul 
tiple eNBs. One of these eNBs may be selected to serve the 
UE. The serving eNB may be selected based on various 
criteria Such as received signal strength, received signal qual 
ity, pathloss, etc. Received signal quality may be quantified 
by a signal-to-noise-and-interference ratio (SINR), a carrier 
to-interference ratio (C/I), a reference signal received quality 
(RSRO), etc. For clarity, SINR is used to denote received 
signal quality in much of the description below. 
0040 AUE may operate in a dominant interference sce 
nario in which the UE may observe strong interference from 
one or more interfering eNBs. A dominant interference sce 
nario may occur due to restricted association. For example, in 
FIG. 1, UE 120c may be close to HeNB 110c and may have 
high received power for eNB 110c. However, UE 120c may 
not be able to access HeNB110c due to restricted association 
and may then connect to macro eNB110a with lower received 
power. UE 120c may then observe strong interference from 
HeNB 110c on the downlink and may also cause strong 
interference to HeNB 110c on the uplink. 
0041. A dominant interference scenario may also occur 
due to range extension, which is a scenario in which a UE 
connects to an eNB with lower pathloss and possibly lower 
SINR among all eNBs detected by the UE. For example, in 
FIG. 1, UE 120b may be located closer to pico eNB110b than 
macro eNB 110a and may have lower pathloss for pico eNB 
110b. However, UE 120b may have lower received powerfor 
pico eNB 110b than macro eNB 110a due to a lower transmit 
power level of pico eNB 110b as compared to macro eNB 
110a. Nevertheless, it may be desirable for UE 120b to con 
nect to pico eNB 110b due to the lower pathloss. This may 
result in less interference to the wireless network for a given 
data rate for UE 120b. 

0042 Communicationina dominant interference scenario 
may be supported by performing inter-cell interference coor 
dination (ICIC). In one design of ICIC, resource partitioning/ 
coordination may be performed to allocate resources to an 
eNB located near the vicinity of one or more strong interfer 
ing eNBs. The interfering eNB(s) may avoid transmitting or 
may transmit at lower power levels on the allocated resources, 
possibly except for the CRS. A UE can then reliably commu 
nicate with the eNB on the allocated resources in the presence 
of the interfering eNB(s) and may observe reduced or no 
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interference (possibly except for the CRS) from the interfer 
ing eNB(s). For example, in FIG. 1, some resources may be 
allocated to pico eNB 110b and may have reduced or no 
interference from interfering macro eNB 110a. Pico eNB 
110b can then reliably communicate with UE 120b on the 
allocated resources. 
0043. In general, time and/or frequency resources may be 
allocated to eNBS via resource partitioning. In one design, the 
system bandwidth may be partitioned into a number of sub 
bands, and one or more subbands may be allocated to an eNB. 
In another design, a set of subframes may be allocated to an 
eNB. In yet another design, a set of resource blocks may be 
allocated to an eNB. For clarity, much of the description 
below assumes a time division multiplex (TDM) resource 
partitioning scheme in which one or more interlaces may be 
allocated to an eNB. The subframes of the allocated interlace 
(s) may observe reduced or no interference from strong inter 
fering eNBs. TDM resource partitioning may be especially 
applicable in a co-channel deployment in which macro eNBs 
and other types of eNBs operate on the same frequency chan 
nel. 
0044. In general, resource partitioning may be performed 
by a group of eNBS (e.g., through negotiation via the back 
haul) or by a designated network entity (e.g., network con 
troller 130 in FIG. 1) for the group of eNBs. In one design, 
each eNB may be allocated some resources (e.g., some Sub 
frames) that can be used by that eNB and have reduced or no 
interference from other eNBs in the group. In one design, the 
resource partitioning may be performed in a semi-static man 
ner. In another design, the resource partitioning may be per 
formed in a semi-static and dynamic/adaptive manner. For 
example, some minimum resources (e.g., a minimum number 
of subframes) may be semi-statically allocated to an eNBand 
additional resources (e.g., additional Subframes) may be 
dynamically or adaptively allocated to the eNB. The semi 
statically allocated resources may ensure that each eNB has 
Sufficient resources to reliably send control data to Support 
communication with its UEs. The dynamically allocated 
resources may be dependent on traffic load of different eNBs 
and may be used to send traffic data and/or other data. For 
clarity, much of the description below assumes semi-static 
and dynamic resource allocation. 
004.5 FIG. 5 shows an example of TDM resource parti 
tioning to Support communication in a dominant interference 
scenario involving two eNBSY and Z. In this example, eNBY 
may be allocated interlace0, and eNB Z may be allocated 
interlace 7 in a semi-static manner, e.g., via negotiation 
between the eNBs through the backhaul. eNBY can transmit 
in subframes of interlace0 and may avoid transmitting or may 
transmit at a lower power level in subframes of interlace 7. 
Conversely, eNBZ can transmit in subframes of interlace 7 
and may avoid transmitting or may transmit at a lower power 
level in subframes of interlace 0. The subframes of the 
remaining interlaces 1 through 6 may be dynamically/adap 
tively allocated to eNBY and/or eNBZ. 
0046 Table 1 lists different types of subframes in accor 
dance with one design. From the perspective of eNB Y, an 
interlace allocated to eNBY may include “protected sub 
frames (denoted as U subframes) that can be used by eNBY 
and having reduced or no interference from interfering eNBs. 
An interlace allocated to another eNB Z may include “pro 
hibited' subframes (denoted as N subframes) that cannot be 
used by eNBY or may be used at a lower transmit power level. 
An interlace not allocated to any eNB may include “common 
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subframes (denoted as C subframes) that can be used by 
different eNBs. A subframe that is dynamically allocated is 
denoted with an 'A' prefix and may be a protected subframe 
(denoted as an AU subframe), or a prohibited subframe (de 
noted as an AN subframe), or a common subframe (denoted 
as an AC subframe). The different types of subframes may 
also be referred to by other names. For example, a protected 
subframe may be referred to as a reserved subframe, an allo 
cated subframe, etc. 

TABLE 1 

Subframe Types 

Subframe Expected 
Type Description CQI 

U Protected subframe that can be used for data High 
transmission and having reduced or no CQI 
interference from interfering eNBs. 

N Prohibited subframe that may not Low CQI 
be used for data transmission or may be 
used at a lower transmit power level. 

C Common subframe that can be used for Low to 
data transmission by different eNBs. High 

CQI 

0047. In one design, an eNB may transmit (e.g., broadcast) 
static resource partitioning information (SRPI) to its UEs. In 
one design, the SRPI may comprise Q fields for the Q inter 
laces. In one design, the field for each interlace may be set (i) 
to “U” to indicate the interlace being allocated to the eNBand 
including U subframes, or (ii) to “N' to indicate the interlace 
being allocated to anothereNB and including N subframes, or 
(iii) to “X” to indicate the interlace being dynamically allo 
cated to any eNB and including X subframes. An X subframe 
may be an AU subframe allocated to the eNB, an AN sub 
frame allocated to another eNB, or an AC subframe that can 
be used by different eNBs. 
0048. A UE may receive the SRPI from the eNB and can 
identify Usubframes and N subframes for the eNB based on 
the SRPI. For each interlace marked as “X” in the SRPI, the 
UE may not know whether the X subframes in that interlace 
will be AU subframes, or AN subframes, or AC subframes. 
The UE may have only partial knowledge of the resource 
partitioning and may know only the semi-static part of the 
resource partitioning via the SRPI. The eNB may have full 
knowledge of the resource partitioning and may know both 
the semi-static part and the dynamic part of the resource 
partitioning. 
0049 AUE may estimate SINR of an eNB based on a CRS 
received from the eNB. The UE may determine CQI based on 
the estimated SINR and may report the CQI to the eNB. The 
eNB may use the CQI for link adaptation to select a modula 
tion and coding scheme (MCS) for data transmission to the 
UE. Different types of subframes may have different levels of 
interference and hence may be associated with very different 
CQIS. In particular, protected Subframes (e.g., U and AU 
subframes) may be characterized by better CQI since domi 
nant interfering eNBs do not transmit or transmit at lower 
power levels in these subframes. In contrast, COI may be 
much worse for other subframes (e.g., N, AN, C and AC 
subframes) in which one or more dominant interfering eNBs 
can transmit at higher power levels. From the point of view of 
CQI, AU subframes may be equivalent to U subframes (since 
both are protected subframes), and AN subframes may be 
equivalent to N subframes (since both are prohibited sub 
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frames). AC subframes may be different from U and AU 
subframes and also from N and AN subframes. Hence, AC 
subframes may be characterized by a completely different 
CQI than the CQI for U and AU subframes and the CQI for N 
and AN subframes. To achieve good link adaptation perfor 
mance, an eNB should have relatively accurate CQI for each 
subframe in which the eNB may transmit data to a UE. 
0050. In an aspect, a UE may determine CQI for protected 
Subframes having reduced or no interference from interfering 
eNBs. The protected subframes may be selected first by an 
eNB for transmission of data to the UE since the CQI for these 
subframes may likely be higher due to protection from the 
interfering eNBs. ACQI for one or more protected subframes 
may be referred to as a “clean CQI to emphasize that it is 
measured over subframe(s) in which dominant interfering 
eNBs do not transmit or transmit at a lower power level. 
0051. In another aspect, a UE may determine multiple 
CQIs for different types of subframes, which may observe 
different levels of interference and hence may be associated 
with different CQIs. In one design, a clean CQI may be 
obtained for one or more protected subframes, and at least one 
additional CQI may be obtained for at least one reference 
subframe. A reference subframe is a subframe used to deter 
minefestimate an additional CQI. A reference subframe may 
be a subframe that is not a protected Subframe and may be an 
N, AN, C, or AC subframe. A CQI for one or more reference 
subframes may be referred to as an “unclean CQI to empha 
size that it is measured over one or more subframes in which 
one or more interfering eNBs may be transmitting at a high 
power level. 
0052. In one design, a number of CQI modes may be 
Supported, and a UE may determine one or more CQIS in each 
CQI mode. Table 2 lists three CQI modes that may be sup 
ported, in accordance with one design. 

TABLE 2 

CQI Modes 

CQI Mode Description 

CQI Mode UE determines only a clean CQI for one or more protected 
1 Subframes. 
CQI Mode UE determines a clean CQI for one or more protected subframes 
2 and an unclean CQI for one or more reference subframes. 
CQI Mode UE determines a clean CQI for one or more protected subframes 
3 and multiple unclean CQIs for different reference subframes. 

0053 CQI mode 1 may be compatible with CQI modes 
that do not support unclean CQI. However, a clean CQI alone 
may not be sufficient for an eNB scheduler, especially when 
there is a large amount of traffic data on the downlink and all 
of the traffic data cannot be scheduled in U subframes. If the 
eNB schedules the UE on an AC subframe, then the clean CQI 
may be too optimistic since AC Subframes are not protected, 
and performance of data transmission in these AC Subframes 
may be poor. CQI mode 2 may be used to determine and 
report both a clean CQI and an unclean CQI. CQI mode 3 may 
be used to determine and report a clean CQI and multiple 
unclean CQIs. The number of unclean CQIs to report may be 
selected based on a tradeoff between signaling overhead to 
report the unclean COIs and improvement in data transmis 
sion performance with the multiple unclean CQIs. CQI 
modes 2 and 3 may provide the eNB with more flexibility to 
schedule the UE on either a protected subframe or some other 
Subframe and still achieve good performance for data trans 
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mission. For CQI modes 2 and 3, a combination of clean and 
unclean CQIs may be referred to as vectorial CQI. 
0054 An unclean CQI may be determined for one or more 
reference Subframes, which may be selected in various man 
ners. In one design, the subframe(s) used to determine an 
unclean CQI may be selected by a UE. The UE may select one 
or more reference subframes to use to determine an unclean 
CQI based on its limited knowledge of only the location of U 
and N subframes for an eNB. In another design, the subframe 
(s) used to determine an unclean CQI may be selected by an 
eNB and signaled to a UE. 
0055. In a first design, an unclean CQI may be determined 
based only on one or more N subframes (and not subframes of 
other types). The N subframe(s) used to determine the 
unclean COI may be selected in various manners. In one 
design, the N subframe(s) may be configured by an eNB and 
signaled to the UE. For example, the UE may be configured to 
determine an unclean CQI for every P-th subframe in one or 
more interlaces containing N Subframes, where P may be any 
value. In another design, the UE may be configured to deter 
mine an unclean CQI for an N subframe that is as close as 
possible to a subframe in which a COI report is transmitted by 
the UE. For example, the UE may send a CQI report in 
subframe n, and the N subframe to use to determine the 
unclean CQI may be subframe n-m, where m may be the 
Smallest integer that is equal to or larger than m (i.e., 
m2m) Such that subframe n-m is an N subframe. m. 
may be a minimum delay between CQI estimation and report 
ing and may be equal to four or some other value. The N 
subframe(s) used to determine the unclean CQI may also be 
selected in other manners. The UE may not be scheduled for 
data transmission in N subframes, which may be protected 
subframes for another eNB. An unclean CQI determined 
based on N subframe(s) may represent a worst-case CQI for 
the UE. 

0056. In a second design, an unclean CQI may be deter 
mined by averaging over a set of Subframes, which may 
exclude USubframes. In one design, the set of subframes may 
be configured by the eNB and signaled to the UE. For the 
example shown in FIG. 5, the UE may be configured to 
determine an unclean CQI for subframes 1 through 7. In 
another design, the set of Subframes may be dependent on 
when a COI report is sent by the UE. For example, the UE 
may send a COI reportin subframen, and the set of subframes 
used to determine the unclean CQI may include subframes 
n-k, forksksk, but excluding any USubframe. In one 
design, k, and/ork, may be fixed values, e.g., specified in 
a standard. For example, k, may be equal to a fixed value of 
4 or some other value. As another example, k-k, may be 
equal to a fixed value of 8 or some other value. In another 
design, k, and/ork may be determined by the UE based 
on resource partitioning and/or other information. For 
example, k, may be equal to a fixed value of4, and k may 
be determined based on the number of interlaces, Q (e.g., 
k-k+Q-1). For the example shown in FIG. 5 with Q-8, 
the set of subframes may include up to eight non-USubframes 
that are 4 to 11 subframes earlier than subframen. In another 
design, k, and/or k may be configured by the eNB and 
signaled to the UE. For all designs, the UE may estimate the 
SINR of each subframe in the set of subframes. The UE may 
then average the SINRs of all subframes in the setto obtain an 
average SINR. The UE may then determine the unclean CQI 
based on the average SINR. 
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0057. In a third design, an unclean CQI may be determined 
by averaging over a set of Subframes, which may exclude N 
and USubframes. In one design, the set of subframes may be 
configured by the eNB and signaled to the UE. In another 
design, the set of subframes may be dependent on whena COI 
report is sent by the UE. For example, the UE may send a COI 
report in subframe n, and the set of subframes used to deter 
mine the unclean COI may include subframes in-k, for 
kitsksk, but excluding any U. Subframe and any N 
subframe. 

0058. In a fourth design, an unclean CQI may be deter 
mined by separately estimating interference in N and U sub 
frames and estimating the total interference observed by the 
UE. The U subframes may include no interference from 
dominant interfering eNBs (possibly except for the CRS) but 
may include interference from other eNBs. The N subframes 
may include interference from interfering eNB(s) allocated 
these subframes but may include no interference from other 
eNBs. For example, subframes may be allocated to eNBs of 
different power classes, U subframes may be allocated to 
macro eNBs, and N subframes may be allocated to pico 
and/or home eNBs. The UE may communicate with a macro 
eNB and may observe interference from other macro eNBs in 
the same power class in U subframes. The UE may observe 
interference from pico and home eNBs in N subframes. 
0059 Hence, the UE may observe interference from dif 
ferent interfering eNBs in different subframes, and neither U 
subframes nor N subframes may capture the total interference 
observed by the UE. The eNB may desire to know the total 
(worst-case) interference observed by the UE. In this case, the 
UE may separately estimate interference in the N subframes 
and the U subframes. The UE may then combine the esti 
mated interference for the N subframes and the estimated 
interference for the U subframes based on a suitable combin 
ing function to obtain the total interference. The combining 
function should avoid double counting of the interference 
from any given interfering eNB. For example, if an interfering 
eNB transmits in both an N subframe and a U subframe, then 
the estimated interference for this interfering eNB from either 
the N subframe or the U subframe (and not both subframes) 
may be used to compute the total interference. 
0060. The UE may estimate interference for each interfer 
ing eNB based on the CRS transmitted by that eNB. The 
CRSs from different eNBs may or may not collide depending 
on their cell IDs. If the CRSs from different eNBs collide, 
then the UE may perform reference signal interference can 
cellation (RSIC). For example, if the CRSs from eNBs Yand 
Z collide, then the UE may estimate and cancel the interfer 
ence due to the CRS from eNBY before measuring the CRS 
from eNBZ, and vice versa. A more accurate measurement of 
a CRS from an eNB may be obtained by canceling interfer 
ence due to the CRSs from other eNBs. The interference due 
to a given eNBina given subframe may be estimated based on 
the received power of the CRS from the eNB in the subframe 
(possibly after estimating and canceling the CRSs from other 
eNBs in the subframe). 
0061 The total interference may be determined based on 
the estimated interference for different types of subframes, 
including U and N subframes. The combining function may 
be designed to provide an accurate estimate of the total inter 
ference based on the estimated interference for U subframes, 
the estimated interference for N subframes, and the estimated 
interference for other subframes. The UE may determine an 
unclean CQI based on the total interference. 
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0062. In a fifth design, an unclean CQI may be determined 
for one or more reference subframes selected in a predeter 
mined manner. In one design, different Subframes may be 
selected by cycling through different offsets and selecting one 
or more subframes for determining an unclean COI in each 
CQI reporting period. For example, the UE may send a COI 
report in Subframen, and Subframe n-m-k, may be used to 
determine an unclean CQI, where k, denotes a subframe offset 
for reporting periodi and m, is a fixed delay (e.g., m-4). 
0063 Reporting index i may range from 0 through K-1, 
where K may denote the number of offsets and may be any 
value. Index i may be initialized to zero after a successful 
access procedure, or after an update of a cqi-pmi-configlindex 
from upper layer, or based on Some other event. Index i may 
be incremented by one after each COI reporting, e.g., i (i+1) 
mod K. 

0064. The number of offsets (K) and/or the K offsets ko 
through k for the K reporting periods 0 through K-1, 
respectively, may be determined in various manners. In one 
design, the number of offsets and/or the K offsets may be 
fixed values. For example, the number of offsets may be equal 
to a fixed value of 2, 4, or some other value, and the K offsets 
may include offsets 0 through K-1. In another design, the 
number of offsets and/or the K offsets may be dependent on 
resource partitioning. For example, the number of offsets may 
be equal to the number of interlaces (or K=Q), and the Q 
offsets may include 0 through Q-1. In yet another design, the 
number of offsets (K) and/or the K offsets ko through k 
may be configured by the eNB and signaled to the UE. 
0065 For the fifth design, an unclean CQI reported in 
Subframe n may be determined based on a single Subframe 
n-m-k, as described above. An unclean COI may also be 
determined based on multiple subframes, e.g., Subframe 
n-m-k, through subframe n-m-k-S+1, where S is the 
number of subframes to average for the unclean CQI. For both 
cases, multiple unclean CQIs may be effectively determined 
and reported by cycling through different offsets to select 
different subframes in which to determine unclean CQI. 
0.066 Five exemplary designs for selecting one or more 
reference subframes to use to determine an unclean CQI have 
been described above. An unclean CQI may also be deter 
mined for one or more reference subframes that may be 
selected in other manners. 

0067. A UE may select reference subframes to use to 
determine multiple unclean COIs in various manners. In a 
first design, one unclean COI may be determined for one or 
more N subframes, and another unclean CQI may be deter 
mined for one or more X subframes. In a second design, 
multiple unclean CQIs may be determined for multiple sub 
frames with different offsets. The subframes used to deter 
mine multiple unclean CQIs may also be determined in other 
aS. 

0068 An eNB may select reference subframes to use to 
determine an unclean CQI and may signal the selected Sub 
frames to the UE. In one design, one or more reference Sub 
frames used to determine an unclean CQI may be a fixed 
offset with respect to one or more subframes to use to deter 
mine a clean COI. In another design, one or more reference 
subframes to use to determine an unclean CQI may be a fixed 
offset with respect to a subframe for CQI reporting. For 
example, the UE may send a COI report in subframe n, and a 
reference subframe used to determine an unclean CQI may be 
subframe n-k, where k, may be a fixed offset. For both 
designs, the offset may be determined by the eNB and sig 
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naled to the UE, e.g., via new cqi-pmi-configlindex configu 
rations or a new field for applicable Radio Resource Control 
(RRC) messages. The eNB may change the offset (e.g., once 
in a while) and may send the new offset to the UE. The eNB 
may also select reference subframe(s) used to determine an 
unclean CQI in other manners. 
0069. For the offset-based designs described above, the 
offset may be determined in different manners for FDD and 
TDD. For FDD (e.g., as shown in FIGS. 2 and 5), all 10 
subframes of a radio frame may be available for the downlink, 
and an offset may be determined in a straightforward manner. 
For TDD, only some of the 10 subframes of each radio frame 
may be available for the downlink, and an offset may take into 
account valid subframes for the downlink. For example, an 
offset of 3 in TDD may mean 3 valid subframes for the 
downlink before a subframe used to determine a clean CQI or 
an unclean CQI. 
0070 Clean and unclean CQIs may be determined and 
reported at any periodicities. In one design, clean and unclean 
CQIs may be determined and reported at the same periodicity, 
e.g., in the same Subframe or different subframes. In another 
design, clean and unclean CQIS may be determined and 
reported at different periodicities. For example, a clean CQI 
may be determined and reported more frequently than an 
unclean CQI. In one design, a periodicity of Q or an integer 
multiple of Q may be used for a clean CQI. A periodicity of 
any value that is not an integer multiple of Q may implicitly 
cycle through various subframes for an unclean CQI. For 
example, if Q-8 as shown in FIG. 5, then a periodicity of 9 
may cycle through all subframes in different reporting peri 
ods. In one design, the same or different periodicities for 
clean and unclean CQIs may be configured for a UE by an 
eNB and signaled to the UE. 
0071. In one design, the same CQI configuration may be 
used for both clean and unclean CQIS. In another design, 
different COI configurations may be used for clean and 
unclean CQIS. A COI configuration may be associated with 
various parameters for estimating and/or reporting CQI. For 
example, a COI configuration may indicate a periodicity of 
reporting CQI, specific subframes in which to report CQI, a 
specific offset to determine one or more subframes used to 
estimate CQI, etc. 
0072 An eNB may maintain a setpoint for a transmission 
of data (e.g., traffic data and/or control data) on the downlink 
to a UE. The setpoint may correspond to a target SINR for the 
transmission of data. The setpoint may be adjusted based on 
a power control loop (which may be referred to as an outer 
loop) to obtain a desired level of performance for the trans 
mission of data. This desired level of performance may be 
quantified by a target error rate, a target erasure rate, or some 
other metric. For example, the setpoint may be (i) increased to 
a higher target SINR if performance is worse than the target 
error rate or (ii) decreased to a lower target SINR if perfor 
mance is better than the target error rate. The setpoint and an 
estimated SINR may be used to determine the transmit power 
level for the transmission of data. For example, if a transmit 
power level of P1 results in an estimated SINR of X decibels 
(dB) and the setpoint is Y dB, then the transmit power level 
may be adjusted by (Y-X) dB to (P1+Y-X). In general, a 
higher setpoint and/or a lower estimated SINR may corre 
spond to higher transmit power, and vice versa. Transmit 
power may be given by a transmit power spectral density 
(PSD), which may be indicative of transmit power per unit 
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frequency (e.g., per subcarrier). The estimated SINR may be 
obtained from one or more CQIs reported by an UE. 
(0073 Subframes of different types may observe different 
levels of interference and hence may be associated with dif 
ferent SINRs for a given amount of transmit power from an 
eNB. A single setpoint may be used for all subframes of 
different types and may be adjusted by an outer loop based on 
widely varying SINRs for the subframes of different types. 
However, the outer loop may not converge due to large fluc 
tuations in the SINRs or may converge to a very conservative 
value, both of which may be undesirable. 
0074. In another aspect, an eNB may maintain multiple 
setpoints for different types of Subframes. In one design, the 
eNB may maintain a first setpoint for protected subframes 
(e.g., U and AU Subframes) and a second setpoint for remain 
ing subframes. In another design, the eNB may maintain a 
first setpoint for Uand AU subframes, a second setpoint for N 
and AN subframes, and a third setpoint for AC subframes. In 
general, the eNB may maintain any number of setpoints for 
any number of subframe types. Different subframe types may 
be associated with different levels of interference and hence 
different SINRS. 
0075. In one design, an eNB may maintain multiple set 
points for different subframe types for each UE of interest. In 
another design, an eNB may maintain multiple setpoints for 
different subframe types for a group of UEs or all UEs. In one 
design, an eNB may maintain multiple setpoints for different 
Subframe types for each type of transmission (e.g., for each 
physical channel). In another design, an eNB may maintain 
multiple setpoints for different subframe types for all types of 
transmission (e.g., for all physical channels). In yet another 
design, an eNB may maintain multiple setpoints for different 
Subframe types for each type of transmission (e.g., for each 
physical channel) for each UE. An eNB may also maintain 
multiple setpoints for different subframe types in other man 

S. 

0076 An eNB may determine multiple setpoints for dif 
ferent subframe types in various manners. In one design, the 
eNB may set the setpoint for a subframe type based on a target 
level of performance and measured performance for the sub 
frame type, as described above. For data transmission with 
HARO, the eNB may use a lower setpoint for a longer HARQ 
target termination, and Vice versa. In another design, the eNB 
may set the setpoint for a subframe type based on estimated 
interference in subframes of that type. For example, the eNB 
may use a lower setpoint for higher estimated interference, 
and vice versa. 
0077. In one design, an eNB may independently deter 
mine the setpoint for each Subframe type. In another design, 
an eNB may determine a first setpoint for a first subframe type 
and may determine a second setpoint for a second Subframe 
type based on the first setpoint and an offset. This offset may 
be a fixed value or an adjustable value, which may be varied 
based on measured interference or measured performance 
The eNB may determine one or more additional setpoints for 
one or more other subframe types based on one or more 
additional offsets. 

0078. An eNB may transmit control data and/or traffic data 
to a UE in a subframe based on a setpoint applicable for the 
UE for that subframe. The setpoint may be used to determine 
the transmit power level to use for transmission of data to the 
UE in the subframe. 
(0079 An eNB may transmit a Physical Control Format 
Indicator Channel (PCFICH), a Physical HARQ Indicator 
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Channel (PHICH), and a Physical Downlink Control Channel 
(PDCCH) in the control region of a subframe. The PCFICH 
may be transmitted in the first symbol period of the subframe 
and may convey the size of the control region. The PHICH 
may carry ACK and NACK for data transmissions sent by 
UEs on the uplink with HARQ. The PDCCH may carry 
control data/information for downlink grants, uplink grants, 
power control information, etc. The PDCCH may be trans 
mitted in 1, 2, 4 or 8 control channel elements (CCEs), with 
each CCE including 36 resource elements. The eNB may 
transmit the PDSCH in the data region of a subframe. The 
PDSCH may carry data for UEs scheduled for transmission of 
traffic data on the downlink. 

0080. An eNB may send control data on the PDCCH to a 
UE in a subframe. In one design, the eNB may maintain 
multiple setpoints (or target PDCCH SINRs) for different 
subframe types for the UE for the PDCCH. The eNB may set 
the transmit power of the PDCCH based on a setpoint for the 
subframe in which the PDCCH is sent. For example, the eNB 
may use (i) higher transmit powerfor the PDCCH for a higher 
setpoint or (ii) lower transmit power for the PDCCH for a 
lower setpoint. The eNB may also set the transmit power of 
the PDCCH based on CQI received from the UE for the 
subframe. For example, the eNB may use (i) higher transmit 
power for the PDCCH for a lower CQI value indicative of 
poor channel quality or (ii) lower transmit power for the 
PDCCH for a higher CQI value indicative of good channel 
quality. The eNB may also set the transmit power of the 
PDCCH based on other factors. Alternatively, the eNB may 
use a fixed transmit power level for the PDCCH but may vary 
the number of CCEs used for transmission of control data on 
the PDCCH. For example, the eNB may transmit the PDCCH 
using (i) more CCEs for a higher setpoint and/or a lower CQI 
value or (ii) fewer CCEs for a lower setpoint and/or a higher 
CQI value. 
I0081. An eNB may send ACK/NACK on the PHICH to a 
UE in a subframe. In one design, the eNB may maintain 
multiple setpoints (or target PHICH SINRs) for different 
subframe types for the UE for the PHICH. The eNB may set 
the transmit power of the PHICH based on the target PHICH 
SINR and CQI received from the UE for the subframe in 
which the PHICH is sent. 

I0082) An eNB may send traffic data on the PDSCH to a UE 
in a subframe. In one design, the eNB may maintain multiple 
setpoints (or target PDSCH SINRs) for different subframe 
types for the UE for the PDSCH. The eNB may set the 
transmit power of the PDSCH based on the target PDSCH 
SINR and CQI received from the UE for the subframe in 
which the PDSCH is sent. The eNB may set the transmit 
power of the PDSCH based further on a target level of per 
formance for the traffic data sent on the PDSCH. For example, 
the transmit power of the PDSCH may be set to meet a target 
packet error rate (PER) of 1% (or some other value) based on 
a target number of transmissions of a packet. The eNB may 
set the transmit power of the PDSCH based further on a 
HARO target termination. For example, the transmit power of 
the PDSCH may be set to meet a target PER based on the first 
transmission of a packet. In one design, progressively lower 
setpoints may be selected for progressively higher HARQ 
target terminations. Adjusting the transmit power of the 
PDSCH to obtain the desired HARQ target termination may 
be useful for certain traffic types such as, e.g., voice-over 
Internet Protocol (VoIP). 
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I0083. The use of multiple setpoints for different subframe 
types may provide certain advantages. In a wireless network 
utilizing TDM resource partitioning for ICIC, e.g., as 
described above, interference on the downlink may vary sig 
nificantly across subframes. The use of multiple setpoints 
may enable an eNB to apply the proper transmit power level 
in different subframes to achieve the desired coverage within 
a cell under different interference scenarios. 
I0084 FIG. 6 shows a design of a process 600 for deter 
mining a clean CQI. Process 600 may be performed by a UE 
(as described below) or by some other entity. The UE may 
receive signaling conveying resources allocated to a base 
station (block 612). The UE may determine at least one 
resource allocated to the base station and having reduced or 
no interference from at least one interfering base station, e.g., 
based on the received signaling (block 614). The at least one 
resource may correspond to at least one subframe, or at least 
one Subband, or at least one resource block, or some other 
type of resource allocated to the base station. The at least one 
resource may be semi-statically allocated to the base station 
via resource partitioning for the base station and the at least 
one interfering base station. The UE may determine a COI 
based on the at least one resource (block 616). The UE may 
determine the CQI by excluding resources allocated to the at 
least one interfering base station. The UE may send the CQI 
to the base station (block 618). The UE may thereafter receive 
a transmission of data (e.g., traffic data and/or control data) 
sent by the base station based on the CQI (block 620). 
I0085 FIG. 7 shows a design of a process 700 for receiving 
a clean CQI. Process 700 may be performed by a base station/ 
eNB (as described below) or by some other entity. The base 
station may send signaling conveying resources allocated to 
the base station (block 712). The base station may receive a 
CQI determined by a UE based on at least one resource 
allocated to the base station and having reduced or no inter 
ference from at least one interfering base station (block 714). 
The base station may send a transmission of data to the UE 
based on the CQI (block 716). 
I0086 FIG. 8 shows a design of a process 800 for deter 
mining multiple CQIs for different resources. Process 800 
may be performed by a UE (as described below) or by some 
other entity. The UE may receive resource partitioning infor 
mation from a base station (block 812). The resource parti 
tioning information may convey subframes semi-statically 
allocated to the base station (e.g., U. Subframes) and Sub 
frames semi-statically allocated to at least one interfering 
base station (e.g., N subframes). The UE may determine at 
least one first subframe allocated to the base station and at 
least one second subframe allocated to the at least one inter 
fering base station based on the resource partitioning infor 
mation (block 814). 
I0087. The UE may determine a first CQI based on the at 
least one first subframe allocated to the base station and 
having reduced or no interference from the at least one inter 
fering base station (block 816). The UE may determine a 
second CQI based on the at least one second subframe allo 
cated to the at least one interfering base station (block 818). 
The UE may send the first CQI and the second CQI to the base 
station (block 820). The UE may thereafter receive a trans 
mission of data sent by the base station based on the first COI 
and/or the second CQI (block 822). 
I0088. The UE may determine the second CQI in various 
manners. In a first design, the UE may determine the second 
CQI based on only the at least one second subframe allocated 
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to the at least one interfering base station (e.g., only N Sub 
frames) and not based on any subframes semi-statically allo 
cated to the base station. In a second design, the UE may 
determine the second COI by averaging over a set of Sub 
frames including the at least one second subframe. In one 
design, the set of subframes may exclude Subframes semi 
statically allocated to the base station (e.g., USubframes). In 
another design, the set of subframes may exclude Subframes 
semi-statically allocated to the base station (e.g., U. Sub 
frames) and Subframes semi-statically allocated to the at least 
one interfering base station (e.g., N Subframes). The number 
of subframes in the set of subframes may be a fixed value, or 
configured by the base station and signaled to the UE, or 
determined based on resource partitioning for the base station 
and the at least one interfering base station, or ascertained in 
other manners. 
0089. In a third design, the UE may determine the second 
CQI based on total interference in the at least one first sub 
frame and the at least one second subframe. The UE may 
estimate interference in the at least one first subframe (e.g., U. 
subframe) allocated to the base station. The UE may also 
estimate interference in the at least one second Subframe (e.g., 
N subframe) allocated to the at least one interfering base 
station. The UE may estimate the total interference based on 
the estimated interference in the at least one first subframe 
and the estimated interference in the at least one second 
subframe. The UE may then determine the second CQI based 
on the estimated total interference. 

0090. In a fourth design, the UE may determine the at least 
one second subframe based on an offset with respect to a 
subframe in which the second CQI is reported (or a subframe 
used to determine the first CQI). In one design, the UE may 
receive signaling conveying the offset from the base station. 
In another design, the UE may determine the offset by cycling 
through a set of offsets and selecting different subframes for 
determining the second CQI in different periods. The UE may 
receive signaling conveying the set of offsets and/or the num 
ber of offsets from the base station. 

0091. The UE may also determine the second CQI based 
on at least one subframe determined in other manners. The 
UE may also determine at least one additional CQI based on 
at least one additional Subframe. 

0092. The UE may report the first and second CQIs in 
various manners. In one design, the UE may report the first 
and second CQIS at the same periodicity, e.g., in the same 
subframe or different subframes. In another design, the UE 
may report the first CQI at a first periodicity and may report 
the second COI at a second periodicity different from (e.g., 
less frequent than) the first periodicity. In one design, the UE 
may report the first CQI based on a first COI configuration 
and may report the second COI based on a second COI con 
figuration different from the first CQI configuration. Each 
CQI configuration may be associated with various parameters 
for reporting CQI such as the periodicity of reporting CQI, 
which subframes to send CQI, etc. 
0093 FIG.9 shows a design of a process 900 for receiving 
multiple CQIs for different resources. Process 900 may be 
performed by a base station/eNB (as described below) or by 
Some other entity. The base station may send (e.g., broadcast) 
resource partitioning information conveying subframes allo 
cated to the base station and subframes allocated to at least 
one interfering base station (block 912). The base station may 
receive a first COI and a second CQI from a UE (block 914). 
The first CQI may be determined based on at least one first 
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Subframe allocated to the base station and having reduced or 
no interference from the at least one interfering base station. 
The second CQI may be determined based on at least one 
second Subframe allocated to the at least one interfering base 
station. The second CQI may be determined by the UE in 
various manners, e.g., as described above. The base station 
may send a transmission of data to the UE based on the first 
CQI and/or the second CQI (block 916). 
(0094 FIG. 10 shows a design of a process 1000 for trans 
mitting data. Process 1000 may be performed by a base sta 
tion/eNB (as described below) or by some other entity. The 
base station may maintain multiple setpoints for multiple 
subframe types associated with different levels of interfer 
ence (block 1012). The base station may select a setpoint from 
among the multiple setpoints based on a subframe in which to 
transmit data to a UE (block 1014). The base station may 
receive a COI applicable for the subframe from the UE (block 
1016). The base station may transmit data to the UE in the 
subframe based on the selected setpoint and possibly based 
further on the CQI (block 1018). The base station may trans 
mit the data on the PDCCH, the PHICH, the PDSCH, or some 
other physical channel. 
0095. In one design of block 1012, the base station may 
determine the setpoint for each subframe type based on one or 
more metrics such as an estimated interference for subframes 
of the Subframe type, a target level of performance, a target 
error rate, a HARQ target termination, Some other metric, or 
a combination thereof. 

0096. In one design, the base station may maintain the 
multiple setpoints for the multiple subframe types for the UE. 
The base station may maintain a plurality of sets of setpoints 
for a plurality of UEs, one set of setpoints for each UE. In 
another design, the base station may maintain the multiple 
setpoints for the multiple subframe types for a particular 
physical channel. The base station may maintain a plurality of 
sets of setpoints for a plurality of physical channels, one set of 
setpoints for each physical channel. In yet another design, the 
base station may maintain the multiple setpoints for the mul 
tiple subframe types for a particular physical channel for the 
UE. The base station may also maintain the multiple setpoints 
for the multiple subframe types in other manners. 
0097. In one design, the base station may determine a 
transmit power level based on the selected setpoint and the 
CQI. The base station may transmit data to the UE based on 
the determined transmit power level. In another design, the 
base station may determine an amount of resources (e.g., the 
number of CCEs or resource blocks) to use to transmit data to 
the UE based on the selected setpoint and the CQI. The base 
station may transmit data to the UE based on the determined 
amount of resources. The base station may also determine 
other parameters for data transmission based on the setpoint 
and the CQI. 
0.098 FIG. 11 shows a block diagram of a design of a base 
station/eNBs 110x and a UE 120x, which may be one of the 
base Stations/eNBS and one of the UEs in FIG.1. Within UE 
120x, a receiver 1110 may receive and process downlink 
signals from base station 110x and other base stations. A 
module 1112 may process (e.g., demodulate and decode) 
received data transmissions. A module 1114 may estimate 
interference in subframes of different types. A module 1116 
may determine clean CQI and unclean CQI based on the 
estimated interference for subframes of different types, as 
described above. A module 1118 may generate and send CQI 
reports as configured for UE 120x. A module 1122 may 
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receive signaling (e.g., SRPI) indicative of Subframes allo 
cated to base station 110x and may determine subframes of 
different types. The various modules within UE 120x may 
operate as described above. A controller/processor 1124 may 
direct the operation of various modules within UE 120x. A 
memory 1126 may store data and program codes for UE 120x. 
0099. Within base station 110x, a module 1152 may gen 
erate data transmissions for UE 120x and/or other UEs. A 
module 1154 may determine the transmit power level to use 
for each data transmission based on a setpoint applicable for 
that data transmission. A transmitter 1154 may generate 
downlink signals comprising the data transmissions and may 
transmit the downlink signals to UE 120x and other UEs. A 
receiver 1156 may receive and process uplink signals trans 
mitted by UE 120x and other UEs. A module 1158 may 
process a received signal to recover CQI reports sent by UE 
120x. A module 1160 may obtain clean CQI and unclean CQI 
from the CQI reports sent by UE 120x and may select a 
modulation and coding scheme for each data transmission to 
UE 120x based on an applicable CQI and/or other informa 
tion. A module 1162 may determine subframes allocated to 
base station 110x and may generate resource partitioning 
information (e.g., SRPI) indicative of subframes of different 
types for base station 110x. The various modules within base 
station 110x may operate as described above. A controller/ 
processor 1164 may direct the operation of various modules 
within base station 110x. A memory 1166 may store data and 
program codes for base station 110x. A scheduler 1168 may 
schedule UEs for data transmissions. 

0100. The modules in FIG. 11 may comprise processors, 
electronic devices, hardware devices, electronic components, 
logical circuits, memories, software codes, firmware codes, 
etc., or any combination thereof. 
0101 FIG. 12 shows a block diagram of a design of a base 
station/eNB 110y and a UE 120y, which may be one of the 
base stations/eNBs and one of the UEs in FIG.1. Base station 
110y may be equipped with Tantennas 1234a through 1234t, 
and UE 120y may be equipped with R antennas 1252a 
through 1252r, where in general T21 and R21. 
0102 At base station 110y, a transmit processor 1220 may 
receive traffic data from a data source 1212 for one or more 
UEs, select one or more modulation and coding schemes 
(MCS) for each UE based on CQIs received from that UE, 
process (e.g., encode and modulate) the traffic data for each 
UE based on the MCS(s) selected for the UE, and provide data 
symbols for all UEs. Transmit processor 1220 may also pro 
cess system information (e.g., SRPI, etc.) and control data/ 
information (e.g., for offsets, grants, upper layer signaling, 
etc.) and provide overhead symbols and control symbols. 
Processor 1220 may also generate reference symbols for ref 
erence signals (e.g., the CRS) and synchronization signals 
(e.g., the PSS and SSS). A transmit (TX) multiple-input mul 
tiple-output (MIMO) processor 1230 may perform spatial 
processing (e.g., precoding) on the data symbols, the control 
symbols, the overhead symbols, and/or the reference sym 
bols, if applicable, and may provide T output symbol streams 
to T modulators (MODs) 1232a through 1232t. Each modu 
lator 1232 may process a respective output symbol stream 
(e.g., for OFDM, etc.) to obtain an output sample stream. 
Each modulator 1232 may further process (e.g., convert to 
analog, amplify, filter, and upconvert) the output sample 
stream to obtain a downlink signal. T downlink signals from 
modulators 1232a through 1232t may be transmitted via T 
antennas 1234a through 1234t, respectively. 
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(0103) At UE 120y, antennas 1252a through 1252r may 
receive the downlink signals from base station 110y and/or 
other base stations and may provide received signals to 
demodulators (DEMODs) 1254a through 1254r, respec 
tively. Each demodulator 1254 may condition (e.g., filter, 
amplify, downconvert, and digitize) its received signal to 
obtain input samples. Each demodulator 1254 may further 
process the input samples (e.g., for OFDM, etc.) to obtain 
received symbols. A MIMO detector 1256 may obtain 
received symbols from all R demodulators 1254a through 
1254r, perform MIMO detection on the received symbols if 
applicable, and provide detected symbols. A receive proces 
Sor 1258 may process (e.g., demodulate and decode) the 
detected symbols, provide decoded traffic data for UE 120y to 
a data sink 1260, and provide decoded control data and sys 
tem information to a controller/processor 1280. A channel 
processor 1284 may estimate interference in subframes of 
different types and determine clean and unclean CQIs based 
on the estimated interference, as described above. 
0104. On the uplink, at UE 120y, a transmit processor 
1264 may receive and process traffic data from a data source 
1262 and control data (e.g., for CQI reports) from controller/ 
processor 1280. Processor 1264 may also generate reference 
symbols for one or more reference signals. The symbols from 
transmit processor 1264 may be precoded by a TX MIMO 
processor 1266 if applicable, further processed by modula 
tors 1254a through 1254r (e.g., for SC-FDM, OFDM, etc.), 
and transmitted to base station 110y. At base station 110y, the 
uplink signals from UE 120y and other UEs may be received 
by antennas 1234, processed by demodulators 1232, detected 
by a MIMO detector 1236 if applicable, and further processed 
by a receive processor 1238 to obtain decoded traffic data and 
control data sent by UE 120y. Processor 1238 may provide 
the decoded traffic data to a data sink 1239 and the decoded 
control data to controller/processor 1240. 
0105 Controllers/processors 1240 and 1280 may direct 
the operation at base station 110y and UE 120y, respectively. 
Processor 1280 and/or other processors and modules at UE 
120y may perform or direct process 600 in FIG. 6, process 
800 in FIG. 8, and/or other processes for the techniques 
described herein. Processor 1240 and/or other processors and 
modules at base station 110y may perform or direct process 
700 in FIG.7, process 900 in FIG.9, process 1000 in FIG.10, 
and/or other processes for the techniques described herein. 
Memories 1242 and 1282 may store data and program codes 
for base station 110y and UE 120y, respectively. A scheduler 
1244 may schedule UEs for data transmission on the down 
link and/or uplink. 
0106 Those of skill in the art would understand that infor 
mation 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, elec 
tromagnetic waves, magnetic fields or particles, optical fields 
or particles, or any combination thereof. 
0107 Those of skill would further appreciate that the vari 
ous illustrative logical blocks, modules, circuits, and algo 
rithm steps described in connection with the disclosure herein 
may be implemented as electronic hardware, computer soft 
ware, or combinations of both. To clearly illustrate this inter 
changeability of hardware and software, various illustrative 
components, blocks, modules, circuits, and steps have been 
described above generally in terms of their functionality. 
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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 deci 
sions should not be interpreted as causing a departure from 
the scope of the present disclosure. 
0108. 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. 
0109 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 inte 
gral 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 inauser terminal. 
0110. In one or more exemplary designs, the functions 
described may be implemented in hardware, software, firm 
ware, or any combination thereof. If implemented in soft 
ware, 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 subscriberline (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 
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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. 
0111. The previous description of the disclosure is pro 
vided 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: 
1. A method for wireless communication, comprising: 
determining at least one resource allocated to a base station 

and having reduced or no interference from at least one 
interfering base station; and 

determining a channel quality indicator (COI) based on the 
at least one resource. 

2. The method of claim 1, wherein the determining at least 
one resource allocated to the base station comprises 

receiving signaling conveying resources allocated to the 
base station, and 

determining the at least one resource based on the received 
signaling. 

3. The method of claim 1, further comprising: 
sending the CQI to the base station; and 
receiving a transmission of data sent by the base station 

based on the CQI. 
4. The method of claim 1, wherein the CQI is determined 

by excluding resources allocated to the at least one interfering 
base station. 

5. The method of claim 1, wherein the at least one resource 
corresponds to at least one subframe allocated to the base 
station. 

6. The method of claim 1, wherein the at least one resource 
is semi-statically allocated to the base station via resource 
partitioning for the base station and the at least one interfering 
base station. 

7. An apparatus for wireless communication, comprising: 
means for determining at least one resource allocated to a 

base station and having reduced or no interference from 
at least one interfering base station; and 

means for determining a channel quality indicator (COI) 
based on the at least one resource. 

8. The apparatus of claim 7, wherein the means for deter 
mining at least one resource allocated to the base station 
comprises 
means for receiving signaling conveying resources allo 

cated to the base station, and 
means for determining the at least one resource based on 

the received signaling. 
9. The apparatus of claim 7, wherein the at least one 

resource is semi-statically allocated to the base station via 
resource partitioning for the base station and the at least one 
interfering base station. 

10. An apparatus for wireless communication, comprising: 
at least one processor configured to determine at least one 

resource allocated to a base station and having reduced 
or no interference from at least one interfering base 
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station, and to determine a channel quality indicator 
(CQI) based on the at least one resource. 

11. The apparatus of claim 10, wherein the at least one 
processor is configured to receive signaling conveying 
resources allocated to the base station, and to determine the at 
least one resource based on the received signaling. 

12. The apparatus of claim 10, wherein the at least one 
resource is semi-statically allocated to the base station via 
resource partitioning for the base station and the at least one 
interfering base station. 

13. A computer program product, comprising: 
a computer-readable medium comprising: 

code for causing at least one processor to determine at 
least one resource allocated to a base station and hav 
ing reduced or no interference from at least one inter 
fering base station, and 

code for causing the at least one processor to determine 
a channel quality indicator (CQI) based on the at least 
O SOUC. 

14. A method for wireless communication, comprising: 
receiving a channel quality indicator (CQI) determined by 

a user equipment (UE) based on at least one resource 
allocated to a base station and having reduced or no 
interference from at least one interfering base station; 
and 

sending a transmission of data to the UE based on the CQI. 
15. The method of claim 14, further comprising: 
sending signaling conveying resources allocated to the 

base station. 
16. The method of claim 14, wherein the at least one 

resource corresponds to at least one subframe. 
17. The method of claim 14, wherein the at least one 

resource is semi-statically allocated to the base station via 
resource partitioning for the base station and the at least one 
interfering base station. 

18. An apparatus for wireless communication, comprising: 
means for receiving a channel quality indicator (COI) 

determined by a user equipment (UE) based on at least 
one resource allocated to a base station and having 
reduced or no interference from at least one interfering 
base station; and 

means for sending a transmission of data to the UE based 
on the CQI. 

19. The apparatus of claim 18, further comprising: 
means for sending signaling conveying resources allocated 

to the base station. 
20. The apparatus of claim 18, wherein the at least one 

resource is semi-statically allocated to the base station via 
resource partitioning for the base station and the at least one 
interfering base station. 

21. An apparatus for wireless communication, comprising: 
at least one processor configured to receive a channel qual 

ity indicator (CQI) determined by a user equipment 
(UE) based on at least one resource allocated to a base 
station and having reduced or no interference from at 
least one interfering base station, and to send a transmis 
sion of data to the UE based on the CQI. 

22. The apparatus of claim 21, wherein the at least one 
processor is configured to send signaling conveying resources 
allocated to the base station. 

23. The apparatus of claim 21, wherein the at least one 
resource is semi-statically allocated to the base station via 
resource partitioning for the base station and the at least one 
interfering base station. 
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24. A computer program product, comprising: 
a computer-readable medium comprising: 

code for causing at least one processor to receive a 
channel quality indicator (CQI) determined by a user 
equipment (UE) based on at least one resource allo 
cated to a base station and having reduced or no inter 
ference from at least one interfering base station, and 

code for causing the at least one processor to send a 
transmission of data to the UE based on the CQI. 

25. A method for wireless communication, comprising: 
determining a first channel quality indicator (COI) based 

on at least one first Subframe allocated to a base station 
and having reduced or no interference from at least one 
interfering base station; and 

determining a second CQI based on at least one second 
subframe allocated to the at least one interfering base 
station. 

26. The method of claim 25, further comprising: 
sending the first CQI and the second CQI to the base 

station; and 
receiving a transmission of data sent by the base station 

based on the first COI, or the second CQI, or both. 
27. The method of claim 25, further comprising: 
receiving resource partitioning information from the base 

station; and 
determining the at least one first subframe allocated to the 

base station and the at least one second subframe allo 
cated to the at least one interfering base station based on 
the resource partitioning information. 

28. The method of claim 25, wherein the determining the 
second COI comprises determining the second CQI based on 
only the at least one second subframe allocated to the at least 
one interfering base station. 

29. The method of claim 25, wherein the determining the 
second CQI comprises determining the second COI by aver 
aging over a set of subframes including the at least one second 
subframe. 

30. The method of claim 29, wherein the set of subframes 
excludes Subframes semi-statically allocated to the base sta 
tion. 

31. The method of claim 29, wherein the set of subframes 
excludes Subframes semi-statically allocated to the base sta 
tion and subframes semi-statically allocated to the at least one 
interfering base station. 

32. The method of claim 29, wherein the number of Sub 
frames in the set of subframes is a fixed value, or is configured 
by the base station and signaled to the UE, or is determined 
based on resource partitioning for the base station and the at 
least one interfering base station. 

33. The method of claim 29, further comprising: 
receiving upper layer signaling conveying the set of Sub 

frames. 
34. The method of claim 25, wherein the determining the 

second CQI comprises 
estimating interference in the at least one first subframe 

allocated to the base station, 
estimating interference in the at least one second subframe 

allocated to the at least one interfering base station, 
estimating total interference based on the estimated inter 

ference in the at least one first subframe and the esti 
mated interference in the at least one second subframe, 
and 

determining the second CQI based on the estimated total 
interference. 
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35. The method of claim 25, further comprising: 
determining the at least one second subframe based on an 

offset with respect to a subframe in which the second 
CQI is reported. 

36. The method of claim 35, further comprising: 
receiving signaling conveying the offset from the base 

station. 
37. The method of claim 35, further comprising: 
determining the offset by cycling through a set of offsets 

and selecting different subframes for determining the 
second CQI in different periods. 

38. The method of claim 37, further comprising: 
receiving signaling conveying the set of offsets, or the 

number of offsets, or both from the base station. 
39. The method of claim 25, further comprising: 
determining at least one additional CQI based on at least 

one additional subframe. 
40. The method of claim 25, further comprising: 
reporting the first CQI at a first periodicity; and 
reporting the second CQI at a second periodicity different 

from the first periodicity. 
41. The method of claim 25, further comprising: 
reporting the first CQI based on a first CQI configuration; 

and 
reporting the second CQI based on a second COI configu 

ration different from the first CQI configuration. 
42. An apparatus for wireless communication, comprising: 
means for determining a first channel quality indicator 

(CQI) based on at least one first subframe allocated to a 
base station and having reduced or no interference from 
at least one interfering base station; and 

means for determining a second COI based on at least one 
second Subframe allocated to the at least one interfering 
base station. 

43. The apparatus of claim 42, further comprising: 
means for receiving resource partitioning information 

from the base station; and 
means for determining the at least one first Subframe allo 

cated to the base station and the at least one second 
subframe allocated to the at least one interfering base 
station based on the resource partitioning information. 

44. The apparatus of claim 42, wherein the means for 
determining the second CQI comprises means for determin 
ing the second COI by averaging over a set of Subframes 
including the at least one second subframe. 

45. The apparatus of claim 42, further comprising: 
means for determining the at least one second subframe 

based on an offset with respect to a subframe in which 
the second CQI is reported. 

46. The apparatus of claim 42, further comprising: 
means for reporting the first CQI based on a first CQI 

configuration; and 
means for reporting the second COI based on a second COI 

configuration different from the first COI configuration. 
47. An apparatus for wireless communication, comprising: 
at least one processor configured to determine a first chan 

nel quality indicator (CQI) based on at least one first 
Subframe allocated to a base station and having reduced 
or no interference from at least one interfering base 
station, and to determine a second CQI based on at least 
one second subframe allocated to the at least one inter 
fering base station. 

48. The apparatus of claim 47, wherein the at least one 
processor is configured to receive resource partitioning infor 
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mation from the base station, and to determine the at least one 
first subframe allocated to the base station and the at least one 
second Subframe allocated to the at least one interfering base 
station based on the resource partitioning information. 

49. The apparatus of claim 47, wherein the at least one 
processor is configured to determine the second CQI by aver 
aging over a set of subframes including the at least one second 
subframe. 

50. The apparatus of claim 47, wherein the at least one 
processor is configured to determine the at least one second 
subframe based on an offset with respect to a subframe in 
which the second CQI is reported. 

51. The apparatus of claim 47, wherein the at least one 
processor is configured to report the first CQI based on a first 
CQI configuration, and to report the second CQI based on a 
second CQI configuration different from the first COI con 
figuration. 

52. A computer program product, comprising: 
a computer-readable medium comprising: 

code for causing at least one processor to determine a 
first channel quality indicator (CQI) based on at least 
one first Subframe allocated to a base station and 
having reduced or no interference from at least one 
interfering base station, and 

code for causing the at least one processor to determine 
a second CQI based on at least one second subframe 
allocated to the at least one interfering base station. 

53. A method for wireless communication, comprising: 
receiving a first channel quality indicator (CQI) and a 

second CQI from a user equipment (UE), the first CQI 
being determined based on at least one first subframe 
allocated to a base station and having reduced or no 
interference from at least one interfering base station, 
and the second CQI being determined based on at least 
one second Subframe allocated to the at least one inter 
fering base station; and 

sending a transmission of data to the UE based on the first 
CQI, or the second CQI, or both. 

54. The method of claim 53, further comprising: 
sending resource partitioning information conveying Sub 

frames allocated to the base station and subframes allo 
cated to the at least one interfering base station. 

55. The method of claim 53, wherein the second CQI is 
determined by the UE based on only the at least one second 
Subframe allocated to the at least one interfering base station. 

56. The method of claim 53, wherein the second CQI is 
determined by the UE by averaging over a set of subframes 
including the at least one second subframe, the set of Sub 
frames excluding subframes semi-statically allocated to the 
base station, or subframes semi-statically allocated to the at 
least one interfering base station, or both. 

57. The method of claim 53, wherein the second CQI is 
determined by the UE by estimating interference in the at 
least one first subframe allocated to the base station and 
estimating interference in the at least one second subframe 
allocated to the at least one interfering base station. 

58. The method of claim 53, wherein the at least one second 
subframe is determined based on an offset with respect to a 
subframe in which the second CQI is reported. 

59. The method of claim 58, further comprising: 
sending signaling conveying the offset. 
60. An apparatus for wireless communication, comprising: 
means for receiving a first channel quality indicator (COI) 

and a second CQI from a user equipment (UE), the first 
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CQI being determined based on at least one first sub 
frame allocated to a base station and having reduced or 
no interference from at least one interfering base station, 
and the second CQI being determined based on at least 
one second subframe allocated to the at least one inter 
fering base station; and 

means for sending a transmission of data to the UE based 
on the first CQI, or the second CQI, or both. 

61. The apparatus of claim 60, further comprising: 
means for sending resource partitioning information con 

veying subframes allocated to the base station and Sub 
frames allocated to the at least one interfering base sta 
tion. 

62. The apparatus of claim 60, wherein the at least one 
second subframe is determined based on an offset with 
respect to a subframe in which the second CQI is reported. 

63. An apparatus for wireless communication, comprising: 
at least one processor configured to receive a first channel 

quality indicator (CQI) and a second CQI from a user 
equipment (UE), the first CQI being determined based 
on at least one first subframe allocated to a base station 
and having reduced or no interference from at least one 
interfering base station, and the second CQI being deter 
mined based on at least one second subframe allocated 
to the at least one interfering base station, and to send a 
transmission of data to the UE based on the first COI, or 
the second CQI, or both. 

64. The apparatus of claim 63, wherein the at least one 
processor is configured to send resource partitioning infor 
mation conveying subframes allocated to the base station and 
subframes allocated to the at least one interfering base station. 

65. The apparatus of claim 63, wherein the at least one 
second subframe is determined based on an offset with 
respect to a subframe in which the second CQI is reported. 

66. A computer program product, comprising: 
a computer-readable medium comprising: 

code for causing at least one processor to receive a first 
channel quality indicator (CQI) and a second CQI 
from a user equipment (UE), the first CQIbeing deter 
mined based on at least one first subframe allocated to 
a base station and having reduced or no interference 
from at least one interfering base station, and the 
second CQI being determined based on at least one 
second subframe allocated to the at least one interfer 
ing base station, and 

code for causing the at least one processor to send a 
transmission of data to the UE based on the first COI. 
or the second CQI, or both. 

67. A method for wireless communication, comprising: 
maintaining multiple setpoints for multiple subframe types 

associated with different levels of interference; 
selecting a setpoint from among the multiple setpoints 

based on a subframe in which to transmit data to a user 
equipment (UE); and 

transmitting data to the UE in the subframe based on the 
selected setpoint. 

68. The method of claim 67, further comprising: 
receiving a channel quality indicator (CQI) applicable for 

the subframe from the UE; 
determining a transmit power level based on the selected 

setpoint and the CQI; and 
transmitting data to the UE based on the determined trans 

mit power level. 
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69. The method of claim 67, further comprising: 
receiving a channel quality indicator (CQI) applicable for 

the subframe from the UE; 
determining an amount of resources to use to transmit data 

to the UE based on the selected setpoint and the COI; and 
transmitting data to the UE based on the determined 

amount of resources. 
70. The method of claim 67, wherein the maintaining mul 

tiple setpoints comprises determining a setpoint for each Sub 
frame type based on estimated interference for subframes of 
the subframe type, or a target level of performance, or both. 

71. The method of claim 70, wherein the target level of 
performance is given by a particular target error rate, or a 
particular hybrid automatic retransmission (HARQ) target 
termination, or both. 

72. The method of claim 67, wherein the maintaining mul 
tiple setpoints comprises maintaining the multiple setpoints 
for the multiple subframe types for the UE, and wherein a 
plurality of sets of setpoints are maintained for a plurality of 
UEs, one set of setpoints for each UE. 

73. The method of claim 67, wherein the maintaining mul 
tiple setpoints comprises maintaining the multiple setpoints 
for the multiple subframe types for a particular physical chan 
nel, and wherein a plurality of sets of setpoints are maintained 
for a plurality of physical channels, one set of setpoints for 
each physical channel. 

74. The method of claim 67, wherein the transmitting data 
to the UE comprises transmitting data on a physical downlink 
control channel (PDCCH), or a physical HARQ indicator 
channel (PHICH), or a physical downlink shared channel 
(PDSCH) to the UE. 

75. An apparatus for wireless communication, comprising: 
means for maintaining multiple setpoints for multiple Sub 

frame types associated with different levels of interfer 
ence; 

means for selecting a setpoint from among the multiple 
setpoints based on a subframe in which to transmit data 
to a user equipment (UE); and 

means for transmitting data to the UE in the subframe 
based on the selected setpoint. 

76. The apparatus of claim 75, further comprising: 
means for receiving a channel quality indicator (CQI) 

applicable for the subframe from the UE; 
means for determining a transmit power level based on the 

selected setpoint and the CQI; and 
means for transmitting data to the UE based on the deter 

mined transmit power level. 
77. The apparatus of claim 75, wherein the means for 

maintaining multiple setpoints comprises means for deter 
mining a setpoint for each subframe type based on estimated 
interference for subframes of the subframe type, or a target 
level of performance, or both. 

78. The apparatus of claim 75, wherein the means for 
maintaining multiple setpoints comprises means for main 
taining the multiple setpoints for the multiple subframe types 
for the UE, and wherein a plurality of sets of setpoints are 
maintained for a plurality of UEs, one set of setpoints for each 
UE. 

79. An apparatus for wireless communication, comprising: 
at least one processor configured to maintain multiple set 

points for multiple subframe types associated with dif 
ferent levels of interference, to select a setpoint from 
among the multiple setpoints based on a subframe in 
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which to transmit data to a user equipment (UE), and to 
transmit data to the UE in the subframe based on the 
Selected setpoint. 

80. The apparatus of claim 79, wherein the at least one 
processor is configured to receive a channel quality indicator 
(CQI) applicable for the subframe from the UE, to determine 
a transmit power level based on the selected setpoint and the 
CQI; and to transmit data to the UE based on the determined 
transmit power level. 

81. The apparatus of claim 79, wherein the at least one 
processor is configured to determine a setpoint for each Sub 
frame type based on estimated interference for subframes of 
the subframe type, or a target level of performance, or both. 

82. The apparatus of claim 79, wherein the at least one 
processor is configured to maintain the multiple setpoints for 
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the multiple subframe types for the UE, and to maintain a 
plurality of sets of setpoints for a plurality of UEs, one set of 
setpoints for each UE. 

83. A computer program product, comprising: 
a computer-readable medium comprising: 

code for causing at least one processor to maintain mul 
tiple setpoints for multiple subframe types associated 
with different levels of interference, 

code for causing the at least one processor to select a 
setpoint from among the multiple setpoints based on a 
Subframe in which to transmit data to a user equip 
ment (UE), and 

code for causing the at least one processor to transmit 
data to the UE in the subframe based on the selected 
setpoint. 


