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II.  Background

[0003] 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, Frequency Division Multiple Access
(FDMA) networks, Orthogonal FDMA (OFDMA) networks, and Single-Carrier FDMA
(SC-FDMA) networks.

[0004] A wireless communication network may include a number of base stations
that can support communication for a number of terminals. A terminal may be within
the coverage of zero or more base stations at any given moment. If more than one base
station 1s available, then it is desirable to select a suitable base station to serve the
terminal such that good performance can be achieved for the terminal while improving

network capacity.
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[0011] FI G 4500V e fdrmimRil. St se! AR SUB ROV Ink NG sd Qht8¥ may be selected based
on at least one metric for cach candidate base station. The at least one metric may be
for pathloss, effective transmit power, effective geometry, projected data rate, control
channel reliability, network utility, etc. The selected candidate base station may have a
lower SINR than the highest SINR among the multiple candidate base stations.
[0007] Various aspects and features of the disclosure are described in further detail

below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] FIG. 1 shows a wireless communication network.
[0009] FIG. 2 shows data transmission with hybrid automatic retransmission (HARQ).
[GO10] FIG. 3 shows a wireless communication network with relay.
[0011] FIG. 4 shows a frame structure supporting relay.
[0012] FIGS. 5 and 6 show a process and an apparatus, respectively, for selecting a
serving base station.
[0013] FIGS. 7 and 8 show a process and an apparatus, respectively, for selecting a
serving base station with different types of metrics.

[0014] FIG. 9 shows a block diagram of a terminal and a base station.
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access point, a Node B, an evolved Node B (eNB), ctc. A basc station may provide
communication coverage for a particular geographic area. The overall coverage area of
a base station may be partitioned into smaller areas, and each smaller area may be
scrved by a respective base station subsystem. The term “cell” can refer to a coverage
area of a basc station and/or a base station subsystem serving this coverage area,
depending on the context in which the term is used.
[0017] A base station may provide communication coverage for a macro cell, a pico
cell, a femto cell, or some other type of cell. A macro cell may cover a relatively large
geographic area (e.g., several kilometers in radius) and may support communication for
all terminals with service subscription in the wireless network. A pico cell may cover a
relatively small geographic area and may support communication for all terminals with

service subscription. A femto cell may cover a relatively small geographic area (e.g., a
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by a receiver, or the maximum number of transmissions has been sent, or some other
termination condition is encountered.
[0021] FIG. 2 shows an example data transmission on the downlink with HARQ.
The transmission timeline may be partitioned into units of frames. Each frame may
cover a predetermined time duration, e.g., 1 milliseconds (ms). A frame may also be
referred to as a subframe, a slot, etc.
[0022] Base station 120 may have data to send to terminal 110, Base station 120
may process a data packet and send a transmission of the packet on the downlink.
Terminal 110 may receive the downlink transmission and decode the received
transmission. Terminal 110 may send an acknowledgement (ACK) if the packet is

decoded correctly or a negative acknowledgement (NAK) if the packet is decoded in
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to-noise ratio (SNR), a carrier-to-interference ratio (C/I), etc. SINR and C/I are used to
denote received signal quality in much of the description below. Selecting the base
station with the best downlink SINR as the serving base station may have the following

drawbacks:

» Not efficient when a mix of macro, pico and/or home base stations are present,
e Not possible if the selected base station is a home base station with restricted
association, and terminal 110 is not a member of the restricted set, and

» Not efficient with relay stations.

[0026] In an aspect, a serving base station may be selected based on one or more
metrics, In general, a metric may be defined based on one or more parameters, which

may be measured or specified. Some metrics may serve as constraints while others may
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i ndi cative abrmirddil0esh sicgwnahe hpmad bafsy statlon As another example, a base station may
be selected only if it can provide the minimum quality of service {QoS) guarantee for
QoS traffic of terminal 110.
[0028] In one design, the following metrics may be used to select a serving base

station;

e Transmit energy metric — indicative of transmit energy,

» Pathloss — indicative of channel gain between a base station and a terminal,
¢ Effective geometry — indicative of received signal quality,

s Projected data rate — indicative of data rate supportable for a terminal, and

¢ Control channel reliability — indicative of reliability of control channels.

Fach metric is described in detail below. Other metrics may also be used for server
selection.

{0029] Any combination of the metrics given above may be used to select a serving
base station for the downlink and/or uplink. In one design, a single base station may be
selected to serve terminal 110 on both the downlink and uplink. In this design, if the
best base station for the downlink is different from the best base station for the uplink,
then it may be desirable to select a serving base station that is not far from the best base
stations for the downlink and uplink. In another design, one base station may be

selected to serve terminal 110 on the downlink, and another base station may be
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transmt antenna and a”single# e(’,‘lell%(la’r@éﬁna The energy at a
transmt antenna output and the energy at a receive antenna out put

may be expr %e?g 1A% a channel gain from the transmit antenna output to the receive antenna output,
Ey s 18 the energy-per-bit at the transmit antenna output,
Ey,,x 18 the cnergy-per-bit at the receive antenna output,
Eg e 18 the energy-per-symbol at the receive antenna output,
18 spectral efficiency in bit/second/Hertz (bps/Hz),
C is the received signal power, and

1 is the received interference power.

[0031] Equation (1) shows the transmit energy metric for AWGN channels and 1x1
antenna configuration. The transmit encrgy metric may also be determined for fading
channels and different antenna configurations.

[0032] For the downlink, the transmit antenna output is at a base station, and the
receive antenna output is at terminal 110. For the uplink, the transmit antenna output is
at terminal 110, and the receive antenna output is at a base station. C is the received
power of a desired signal. [ is the received power of interference and thermal noise to
the desired signal. Cand / may be different components of the total received power P,

which may be givenas P_=C+1.

[0033] An approximation of log,(1+x)=x/In2 may be used in a linear region.

Equation (1) may then be expressed as:

5 _E, 2 2.(C/S) W27 _ In2-Ip
S Wl ¥ s h-ClI h-S S

; Eq (2)

where £, =C/S, Sis the symbol rate, and p =1/4 is pathloss.

[0034] As shown in equation (2), the fransmit energy metric Ep s is proportional to

interference / and pathloss p and is inversely proportional to channel gain 4 and symbol



Eq (1) r h h log2(1+ C/) where h is a channel gain fromthe
transmt antenna output to the receive antenna output, Elmis the

ener gy- per-@i Ee transmt antenna output, Ebdx is (TL}
ener gy- perW iz{nosﬁwoﬁ e receive antenna outpgt, Es,,", |sPt ?1[?2008/088256

ener gy- per-synbol at the receive antenna output, r is spectral
efficiency in bit/second/ Hertz (bps/Hz), Cis the received signal
power, and IrafesS. tHy@aticma@) meybe ndednd esrepaea ponetit cricB3Idtie Gatthodowrnlink,
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downl i nk, t q’gr Fci{ea&]psli?ktmé%rn%g ggs%m%gttg ubte elzq?lala;[o t?le bp%%h?ossstfg; Iﬂ:?enc’io“?nr}gkj[ h%he
interference on the uplink may be different from the interference on the downlink. The
interference on the downlink may be measured by terminal 110 and used to compute
Epwpr. The interference on the uplink at each candidate base station may be used to
compute Ep . ¢z. Each base station may broadcast the interference observed by that base
station, which may be used to compute Ey.zn. For both the downlink and uplink, the
interference may be dependent on the base station for which the transmit energy metric
is being computed. Furthermore, the interference may be different for different HARQ
interlaces. In this case, the transmit energy metric may be estimated for each active
HARQ interlace in which a candidate base station might schedule data transmission for
terminal 110.
[0035] In the example shown in FIG. 1, either base station 120 or 122 may be
sclected as a serving base station for terminal 110. Base stations 120 and 122 may

interfere with one another on the downlink. £, p; may be computed as follows:

+ If interference mitigation is performed between base stations 120 and 122 for the
downlink, then the interference / to use in computing Ej, . p;. for base station 120
or 122 would be the sum of ambient noise and interference from other base
stations. This condition often Icads to the sclection of the base station with the
lowest pathloss.

¢ If interference mitigation is not performed between base stations 120 and 122 for
the downlink, then the interference / to use in computing Ey 1. oy, for base station
120 would be the sum of ambient noise and interference from base station 122 as
well as other base stations. Similarly, the interference 7 to use in computing

Ey . pr, Tor base station 122 would include the interference from base station 120.

Epyr may also be computed by taking into account whether or not interference
mitigation is performed on the uplink.

[0036] In one design, a base station with the lowest Epnpr may be selected to
reduce interference on the downlink. A basc station with the lowest Ep .y may be
selected to reduce interference on the uplink. £, is proportional to pathloss, as shown

in equation (2). A base station with the lowest pathloss may be selected to reduce



receive antenna output is at termnal 110. For the uplink, the
transmt antenna output is at termnal 110, and the receive antenna
output is station. Cis the received power of ired_
signal. | %ﬁ?@@@gei ved power of interfepence and th&%ﬁ&ﬁ@(@@%o
the desired signal. C and | may be different conponents of the total
recei ved power 13,," which may be given as I', =C + 1 . [0033] An
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used to conpute a transmt energy netric for the downlink, Ebax, DL,
as wel |l as d003AnsnThe &festigygavetetry malydie deteeminpd anfollo®h, Bxoblinal Tremetry
pat hl oss forfth dOWﬁan ﬁﬁ% be estinmated based on pilot transmtted
by a base st3tfoH: “FHE PAY Rf SLLFEY St he uplink may be assumed to be
equal to the pathloss for the downlink. The interference on the
uplink may be differentC fromthe interference on the downlink. The
interference on t@en,ndﬁ\yn‘f"i' nk may be measured by terminal 110 and Hgs@H
to conpute Ebax,DL. Thé™*nterference on the uplink at each candi date
base station nmay be used to conpute Eb.tacUL. Each base station may
broadcast tRgndrdl@Lf & 1ROSRQRIEURE si¥allfddbr PRBReSHALE RN, Whi ch may
be used to conpute I%_b,tx, UL.” For both the downlink and uplink, the

i nterference may /be: itlésameragr reavivechateparsacaspaater &n bigerstagion dhandhe

transmt energy r}%qt rkgg%%ogﬂapgeo%%#ﬁ%e %:tyﬁ&&gr nore, the

interference may D&" erent for eren interlaces. In this
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transm ssion for term nal 110.

Fk M Cavﬂ,k
log 1+ Gy i) = Ive > log| 1 Nk Eq (4)

m=1 ik

where 1, is the received interference power for base station & on HARQ interlace .
Fy is a typical fraction of resources allocated by base station £, and

Gor ek 15 the effective downlink geometry for base station .

[0039]  Fj is the fraction of resources that might be allocated by base station £ to a

typical terminal. F may be a value between zero and one (or 0< F, <1) and may be

broadcast by base station & or known by terminal 110. For example, F;, may be equal to
one for a home base station and may be a value less than one for a macro base station.
Fi may also be based on the number of terminals in the cell. F; may also be set
individually for each terminal and may be communicated to the terminal, e.g., via
signaling.

74
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[0040]  Equation (4) converts the geometry C

wg il Lnp fOr cach HARQ interlace to

capacity using a capacity function of log(1+C/7). The capacities of all M HARQ
interlaces are summed and divided by M to obtain an average downlink capacity. The
effective downlink geometry is then computed based on the average downlink capacity

and the typical amount of resources that might be allocated, Equation (4) assumes that



[0035] I n the exanple shown in FIG 1, either base station 120 or 122
may be selected as a serving base station for termnal 110. Base

stations may interfere wwth one another on t I.nk.
Et oxi X, mlﬁggg&zugﬂ}%ﬁt ed as follows: If ingerference m%&&i‘f‘??@@gézgﬁ
perfornmed between base stations 120 and 122 for the downlink, then
the interference Ito use in conputing Eb,tra for base station 120 or
122 woul d bellt MeHARQ Gitcracdsi Iﬁﬂt bé Qbeslefonmdminal €16 ermaneembaton alaheilso be
base stations.. This conditi o b&?_@sﬂﬁ ds to the selection of the
base stat i orPC\r/&‘)]Eni"thorY&r?%\ké@to §HaCES 1t er f er ence mit | gation is

not perfor nggof1gt Wegn cif@sioe Qéo?ﬁét@rf&r the mednéa;’e dxprestdi@sdownl i nk,

then the interference / to Use in conputing bcpL. for base statl on
120 woul d be the sum of anbi ent noise and interference from base

station 122 as as.oth rH;)a stfati ongCopiim | arly, the
interference / t %@é%&f@ SE(J; 5&@1 T gfr Dase station 122 woultg )

i nclude the interference from base S atlon I? Eb, tx, UL nmay al so be
conputed by taking into account whether or not i nterference

m tigation iwhependnl,Tesh BRerfeh@cdlpldrikermhOB36dsk BaBRE) SEBIART inferREsSA,
station with the | owest Eb,tx, DL may be selected to reduce

interference on ke deMPIIKOVE thasmal for wplinkipilgl athaserféatiopkest Ei zt zu
may be sel ected t[pisraﬁg%%%te'drataﬁr B%egﬁeara%eﬁsm rgpgqbz%lefatwféa flot £SD, and

proportional to pathloss, as s I'n equat1 0 e stat’lion
with the | ownest @nmk@ss@enﬁsctmuslmkawmdtw orbegtustation WO

2009/ 097070PCT1US2008/ 088256 9 interference and i nprove network
capacity. TI‘[D&‘Hﬂ)as elog"ﬁ. atn'a}ohe bpgddaet lydiaecstatibndvarestithated by thowimal hi0 18R
may be weak,

e e e e e

may favor Se]kljitstedomtkoﬁ pawblomntropﬁmelfantsase; &lh&zﬁzb@iﬁb Wésirbd &sc&nﬁﬁ&ehfoeslse
whi ch may b nt in

o1 oct i ve gaoBE: § Tt s alEr FRdanas ForEhi ASRahy ﬂ%upggﬁww
for terminal 110 at base station £. D may also be ass1gned by base station k& (e.g., via
Layer 1 or Layer 3 signaling) or may be determined by terminal 110 running a
distributed power control algorithm. D may also be dependent on power amplifier (PA)
headroom of terminal 110, an interference mitigation scheme being used, etc, A carrier-

over-thermal for data, CoT}, may be given as CoT, = D - pCoT, .

[0043] Equation (5) converts the geometry for each HARQ interlace to capacity
using a capacity function. Equation (5) then averages the capacitics of all M HARQ
interlaces and computes the effective uplink geometry based on the average uplink
capacity.

[0044] Equations (4) and (5) provide the effective downlink and uplink geometries
for over-the-air transmissions on the downlink and uplink, respectively, A base station
may send data via a backhaul to a network entity. The effective downlink and uplink
geometries may be computed to take into account the bandwidth of the backhaul, as

follows:

M Caei
log(1+ GDL‘Cﬁ!k):—%- Z min [Bk, 1og(l+;—”g"‘—D , and Eq (6)
m=1

mk



for a base station nmay be expressed as: - G nomlcT avg, k where
C",,g,k is the average received signal power for base station Kk,

I",g9,k is
and Gnoni

e received interference power for ' Kk
,ﬁﬁﬁ@&%ﬁ%ﬂﬁon1nal geonetry for bage station kHQ?ﬁgggﬁkﬁﬁgi

effective geonetry for the downlink nay be expressed as: Fm Clog

(1+ Gn)-= --Lc Elog 1+ MEq (3) Eq (4)
M
1og(1+GULW)=ﬂ-Zmin B, log| 1+0-LL ||| Eq (7)
‘ M =1 I ’I:n,k

where B; is a normalized backhaul bandwidth for base station & and may be given in
units of bps/Hz.
[0045] The projected data rates for each candidate base station may be determined

based on the effective geometries, as follows:
Ry =W, -log(1+ GDL.Q[?'J:) , and Eq (8)

Ry, =W, - log (1+ GUL,QJJ;) , Eq (9)

where W} is an available bandwidth for base station k&,
Rprr is a projected data rate for the downlink for base station £, and

Ry i 1s a projected data rate for the uplink for base station 4.

[0046] W may be the entire system bandwidth for base station &. Alternatively, 7}
may be a fraction of the system bandwidth and may be broadcast by base station £. The
projected data rates may also be determined in other manners, e.g., using parameters
other than cffcctive gecometrics.

[6047] Terminal 110 may determine the downlink and uplink transmit energy
metrics Epnpr and Epppr for ecach candidate base station based on equation (2).
Terminal 110 may also determine the effective downlink and uplink geometrics Gpr ek
and Guz ¢« and/or the downlink and uplink projected data rates Rppr and Ry i for each
candidate base station. The various parameters used to determune the transmit energy
metrics, the effective geometries, and the projected data rates may be measured by
terminal 110, broadcast by the candidate base stations, or obtained in other manners.
[0048] A macro base station may reserve certain HARQ interlaces based on
information reported by terminals in order to improve the effective downlink geometry
of a pico or home base station. This may result in selection of the pico or home base
station over the macro base station, e.g., based on the transmit energy metric.

[0049] The metrics for each candidate base station may be determined based on
parameters for that base station, as described above. This assumes a non-relay
deployment in which the base stations can communicate via a backhaul with other

network entities. For a relay deployment, data may be forwarded via one or more relay



where /", ,k is the received interference power for base station k on
HARQ interlace in. Fk is a typical fraction of resources allocated by

base stati GoLeffik is the effective domlink&e[?ﬁg; o)
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term nal irg%mtlon may al so be perfouned over a subset of
the M HARQ ]al [ 0041] An effective geonetry for the uplink may

be expressedoes] K\FWG. 4 shows a frame structure 400 that may be used for network 102. Each
frame may be partitioned into multiple slots 1 through S. In the example shown in FIG.
4, slot 1 in each frame may be used for relay backhaul link 144, The remaining slots 2
through S in cach frame may be used for direct access link 140 and relay access link
142, In general, any number of slots may be used for each link.
[0052]  Referring back to FIG. 3, terminal 110 may have a projected data rate of Ry
for direct access link 140 to base station 130 and a projected data rate of R, for relay
access link 142 to relay station 132. Relay station 132 may have a data rate of R, for
relay backhaul link 144 to base station 130. R, and R, may be given by spectral

efficiency, and R, for relay station 132 may then be expressed as:

Eq (10)

[0053] Equation (10) assumes that there is only one terminal being served and that
the split between relay access link 142 and relay backhaul link 144 is done in an optimal
manner. If the split between relay access link 142 and relay backhaul link 144 is
predetermined (e.g., set by base station 130 based on some criterion), then data rates
(instead of spectral efficiencies) for the relay access and backhaul links may be
computed. The projected data rate R, may then be given as R, = min (R,, Rs) and may
be compared to the data rate Ry for direct access link 140. When there are multiple
relay stations, the contribution of R, may be scaled to account for spatial division
multiple access (SDMA) over relay access link 142. For example, N*R, may be used if
there are N relay stations transmitting simultaneously. In any case, as shown in
equation (10), both relay access link 142 and relay backhaul link 144 may be taken into

account in computing the projected data rate for relay station 132. The transmit energy



log (1+ GuLtff.k)' E log 1+D pCoT |oT 117,k / Eq (5) where 10Tn,k
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obtain an overall metric. The base station with the best overall metric may then be

selected. In one design, the base station with the highest Rp;, and/or Ry among all
base stations with Epnp; and/or Epnur below predetermined thresholds may be
selected. This design may provide the highest data rate for terminal 110 while
maintaining interference below target levels. For this design, an overall metric may be
defined based on Rpx and/or Ryrr and may be set to zero if Epnpr and/or Ep .o
exceed the predetermined thresholds.

[0056] One or more control channels may be used to support data transmission on
the downlink and uplink. A serving base station may be selected such that the desired
reliability can be achieved for all control channels, which may ensure reliable data
services. The performance of a control channel may be determined by its received
signal quality, which may be given by SINR, SNR, C/I, CoT, etc. The received signal
quality of each control channel may be measured and compared against a suitable
threshold to determine whether the control channel is sufficiently reliable. The
reliability of a control channel may also be determined based on an error rate and/or
other metrics. A base station may be selected if the control channels are deemed
sufficiently reliable. In general, control channel reliability may be ascertained based on
received signal quality (e.g., SINR, SNR, C/I, CoT, etc.), control channel performance
{(e.g., message error rate, erasure rate, etc.), and/or other information. A control channel
may be deemed to meet control channel reliability if its received signal quality exceeds
a predetermined quality threshold, its error rate or erasure rate is below a predetermined

threshold, etc.
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[0057] A serving base station may also be selected based on terminal and/or
network utility metrics. In onc design, a nctwork utility metric may be defined for cach

candidate base station in accordance with one of the following:

1 L
Up=72 T Eq (11)
£=1
1 L
Uy =Z'Z log(T;,) , Eq (12)
f=1
[ & 1
U=ty 1 Eq (13)
L ; T,

where T, is the throughput of terminal { served by base station £,
L is the number of terminals served by base station &, and

Uy is a network utility metric for base station k.

[0058] Equation (11) provides an arithmetic mean of the throughputs of all
terminals served by base station k¥ and may be used to maximize overall throughput.
Equation (12) provides a logarithmic mean of the throughputs of the terminals and may
be used to achieve proportional fairess. Equation (13) provides a harmonic mean of
the throughputs of the terminals and may be used to achieve equal grade of service
(GoS). The mean throughputs for a set of base stations may be summed to obtain a
total throughput or an overall utility metric U for these base stations, A serving base
station may be selected based on the utility metrics U of different candidate base
stations, the overall utility metric U, and/or other metrics such as the transmit cnergy
metrics Epppr and/or Ep.pr, the effective geometries Gpregr and/or Guregr, the
projected data rates Rpr; and/or Ryz s, etc.

[0059] In general, server selection may be performed by terminal 110 or a network
entity such as a base station or a network controller. The base stations may send
information (e.g., via broadcast and/or unicast channels) to allow terminal 110 to
compute metrics. Terminal 110 may then select a serving base station based on the
computed metrics and the available information. Alternatively, terminal 110 may send
the computed metrics and/or other information to the network entity. The network

entity may then select a serving base station for terminal 110 based on the available



where B k is a normalized backhaul bandw dth for base station k and
may be given in units of bps/Hz. [0045] The projected data rates for
each candi gat station may be determ ned based on tI f Lve
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be measured by tgnpi.A&, ¢ 11QenR9ad68% allYs, t he candi date base
stations, or obtained in-other manners. |[0048] A macro base station
may reserve cert aiediddARQil diteratca oeshddweadinband wflmkpat i on reported by
termnals in ord to inprove the ef&gcti'l\{e downgPin .ge netry of a
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transmt energy netric. [0049] The netrics for each candi date base

station may be*ddifEetioriseirapissediaigs power (EIRP),

¢ Maximum power amplifier (PA) output power,

e Receiver noise figure, and

e Battery power of level of the base station if it is battery powered.

[0061] Some parameters such as M, Fy, 1, and B, may be used to compute metrics,
as described above. Other parameters such as QoS guarantees, median or tail data rates,
etc., may be used as constraints. EIRP and maximum PA output power may be used to
estimate pathloss, which may then be used to compute metrics. Noise figure in
conjunction with IoT may be used to compute the total interference power. The battery
power level of the base station, if it is battery powered, may be used to make handoff
decisions for terminals connecting to the base station.

[0062] A base station may also send one or more of the following, ¢.g., via a unicast

channel:

¢ Expected user experience,

¢ Bias of handoff boundary to another basc station, c.g., in terms of pathloss
differential, and

¢ Expected change in network utility due to a terminal being handed into and out

of the base station.

[0063] Terminal 110 may send one or more of the following (e.g., in an extended

pilot report) to a network entity performing server selection:



paranmeters for that base station, as described above. This assunes a
non-rel ay deploynment in which the base stations can conmunicate via a

backhaul mgqg@@g% network entities. For a relay depl OQ’%OOS%Q&Z%
g

may be for 7% one or nore rel ay 6
2009/ 097070PCT/ US2008/ 088256 12 stations before reaching the
backhaul . The netrics nmay be determ ned by taking into account thc

capabilities oé tphiet stehgs 6f @hilidms and DR} L CaseItatibyys a wirel ess
comuni cation network 102 with relay. For sinmplicity, FIG 3 shows
only one base sté’ﬁth&ﬁsmnéwateéﬂ@m%fe&g}gé%sstsraaﬁnasz Termnal 110 nay

comuni cat e di ne%lféjb‘\%t tlilet?gﬁnﬁt ﬁ‘&dsﬁant Qr%ﬁ;y b@erRs, Al %ﬁﬁg 161%6'3\“ N

140. Base station cate wt etwor'k contr
a wreline backhgad)m&ttllﬁs arﬁdfbeprnatﬁe@éﬁtyratctse%manhbar[tii@tenlmye gammini cat e

with rel ay statl 132 area ess k 142. Rel ystatlon 132
may conmuni cat & ﬁ] ?ar‘iiz ORI & ‘f%‘g W&t@rgﬁﬁeéﬁﬁnﬁ%ﬁ link 144.
[0051] FIG 4 sRowurRnf fcafBmsict U icthRat00, & BakathBe @a%cﬂé?%icfor net wor k
102. Each frame may be partitioned into mulfiple slots 1 through S.

I n the exampgsshowsy ﬁhtFall (éccé!;s &hehal 11 n%@cgk:rf(fr&”&:ﬂ?@ke%tl&is @scf Obn
rel ay backhaul I'ink 144. The renalnlng slots through S in each

frame may beroasieest fu@fpnnﬁtmecftona&@e@sdlriatﬁ loaseAtatipng ambmagsumsﬁsowmﬁd by
142. In gen n Ry, &

552] e er S AT PAPRRIL 228 5 SR LRI i
data rate ofcoRnbchom (ﬂor hemdoé[i; ¢<arsmall ilh& kg Gsehd ems@dsmhﬁ mmrt&:ﬁ@ canﬁtiaa?e

' d dat tati
V32, “Fel ay. ot 1o 9 iy o8ys ool e BT Bt or b oR iy uE kR P
link 144 to dasessdcbhon 130. Re, and Rb may be given by spectral
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R R = Ra + Rf0063] In general, pilot measurements may be made based on any type of pilots

transmitted by base stations and relay stations. For example, measurements may be
madc bascd on standard pilots transmitted by basc stations and used by terminals for
synchronization, acquisition, etc. Measurements may also be made based on low reuse
pilots or preambles (LRPs), which are pilots transmitted with low time and/or frequency
reuse by fewer base stations and/or relay stations on a given time and/or frequency
resource. The low reuse pilots may observe less interference and may thus result in
more accurate pilot measurements.

[0066] FIG. 5 shows a design of a process 500 for selecting a serving base station
for a terminal. Process 500 may be performed by the terminal or a network entity, e.g.,
a base station or a network controller,

[0067] Multiple candidate base stations for the terminal may be identified, with each
candidate base station being a candidate for selection as a serving base station for the
terminal (block 512). The multiple candidate base stations may belong in an open-
access communication system and may be accessible by any terminals with service
subscription. The multiple candidate base stations may include base stations with
different transmit power levels and/or may support interference mitigation. In any case,
one of the multiple candidate base stations may be selected as the serving base station
for the terminal (block 514). The selected candidate base station may have a lower
SINR than a highest SINR among the multiple candidate base stations. The difference
between the highest SINR and the lower SINR of the selected candidate base station
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al so be selected based on term nal and/or network utility nmetrics. In

one design
candi dat e

k utility metric may be defined for ﬁ@@#
B{e(l)?e‘]&z@é@:éon in accordance with gne of the f ol %8{08?56

7.Eq (11) Wk L4 =Llog (1) ,Eq (12) L 1,1 L Wk -1 ' EEq (13) LTeA
where Ta is the throughput of termnal t served by base station Kk,

[0073] The multiple candidate base stations may comprise a relay station. A metric
may be determined for the relay station based on (i) a first parameter value for a first
link between the terminal and the relay station and (ii) a second parameter value for a
second link between the relay station and a base station, e.g., as shown in equation (10).
[0074] In one design, the server selection may be performed by the terminal. The
terminal may determine at least one metric for each candidate base station based on
measurements made by the terminal and information received from at least one
candidate base station. The terminal may select the serving base station based on the at
least one metric for each candidate base station. In another design, the server selection
may be performed by a network entity, e.g., a designated base station. The terminal
may send mecasurcments, computed metrics, identities of the candidate basc stations,
and/or other information to the network entity to assist with server selection. A
handover message indicating the serving base station may be sent to the terminal, e.g.,
via the prior or new serving base station.

[0075] The at least one metric for each candidate base station may include a first
metric for the downlink (e.g., Esprs Gpregi Of Rpry) and a second metric for the
uplink (e.8., Esu.0r, Gurefi OF Rurk). A first candidate base station having the best first
metric for the downlink may be identified among the multiple candidate base stations.
A second candidate base station having the best second metric for the uplink may also
be identified. In one design, the first and second candidate base stations may be
selected as the serving base stations for the downlink and uplink, respectively. In
another design, a single serving base station may be selected for both the downlink and
uplink. The first or second candidate base station may be selected as the serving base
station based on the first and second metrics. For example, the candidate base station
with the best downlink and an uplink that is within a certain range of the best uplink
may be selected. Alternatively, the candidate base station with the best uplink and a
downlink that is within a certain range of the best downlink may be selected.

[0076] In one design, the terminal may communicate with the selected base station
using interference mitigation in order to improve SINR. Interference mitigation may be
used for system access by the terminal, for data transmission between the terminal and
the selected base station, etc. Interference mitigation may be achieved by sending
interference mitigation request messages to interfering base stations and/or interfering
terminals to request them to reduce interference on certain specified resources. The

messages may be sent over the air from the serving base station to interfering terminals



L is the nunber of terminals served by base station k, and Uk is a
network utility metric for base station Ic. [0058] Equation (11)
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[0078] F1G. 7 shows a design of a process 700 for selecting a serving base station
for a terminal based on different metrics. Multiple candidate base stations for the
terminal may be identified, with each candidate base station being a candidate for
selection as a serving base station for the terminal (block 712). A first metric may be
determined for each candidate base station and may be used as a constraint to determine
whether the candidate base station is selectable as the serving base station (block 714).
The first metric may be for control channel reliability, etc. A second metric may also be
determined for each candidate base station and may be used as a variable to identify a
most suitable candidate base station for selection as the serving base station (block 716).
The second metric may be determined based on pathloss, effective transmit power,
effective geometry, projected data rate, and/or other parameters. One of the multiple
candidate base stations may be seclected as the serving base station for the terminal
based on the first and second metrics for each candidate base station (block 718). The
selected candidate base station may have a lower SINR than a highest SINR among the
multiple candidate base stations
[0079] FIG. 8 shows a design of an apparatus 800 for selecting a serving base

station for a terminal. Apparatus 800 includes a module 812 to identify multiple
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terminal based on the first and second metrics for each candidate base station, with the
selected candidate base station having a lower SINR than a highest SINR among the
multiple candidate base stations.
0080} The modules in FIGS. 6 and 8 may comprise processors, electronics devices,
hardware devices, electronics components, logical circuits, memories, etc., or any
combination thereof.
[0081] FIG. 9 shows a block diagram of a design of terminal 110 and base station
120. In this design, base station 120 is equipped with T antennas 934a through 934t,
and terminal 110 is equipped with R antennas 952a through 952r, where in general
T>1land R21.
[0082] At base station 120, a transmit processor 920 may receive data for one or
more terminals from a data source 912, process (e.g., encode and modulate) the data for
each terminal based on one or more modulation and coding schemes, and provide data
symbols for all terminals. Transmit processor 920 may also receive broadcast and
control information (e.g., information used for server selection) from a controller/
processor 940, process the information, and provide overhead symbols. A transmit
(TX) multiple-input multiple-output (MIMO) processor 930 may multiplex the data
symbols, the overhead symbols, and pilot symbols. Processor 930 may process (e.g.,
precode) the multiplexed symbols and provide T output symbol streams to T modulators
(MOD) 932a through 932t. Each meodulator 932 may process a respective output
symbol stream (e.g., for OFDM, CDMA, etc.) to obtain an output sample stream. Each
modulator 932 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 932a through 932t may be transmitted via T antennas 934a through
934t, respectively.
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base statior? 084 On the uglmk at tert%mal 110, data from a data sourceg978 and contrgl
information (e.g., information used for server selection or identifying a selected serving
base station) from controller/processor 990 may be processed by a transmit processor
980, precoded by a TX MIMO processor 982 (if applicable), conditioned by modulators
954a through 954r, and transmitted via antennas 952a through 952r. At base station
120, the uplink signals from terminal 110 may be received by antennas 934, conditioned
by demodulators 932, detected by a MIMO detector 936, and processed by a receive
processor 938 to obtain the data and control information transmitted by terminal 110.
[0085] Controllers/processors 940 and 990 may direct the operation at base station
120 and terminal 110, respectively. Controller/processor 940 at base station 120 or
controller/processor 990 at terminal 110 may implement or direct process 500 in FIG. 5,
process 700 in FIG. 7, and/or other processes for the techniques described herein.
Memories 942 and 992 may store data and program codes for base station 120 and
terminal 110, respectively. A scheduler 944 may schedule terminals for transmissions
on the downlink and/or uplink and may assign resources to the scheduled terminals. A
communication (Comm) unit 946 may support communication with other base stations
and network controller 150 via the backhaul.
[0086] Those of skill in the art would understand that information and signals may
be represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips

that may be referenced throughout the above description may be represented by



for a termnal. Process 500 nay be perforned by the termnal or a
network entity, e.g., a base station or a network controller.
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base stati oniesiy chfstiapherippied@sthd ortrall 8aGE¢mOBRilRR taktiseny @ky @ASIBment the
candi dat e ba tat on, The at |east one nmetric may conprjse

pat hl oss, é‘Eft prtigralityy Do ¥HEME WEYSeder Gashgpashptls: app&l&%tfoectb@a such

data rate, Eihﬁﬂen?@ﬂ?attéﬁrd%blﬁgnﬁé‘tﬁﬁdcﬁh@tt b@ﬁatéIBﬂétéaeass@Juﬁﬁ% qdyased from the
further on a utility netric for each candi date base station. The

utility met r&cepwyh%lem@et dpeioed based on throughputs of terminals
served by tr‘[}@ﬂﬁnd' anl?o%qth?stn%{% eothgtc%t gtocksaﬁnécﬁg: m?c‘ﬂ:ﬂ@ &‘f’lb%d in
S

(11), (12) e serving base-station’ na ect ed ase
further on cwmntgatbn @mnhedhscdmuraalmém may &o dﬁpilememthceor peeformebswith p @&&941-
In one design of blo mt en

e oxo Ly reiise BERESAR dogief i RaE Mokesr hRey Brd et G Sapeitio e

t he pathl os Saﬁutﬂ (RSKS)L blfi¢ldaprofminetabir @ﬁecerrdyecwIGAt)er ditiee pecpnsthieatile logic
base station ., as shown i n equation . A candi dat e base

station wit Hietvwe I95RESS ER1ea RS ﬁﬂn*@t%rlagicﬁmcreée SRIGHRES | COTBSRCEat 3| 3%

may be sel ec{phi@sioh Qﬁer&ﬁrdébtﬁﬂe@t%sﬁezﬁirﬁtth@%nch@&@e]s&%e%rﬁ&aﬁr Aj%éﬁeﬁleﬂ-
of block 514, an effective geonetry netric (e.g., Guh or Quc, e, k)

may be det erPHIPRSE PrASESSEIRAY eﬁmlfzx@mr@magebtétlathpeﬁcmetgedthenrqce%ﬁet may|be
Si gnal qual '%}é' c]éﬂ{‘renttigﬁalijg&gésg? 8111?63}%3 rﬁfc?&cb%ﬂeplﬁ s{aﬁcﬁhéﬁ%je SA%?(?Cessor

quality may etermn ased in equati
(4), based onajaiﬂ'o banithploigntal. ag.a coatbtrﬁham/wf aompeqngtdavums (B2 mnlinaa:tted of

on ot her par agg% A candi dat e base f %ttl on.with a arg.g
effective gebnerty %t%‘@“’ﬁ"&’{/"%“’%el e PTEH!% s OF HBILRF ARG pally OF more
station. [OO0Rik}dprodesiorsan@biieictidesiign PSP bdro G abyl dthedupli jréighedoslat a

rate netric - k or RuL, k) may be m ned for each
candi dat e ba[i'ﬁﬂﬂgt atﬁ%%&éﬁ pringlhpd ef Mlﬂv@% 3 ) eomgreien ovitlerthe

paraneters f@gclde KR EAF0LE RBEG S HRLHO M hzﬁdﬁr%din%%ﬁwgéﬁﬁocﬁﬂ@&e%ed
with a largest projected data rate netric may be selected as the

servi ng basebise @rqeessor, [a0T 2] Jombgreion @6 itgntwor he Acspdlidre medulefmayaxspide in
candi dat e baﬁﬁl\'ﬁh@hﬁoﬂ[‘ ffagﬁ n‘@”ot')'r,@i{?M memory, EPROM memory, EEPROM memory,

registers, hard disk, a removable disk, a CD-ROM, or any other form of storage medium
known in the art. An exemplary storage medium is coupled to the processor such that
the processor can read information from, and write information to, the storage medium.
In the alternative, the storage medium may be integral to the processor. The processor

and the storage medium may reside in an ASIC. The ASIC may reside in a user



resource sets may be determ ned based on received signal qualities
for the nultiple resource sets. The multiple resource sets may

cor r espontywh%kddetd7p! € HARQ i nstances, multiple frequengp SURRARAS
multiple tine intervals, etc. An effective3sgeonetry or a projected
data rate may be determ ned for each candi date base station based on
the capacities for the nmultiple resource sets. WO

2009/ 097070rEWiS2008hos8REBLIE HhoQTEETIee and|thé sloageanelivat mabasséde as
stations may; o i I station. A netric may be determ ned for
the rel ay stdé ?%ﬁé%llgpgg%téﬁl%ly38§%ﬁPﬁnngt paranmeter value for a first

i nk bet weerj0099¢ t einnonaloramord Reemphsay dsdigts, ahe aiodetions )deacribed omdy be

paranmeter value for a.second |ink between the relay station gnd

base stati oﬁr,npg.mé’_.n{edagl 3ﬁ‘i§'mr% n%eqGHt ;Aﬁ'ﬁ“(afﬁr) or [aé‘éfﬂﬂmliﬂﬁat’(?ﬁegﬁ’éﬁ_é’ggn,lf
the server sghReélehRB iiMByfRRe NBE FOLHBE Yy BRoik@bAloR @hnsrdil&l §RF S BA or
may determ ne at | east one netric for each candi date base station

based on nmedBUP SHEHELONTRCORT OF ReSOMPRIFT-FRALA A e Rmnuis Teadalelp yraglia
fromat | eaghqong voANGhila ﬁst%gﬁ m%Hi%taPéP RornMBichtRInTh i %Mingghfﬁfedihﬁle
serving base st at_l.on based on e at east one netric for eac

candi dat e bdka fetiktates transfer efivotdrepuictanogam frdme ogsepleee tewiodiori oA swayge
be perforne r LtV .- . esi.gnated base station. .
The ter o nai el Pal B AR BN bnkuiandlcan B BERLETB) EecRBSEuRE bEhgpia
t he candi datparjas eospati. By, wandf oxangild)eandi nokt dinAtiomNsutld colputaretcadiblc

entity to assist with server. selecti r ssage | ndicating
the serving BEEL Lt EHMBRC bg‘oﬁrﬁ%oﬁhgﬂlg&ﬁﬁéﬁ o ?CF‘I g'isd]f‘;lsrtoﬁ’@@
prior or newns@ewd figk BBsGe St 8ihkOMaglc0l éolkBAedted 828y ARG B af 04n
each candi date base station may include a first nmetric for the

downl i nk ( e.b§.usedHgpairy orsipreadopirgd yparray cpdargans is Siedfam pbtnstrectippy ondeta
uplink (e g spubfyeh hndthatin 6 hdte@bq Bl dheralhdrhdst lor GRS a3
station havisnrgl]] tlﬁe 1t%esta first rr_leet r?(g}lf oéré %rﬁfgp é%v%ml f-%ﬁ&m?ﬂ@gseb e,
identified amgngeneraépupbsd o gpeciahplirpese prdessor.s tAlsd, amy .comnesgero mdproperly
candi date b t.ation Vi . pe ond . rig for .the l .nk
may al so beat;é é:ﬁtal%%llng’at.en A d%%&g%‘g?'g?,or ? ﬁaélpfklg’rl st gonf‘cgf"asr%%:Sotr%t S“&%*ﬁ%?&%%%
base st ati onschuiy stees el etitetdnas: {dueceaningiangpakiabenbis dibérossicfealle t thested

downl i nk and_upl.i nk, respectivel | n .anot he esign, a single
servi ng basd st Sty Bained Bl wiBIoh B e fieeRfcredio, and
upl i nk. The dicfowave thee eiRNEbagaNdhilat Bbdd aplic Thlk] AMsiBRYaPEDSE! € Wadleds
t he serving base station based on the first and second netrics. For

exanpl e, t hdcdapeigasechhisaiiateds 1adi, wd igREatede iadvdndi inkha definition of
upl i nk that 4 .Sy thi t.ai i .
p rhelith LBisR ofid BRE!RNed ROGE, aaua&ewggjta{gtoanm VSCtrﬁé iRy c%‘e%,sg[)pncal

selected. Alternatively, the candi date base s

upl i nk and aligowdiehkersaide diss (WMVIMi Aoppyc disk aind bhareyediod whhee digstusually
downl i nk may I ed. In e,desj e term.nal m
communi cat e r\%pr ? ﬁfct%hg%éeﬁigﬁ%eglggkglasghls?a 1f05n¥%quﬁé§idﬁ%aer m[e}?aePfCéV . lasers.
m tigation iContyinkeiont of ithpabwe HOHNR. altnberificuded ceitlith tthg atdpe roMaynpacer-
used for systemaccess by the termnal, for data transm ssion between
the terni nalreaéﬁhle '%el ected base station, etc. Interference
mtigation magoipe achy B¥eBud¥essSRBNNG thdJiSAIbREERGRoVINAD BXhhINO af P HIEST
nmessages to interfering base stations and/or interfering termnals to

request t herfkil§dimtce tp make PeEfbe digpovss Hiouspeadifisationy tdedipdasure
The nmessages, By IQQdiﬁ,Baltha&}{ﬁ{o ths @hfed ham Eﬁeaﬁ%ygg(g%@gﬁ%ﬂétdeﬁﬂed

to interfering termnal's WD 2009/ 097070PCT1US2008 or from

t he ter mi nalheran may de fapplisdgopthse vetigions withoWhispartisg gustherayirinbswopeof
sent via a e en b stations. The interfering base

o on 5 RE UL PIGE R PRRRoR A Bl B Bl e s s
speci fi ed r eesigne dsschiyed( hdreindiut Se ndbe gedot-dudstit: SedenScar donssent with the

r esour ces, ii). sendin ansm ssjons, on these resources at | ower
(prm)mpfes ané ngvei features d?sclosec? herein.

[0092] WHAT IS CLAIMED IS:



[0077]FIG 6 shows a design of an apparatus 600 for selecting a
serving base station for a term nal. Apparatus 600 includes a nodul e
612 to identity nultiple candi date base stations for the term nal

wi th each candi date base station being a candidate for selection as a
serving base station for the term nal24and the nultiple candi date
base stations including at |east two candi date base stations having
different transmt power |evels, and a nodule 614 to sel ect one of
the nultiple candidate base statiofsLh.4BMIBhe servi ng base station for
the termnal, with the sel ected candi date base station having a | ower
SINR t han alhighebkdd f6F Nrebroeguhindcarioht doplpeisagndi dat e base stati ons.
[0078] FIG 7 shows a design of a process 700 for selecting a serving

base stati oflchtiffying tltipicn@hdidasats® Batbdst BF anbrmiBill 48 cablildbte Mase station
candi date base stations for the termnal may be identified, with each

candi dg¢iRe RRafii#Hetdr@BleBeiNG PscrAREbARLRIDO TorSRL REhindl) wAlredh HAEME R of
base statiron for the termnal (block 712). A first nmetric nay be

det er nm : > i . j .lused as a

const i arulipl ERAINCRRELABMR 1NOPRILRLAL RSP Ie R HEET TS

sel ectabl e -he serying, base.station (block 714). The f.irst tri
rmy be Tor SnipE e EEIALP AR oStk BE ol o S i o
be determ ned for. each, candi date base station and may, be used as a
Vari abMEVEE RECHOR Jornf FUrIrD e |5 eg SPi GAF BB aehod balttoh cpst signal-to-
selection as the serving base station (block 716). The second netric
may beneet-ardintraferenge aetio SINRY Hhes @ higheste SIYR emong f8einpul ipjsendidate base
effective geonetry, projected data rate, and/or other paraneters. One
of thestudmsi pl e candi date base stations may be selected as the
serving base station for the termnal based on the first and second
nmetrics for each candi date base station (block 718). The sel ected
candi date base station nay have a | ower SINR than a hi ghest SINR
anong the nol tTh @ctandifdddis: Dashesinaihe 0RFec{ed CaRYiENE baBe SRAAYS has a lower
design of an apparatus 800 for selecting a serving base station for a
term n%bnsnﬁ@?%&{ 145¢1886h bNGEMEeBaRnTP I B34 dnfbrod8B th fIMpl@WahdiRAE base
WO 2009/ 097070PCT/ US2008/ 088256 20 candi date base stations for the
term ngl, W th each candi date base station being a candidate for

sel ection as a serving base station for the terminal, a nodule 814 to
determne a first netric for each candi date base station, with the
first netric being used as a constraint to determ ne whether the

candi date base, statiqn._is,selectabl e .as the servi base tiogn, a
modul & 816 To (HETERANE SEiS dc BRETCHEA S Erepth PRNEH BRI SV ug e lower

station, with the second netric being used as a variable to identify
a nost SR s leasicadrditelt@Bhase station for selection as the servi ng
base station, and a nodule 818 to select one of the multiple

candi date base stations as the serving base station for the term nal
based on the first and second netrics for each candi date base
station, w #h Theemsthbé off ethimahdwikatia thaselesimt @ omdidaré beseastatineconiptNes
than a highest SINR anong the nultiple candi date base stations.

[ 0080] Idertinpdthdiddtebdsk SRtio® Wi d 18w e YatBIRBPAS tEE€sdPViQE BB QaS%ion.

el ectroni cs devices, hardware devices, electronics conponents,

|l ogical circuits, nenories, etc., or any conbination thereof
[0081]FIG 9 shows a bl ock diagram of a design of termnal 110 and

[0081] FI G 9 shous a bl ock di. i erminal 110 and
ant ennas 934a | N BUGR SR herp e SR, Taluide B RARS Hohids

ant ennﬁgter%%rzn‘?igtahtrﬁ%%gﬂ e%Serzgry’ m&RE 6 éa%h%gﬂlcﬁéeﬁé b;rsel sta%rc])% blgse]d' on pathloss for the



[ 0082] At base station 120, a transmit processor 920 nmay recei ve data
for one or nore termnals froma data source 912, process (e.qg.
encode and nodul ate) the data for each term nal based on one or nore
nodul ati on and codi ng schenes, and provi de data synbols for al
termnals. Transmt processor 920 may2sl so recei ve broadcast and
control information (e.g., information used for server selection)
froma controller/ processor 940, process the information, and

provi deandidatchbasd staniebobud seledtingres pantdidatexpaseidtatiopl with mplgtvest transmit energy
mul ti pl e-out put (M MO processor 930 may multi plex the data synbol s,
t he overhead thysebohsbasasdtipn.| ot synbol s. Processor 930 may process
(e.g., precode) the multiplexed synbols and provide T output synbol
streans to T nodul ators (MOD) 932a through 932t. Each nodul at or 932
may process a respective output synbol stream (e.g., for OFDM CDVA,

etc.) to obgairfe ﬁﬂéth@ﬂrophﬁrmn% théelﬁttﬁ@@éﬁmgﬁﬁg tﬂm%glﬁﬁgﬁerg;’%leﬁ%ycompnses

further process (e convert to analog, anplif I 'ter,
k
. g;ﬁnygﬁe%?lgﬁ tﬁg;@gw WS ALLE %Qchhl%% dhee ggsngAtioﬂ KoL gﬁlthsh% b a

via T ant nnas, 93 9 espectlvely WO
2009/0 fwgéﬁﬁgfdﬁgggﬁeETmfﬁﬁg%lAt termnal 110, R antennas

952a t hrough 952r may receive the downlink signals frombase station
120 and provide received signals to denodul ators (DEMOD) 954a through
954r, respectively. Each denodul ator 954 may condition (e.g., filter,
amplify, dotncoisveethod oh¢laimgl.t Wheayinhe selseing v candidess bese Satipragonmpyises
obtain received sanpl es and may further process the received sanpl es
(e.g., détomiTmpivn eifivive geemtrt metit &irneack cendidade dyusthethison Baskdl MD received
detector 960 may perform M MO detection on the received synbols from
all R signadublitly dosth® baralidanr busg htaBbd rand iséleatjgla adikie) basektpioawritea largest
detected synbols. A receive processor 970 may process (e.qg.,
denodulftgivagebiflesoderic bhthedehantince aydol s, provi de decoded data for
termnal 110 to a data sink 972, and provi de decoded broadcast and
control information to a controller/processor 990. A channel

processor 994 nmay neke nmeasurements for paraneters (e.g., channel

gain h, pat ! O’?ﬁ eél%)'g 4§Pclaﬂﬁ\’\’?rw 1e1k1n1th§r§(e cﬁﬁ' {;anil%&: Easlésset‘%mnof‘uﬂher

server sel eCtIOI’l e uplin ata froma

dat a source 8. and. o/ trol for tio
server “SOr'EE |d8tr?méirn s glﬁtrie elve @g{’ (eﬂﬁlr gaé;PvG aﬂ‘égﬂgg’és sr}ﬁtt‘?rbﬁﬁse?ro&ﬁ
controller/processor 990 rocessed by a transmt processor
980, pfUEEH dntﬁxpéaenwaﬁw c@g §6‘Fde %é%gﬁefsmélﬁbﬁréawgy JoveLaml dhed)
by nodul at ors 954a t hrough 954r and transmtted via antennas 952a
t hr oug s fromtermna

h AnchmpinterigrenpageerdhermabdoTolpr thesandignic hsc stagpml s f |
110 may be received by antennas 934, conditioned by denodul ators 932,
detected by a MEMO detector 936, and processed by a receive processor
938 to obtain the data and control information transmtted by
term nal 119. ThOB8thbd GHelbmol] ehaéip tinckssmitn® defedvO §ébnmamy rétrie 6dr cach
the operation at base station 120 and term nal 110, respectively.

Cont r otdrlidapy B&RS&AMonIdEin@iseh ak@nhindld QipatilRs UF LONtRALiIHAE /HEOGRESS for
990 at termnal 110 may inplenent or direct process 500 in FIG 5,

proces il kdlofitoEiseté, baBAHbR e QARG si HPCRFHES bPind BRutlRE
descrlbggqﬁzrefnc ﬁE%DFIES 943 and m%%'ﬁgy store datatgﬁdg%P%§§§ﬁ$ and

codes &Emg tl?et &i‘e‘c %cl% qnétﬁé T ?rlh éﬁ@ma%%ﬁ& q’&tfo\ﬁ%aé’ed cﬁ ethe capacities

schedu nay sc rnlna or transn155|o

downl i nk.,and/ n reso rces to the scheduled
terni nd ﬂwcﬁgéﬁﬁﬁﬂﬁ% gﬁ?megnq%%ﬁﬁﬁpb e$m5ﬁéeﬁay support conmuni cati on

with other base stations and network controller 150 via the backhaul .
[ 0086] Those of skill in the art would understand that information and



WO 2009/ 097070PCT/ 1JS2008/ 088256 22 vol t ages, currents,

el ectromagneti c waves, nmagnetic fields or particles, optical fields
or particles, or any conbination thereof. [0087] Those of skill would
further appreciate that the various illustrative |ogical blocks,

modul es, circuits, and al gorithm step36 described in connection with
the di sclosure herein may be inplenented as el ectroni c hardware,
conputer software, or conhinations of both, To clearly illustrate .
this inter Ch%naé%mqthwfﬁalwa?adﬁ%ﬁr@n%H%l&fnlwg}r%a?t? gegespond to multiple
illustrative conponents, blocks, nodules, circuits, and steps have
been dbguid aéemaiisgvisangavrsioal (FARQ) inganess.of muidnle fiegurney srdandsy or multiple
Whet her such functionality is inplenented as hardware or software
dependsmapoervelse particul ar application and design constraints

i nposed on the overall system Skilled artisans may inplenent the
dcscribecd functionality in varying ways for each particul ar
application, but such inplenentation decisions should not be

i nterpreted Bs Thausdtgl &f clePan! Wherefd 8@ seiRetsLoREnAaté BEsePitATRNomprises
di scl osure. [0088] The various i1llustrative |ogical blocks, nodules,

and ci B&E&ixﬁiﬁing%sﬁbje@fég dafh I%%nﬂﬂ@%tcifgp et QnlifdGie HaSE L@ ﬁas@@%ﬁiag dfRt¥tive

be inplenmented or performed wth a general -purpose processor,

digita i P)....an_appl | ion.specific inteqrate

ci Four E R PO FRTRAN bEE HlaoRPpBPRIGERL o0 SRRE b gl RbF I £ hrges
progr anmab ic device, discrete gate or transistor |ogic,
discreP%mﬁkﬁd&ggamé% %ﬁ%ﬁ?é?vﬁﬁ%a F8Rbi nati on thereof designed to
performthe functions described herein. A general-purpose processor
may be a m croprocessor, but in the alternative, the processor may be
any conventional processor, controller, mcrocontroller, or state
machi ne. A p#odbe swithadesf drigp! bevhergin diefeterniniss & rraiebleh dpiagrtegnetric for
conputing devices, e.g., a conbination of a DSP and a m croprocessor
a pl ur edchtogndiflaterbasecpition egmprisss demaniomgra feastrring popecdaledsorg: fonat least one
conjunction with a DSP core, or any other such configuration.

[ 0089] idseurst eqsfonkach ¢antiided leke alagod,i dndrdetdeminind €@ projecod Riatt daenfonichdh
t he di sclosure herein may be enbodied directly in hardware, in a

sof t waesdrReibRe 846K baEd Y the B 1058368 projéted dhtrabOfPiiadti1oR: Bhe febBurce
two. A software nodule may reside in RAM nenory, flash nenory, ROM

MeNnor Y gt ERPREM. MBMRfbas EERRGM nmenory, registers, hard disk, a
renovabl e di sk, a CD-ROM or any other form of storage nedi um known
in the art. An exenplary storage nmediumis coupled to the processor
such that the processor can read information from and wite
information,to,, the.sto e dium. I.n the al.ternative, the.sto e
medi um may. bt TR REPAT of GH0R A2 oy a5 de g BB e5F onr g i fa A rare
storage nedium may,. reside in an ASIC. _The ASIC nay reside in a user
VO ZOOQ?W?%W%MBQIQSQQ(g@a@Srme for each resource set based on received signal

quality for the resource set and a capacity function.

14. The method of claim 12, wherein the at least one resource set corresponds to at least
one hybrid automatic retransmission (HARQ) instance, or at least one frequency subband, or at

least one time interval.



termnal. In the alternative, the processor and the storage nedi um
may reside as discrete conponents in a user termnal. [0090]1n one or
nore exenpl ary designs, the functions described nay be inplenented in
har dwar e, software, firmware, or any conbination thereof If

i mpl enented in software, the functiond’may be stored on or

transmtted over as one or nore |nstruct|ons or code on a

conputer-re e di, u t er.-read medi.a | ncl udes both

Conut ot Db PP OEHAT DO 15 B ORI GRELI e PaRdisHy oot s apley
that facilitates transfer of a conputer programfromaone place to

anot hest2tion, g vpeeinghy selophipe @ecaaﬁgats\barq gpiion erspRTiEey AeteriRing semetric for
accessed by a general purpose or special purpose conputer. By way of
exanpl eachatradidate Waseritatien. dhe metrichfor dhpuelar statemdedin e deteniinedcbased on a first
conpri se RAM ROM EEPROV| CD- ROM or other optical disk storage,

magnet paratiesk valtofagdirerlinktbearcenslgnetnmioalstnd tiagelagetatior and orecany patineer
medi um t hat can be used to carry or store desired program code neans

i n thevilae mrod sécond ik theBvesn i bdyastgiohUeld W Bfe attoh,ald BRBLiKEa candidate
accessed by a general - purpose or special - purpose conmputer, or a

gener abaRUERieR BaRl of RRChakic BbY 2618 BanRR&Sm8Oktatid). SO, any connection is
properly ternmed a conputer-readable nmedium For exanple, if the
software is transmitted froma website, server, or other renote
source using a coaxial cable, fiber optic cabIe tw sted pair

digital subsggriher L), OfF es echnol oqi.e

M ared: i drcameibRf e SR, et PiecRRshy AronBiiE bo TR H prpnris
cabl e, tmnsted al.t, DSL, reI echnol ogi es su |nfrared
a0, e DA BB ARG G hEe IO O T AP of BrgRhals
and disc, as used herein, |ncludes conpact disc (CD), |aser disc,

opt i caPeriedsRy thyi Gndidpte \hapsHrtione apd sdeqtipym)candida Ppscastationdigedopry theayility
di sc where disks usually reproduce data magnetically, while discs
reprodﬂ@eﬂd@tambp@ﬂ@éﬁtgmmﬁﬁhonasers Conbi nati ons of the above
shoul d al so be included wthin the scope of conputer-readabl e nedia.

[ 0091] The previous description of the disclosure is provided to
enabl e any person skilled in the art to nake or use the disclosure.
Various nodilf.i cikiméikod of than di Sékasuie wdctinpe dapdidit bagdRati@NEoh@ises
those skilled in the art, and the generic principles defined herein
nmay be s@bfinbadcdnaidatdieise \éatlbavoheasmvwllaeuthattﬁa%hmgtyf foP Badhn@ndRhie! fase
or scope of the disclosure. Thus, the disclosure is not intended to
be linmded to the exanpl es and desrgns described herein but is to be
accorded the wi dest scope consistent with the principles and novel
features disclosed herein. [0092] WHAT IS CLAIMED I'S: 24 CLAI M5

1. A nethod for wireless comrunicati on, conprising i dentifying
mul ti pl e cangdi date bas t ti ns .for nlnal andi dat e base
Ctation ber Ny dteanaranet By doamett i SRS e offirede Stn smGes
the termnal, wherein at |east two of the mul tiple candi date base

st at i ofSemameqRt feattetne MeHifs frt casByrepdidaigelase sigtign by the samizgl bagpdaon
candi date base station fromanong the nultiple candi date base

st at i omsagsemeds nedy by gherigseingt and inferination reecived fiomadt leashensseindidaedase
candi dat e base station having a | ower signal-tonoi se-and-interference
rati o §@BhdiREnd belectmghhgteeshg BidsRiatinm by thehternmubltbapddeorchndi dadt enbaseic for
stations. 2. The nmethod of claim11l, wherein the selected

candi daioh daadidats badeistitionas a | ower transmt power |evel than a

hi ghest transmt power |evel anong the nultiple candi date base
stations. 3. The method of claim1, wherein a difference

bet ween the highest SINR and the lower SINRis at |east 5 decibels
(dB).



4. The nmethod of claim 1, wherein the selecting a candi date base
station conprises selecting a candi date base station with a | owest
pat hl oss as the serving base station. 5. The nmethod of claiml,
wherein the selecting a candi date base station conprises 25

candi date base station, and sel ecti ng2®% candi date base station with a
| owest transmt energy netric as the serving base station.

6.
The net hod aim.J5, rein the determni the transm.t ener .
netric conp E?Sg-be W@ﬂﬁ%ﬁﬁ?f@’ ? ’h‘gg?rFlgﬁbW%pecéWE? ld%fft basg spagpn ésaﬁﬁgs)é” ing
candidgte base‘étgﬁion b%f%d furt%gr on an interference |evel for the
candi d81%6 YR8 iof &g fpmumal for dopnlipke theempigad SWrthar fomPEsingheslesting tapgther
selectin%.a candi date base station conprises determning an effective
geonet £andidate hase plekorefen anxmidi tiamaltivhsendidateibare Hatied apn servowi beaseistation
signal quality for the candi date base station, and selecting a
candi datréhdiagensltfat wdmkwi t h a | argest effective geonetry netric as
the serving base station. 8. The nethod of claim 7, wherein the
sel ecting a candi date base station further conprises determning the
received signal quality for each candi date base station based on a

carrier-to-pmt enhé efcBCoff 3ihO1,(HhdrdinfiB rule1€ endidad BasbABGosd Eélbx@]“_inoﬁn
a carrier-over-thermal (CoT) and an interference-over-thermal (IoT)

for t h@p&%@éﬁ%gﬁnﬁﬂﬁgﬁé{ @ts{.eﬂpand are acces%ileWthg?éﬁ%I.Of claim?7,
determning an effective geonetry netric for each

wherein the
candi date base station conprises determ ning capacities of each

candi date base station for nultiple resource sets based on received
signal qualities fo he nmultiple.resource sets,.and determning th

o foct i ve b oed P} Befsit Bt i oS Sl v BileFainat

t he capacities of the candi date base station for the nultiple
resource sets. 26 10. The method of claim9, wherein the

mul tiple resource sets correspond to multiple hybrid automatic

ret r ansni ss#dnTgmRdpdiof slagindewheisin thaiserviplsdape efinonis yelsetbb bndslesigpated
multiple tinme intervals. 11. The method of claim1l, wherein

t he sebsetsiatigna candi date base station conprises determning a
projected data rate netric for each candi date base station based on
an effective geonetry for the candi date base station, and selecting a
candi date base station with a |largest projected data rate netric as

the servingabage médbd 8fclaim 22, furthbZcontfi@int hod of claim 11, wherein
the determning a projected data rate nmetric for each candi date base

station CONRLESHS 2968l WrirRtheahe hGRDIe QNEAREWESEAIIREA tfgj@%eﬁnfngi at
| east one resource set for each candidate base station, an

determ ning the projected data rate for each candi date base station
based on the at | east one projected data rate for the at |east one

resource seb, Tpf, Lg, FAPGLIRP ARL.SLALLRD

sending to the terminal a handover message indicating the serving base station.

25. A method for wireless communication, comprising:
identifying multiple candidate base stations for a terminal, each candidate base station

being a candidate for selection as a serving base station for the terminal; and



13. The method of claim 12, wherein the determ ning the at | east one
projected data rate conprises determning a projected data rate for
each resource set based on received signal quality for the resource
set and a capacity function. 14. The method of claim 12,
wherein the at |east one resource set2torresponds to at |east one
hybrid automatic retransm ssion (HARQ instance, or at |east one

frequency subband, or.at least one tine interval. 27. 15.. The
rethod of craraimg = P hERRleoRt FerbFRohihs e i e Shtons  te
conprise a relay station, and erein the selecting a candi date base
st at i oRCTEBEGAS IOBZ?retﬁﬁﬁﬁlinﬁﬁhé Gaclecled cptidais bpse sEHER haiae biaseer signal-to-
station, the netric for the relay station being determ ned based on a
first pasapidiier{pamge rptgr (SINR)rthen pj ighase SR remase the rpliiple candidathdase
relay station and a second paraneter value for a second |ink between

t he rebtayonst teeitominal domnbasetisg atthdhg sedovtcdsamhdidite ihgseastgmmdisdat ietelfasece
station based on the netric for each candi date base station.

16. Theaitigitibnd pipreveeSIMRL, wherein the sel ecting a candi date base
station conprises determining a utility metric for each candi date
base station based on throughputs of term nals served by the

candi dat e base station, and selecting a candi date base station based

on the utilbyTheined bPE1a8R©5, @H&Eﬁhqﬁﬁe@ﬁ&%ﬁfgﬁﬂérpﬂ used for theltbrmindlSor
met hod of claim 1, wherein the selecting a candidate base station

conpri t: i i on based on control channel
reFPab? ??@g%%%\gggﬁgggﬁggggﬁgg%gggg%%gﬁ#bn. 18. The net hod of
claim1l1, wherein the selecting a candi date base station conprises
determning at |east one netric for each candi date base station by

t he ternina& based on surenments made by the term nal and

i nf or mat i on?f-elR pegoq p ﬂi“gfzfl’ T 6BPIEHHdi dat e base station, and

sel ecting the serving base station by the term nal based on the at

| east one netteitpeerthemuHintarmiddatedabngetions kasegen low geuse pilots ragsmitfdby
met hod of claim 11, wherein the selected candi date base station is the
ser vi nthelvas@dae hasesrutibor. t he terninal for downlink, the nethod

further conprising: selecting another candi date base station from
anong the nultiple candi date base stations as a serving base station
for the termnal for uplink. 20. The nethod of claim1l

wher ei n thezmuT&i@aﬁo@anﬂﬁﬂﬁlﬁf@ﬂﬁ@c@h@ﬁﬁﬂﬁs bel ong i n an open-access
comuni cati on system and are accessi ble by the termnal. 21.

The et hod REei¢in@iame [ Lng; ' j d
by the term ngll .n%a for 2 rﬁ!lﬂr%eth?rgltu ﬁ%&é’%}"ﬁ g@?%?%ﬁ%ﬁkhg?g#ﬁ@%gﬁ fih?

serving base station is selected by a designated base station.

29. The method of claim 25, wherein the interference mitigation is achieved based on an
interference mitigation request message sent by the terminal to at least one interfering base

station or sent by the serving base station to at least one interfering terminal.

30. The method of claim 25, wherein the interference mitigation is achieved based on an

interference mitigation request message exchanged between at least two base stations.



23. The nethod of claim 22, further conprising: receiving a report
conprising the nmultiple candi date base stations fromthe term nal
24. The nmethod of claim 22, further conprising: sending to the
term nal a handover nessage indicatin%%the serving base station.
25. A nethod for wreless conmunicati®h, conprising:

identifying multiple candi date base stations for a termnal, each

candi dat e base-stati.o My candi.date for selectign as Servi

base stati o%ls'f (—)[?l ¢ eéhci%e(%reiﬁ}?f% ?S’aalbereﬂigﬁe selecte scéalng@f’%eﬁbdm%“@g%ﬁ@a? goq” est
base statjon from ano the multiple candi date base stations as the
Ser Vi nBatEfﬁsea’E?n%t %ﬁ’“ﬂg\le ?ﬁ’i‘@ldﬁ@ﬁ’l@r?%sé?n,onﬁ'he sel ected candi date base
station having a | ower signal-tonoise-and-interference ratio (STNR
than a highest SINR anong the nultiple candi date base stations, the
term nal comunicating with the sel ected candi date base station using
i nt er f er enc&2.nilhe gatthashof dainmpp.owberSinNRe selected car@ifdateThase rsttionchapfa lower
claim?25, wherein interference mtigation is used for the term na

for systemiapceaslevtltthad hehiglekeatwethic aowlirdiatd dnasg bt atiltple candidate base
27. The nmethod of claim 25, further conprising: detecting for

t he nukitigdse candi date base stations based on |l ow reuse pilots
transmtted by the candi date base stations. 28. The nethod of claim
25, further conprising: receiving a report conprising the nultiple
candi date base stations fromthe termnal. 29. The net hod of
clai m 25, wher ginfl.ol derol W Sfel &IRRGE Hibh 98

?Qh's achi eved based on an
interference mtigation request nessage Sent by the terminal to at

| east one inpterferin se.station qQr sent. by the serving base .
Sratt ot BEnER SndRRE Bk Hrd g dsef of ol 1% RS rmempced
of clajm 25, erein the interference mtigation is achieved based on
an int Yﬁlﬁ‘@ﬁﬁ@a ﬁtaﬁfgétﬁl?iﬁa Fas &é@fﬁgﬁeégggﬁatm%%amﬁ&%%ﬁ sglectiqpaast 2

two base stations. )
serving base station for the terminal; and

selecting a candidate base station from among the candidate base stations as the serving
base station for the terminal, wherein the selected candidate base station has a lower signal-to-

noise-and-interference ratio (SINR) than a highest SINR among the candidate base stations.

34. The method of claim 33, wherein at least two of the candidate base stations have

different transmit power levels.
35. The method of claim 33, further comprising:
receiving a report comprising the candidate base stations from the terminal, wherein the

serving base station is selected by a designated base station based on the report.

36. An apparatus for wireless communication, comprising:



30 31. The nethod of claim 25, wherein the sel ected candi date
base station has a | owest pathloss anong the nultiple candi date base
stations. 32. The nethod of claim?25, wherein the selected

candi date base station has a |ower transmt power |evel than a

hi ghest transmit power |evel anong thélnultiple candi date base
stations. 33. A nethod for wrel ess comunication, conprising:
detecting for candi date base stati ons&&g[ a term nal _based on | ow
reuse pil ot 8 15AnQRG PEOSEFSRY CPHEBUESh ) tfspulinlg Zendighde Pasg prations for a
candi dat e_base station being a candidate for selection as a serving
base steamingh epelt canHislatedtang ¥ation baing a candidatpdpredlqotign as & seding Pees Hativa for
station fromanong the candi date base stations as the serving base

st at i otheftermindlewheneim a1d¢ast mverfchamubipls eindslatecbasa stdiiatathevdh difereant atmsorit
has a | ower signal-tonoise-and-interference ratio (SINR) than a

hi ghespoSaNRvarpag foheleandiatditge hasestatiat {romSamong the mdltiplEh@ndihtddse
of claim33, wherein at |least two of the candi date base stations have

di ff er eftiods' ANBAbdrviAO WEde N8I fSr the terminadXthe Tl6ctéBEMAMaRlbasd bidRaving a
further conpri sing: receiving a report conprising the candi date

base Stlcﬁﬁér%@gﬁlag-f@ﬁeigéjﬁldtiﬁfe%ﬁﬂke ra\ME)e(S@NR) LG £ e5HleRoSIRAS Qm%ﬁ@ttljaeoﬂléﬂgﬁnle

sel ected by a designated base station based on the report.

An appalaf us. £.QF < L,gl ess comuni cation, conprising: 31 at
| east one processor configured to identify multiple candi date base

stations for a term nal, each candi date base station being a
candidate for selection as a serving base station for the term nal,
wherei n at Ieaséﬁtwo of the.multiple candi date base stations have

di fferent tPandhi PPAERESOTIcaPE, Wagietn e & dsasicqrerecsiidr tirTigygdto select a
station fromanong the nultiple candi date base stations as the

ser vi nganskdaée basasiaben Wih adoveest pathiosrods the seevigbase s@tiorandi dat e base
station having a | ower signal-to-noise-and-interference ratio (SINR)
than a highest SINR anong the nultiple candi date base stations.

37. The apparatus of claim 36, wherein the at |east one processor is
configured B® SHicegipamteaciitidat Sobaderedt diei atnlewdt tdme Jprbceaestis pahhigosd to
as the serving base station.

determine a transmit energy metric for each candidate base station based on pathloss for the

candidate base station, and to select a candidate base station with a lowest transmit energy metric

as the serving base station.

39. The apparatus of claim 36, wherein the at least one processor is configured to
determine an effective geometry metric for each candidate base station based on received signal
guality for the candidate base station, and to select a candidate base station with a largest

effective geometry metric as the serving base station.

40. The apparatus of claim 36, wherein the at least one processor is configured to

determine a projected data rate metric for each candidate base station based on an effective



38. The apparatus of claim 36, wherein the at | east one processor is
configured to determne a transmt energy netric for each candi date
base station based on pathloss for the candi date base station, and to
sel ect a candidate base station with a |lowest transnmt energy netric
as the serving base station. 3% The apparatus of claim 36,
wherein the at | east one processor is configured to determ ne an

effectlve ic, for each ndi dat e base station.base

recei VE%P“% g)'re %‘%8{%{{?‘[? Basey St?éloﬂa?ma@a?egecbéscémi’ﬁﬁ i035¢ STATRR ¥ gsaep"é%f’ﬁt
a candldate base station with a Iargest effective geometry netric as
the sePipigsd higéaera@t“é%ttl%ﬁﬁ the serving bags stafiog- appar at us of cl ai m 36,
wherein the at | east one processor is configured to 32 geonetry for

t he candi date base station, and to select a candi date base station
with a largest projected data rate netric as the serving base

station. 41. Andfipardins tap pareksusninounivdtioe) @sprisogmuni cat i on,

conpri si ng: means for identifying nmultiple candi date base

stati ons f omeanstfer demélyingemdtiple analidiad Basbastosd fot h @mbeal, Rgclacandidate base
candi date for selection as a serving base station for the termnal,

wher ei Brafidn bAASH cintdaaf folr REledontas sem%msg%ﬁo@ﬁ@%e%ﬂﬁmn%haamt least
different transmt power |evels; and nmeans for selecting a

candi dat@oMfs ﬁmﬁgﬁé tacmldfa{e%@tmms L% dtﬁt&h&ta%sﬁﬁ risqtv@ﬂfeeﬂp agg

stations as the serving base station for the term nal e selected

candi date b S a
signal -t o- n%?gnes %ﬁéélg& ngr ((azlglgirlt%‘éé t%a Stat °§I m THAR tz}ile tﬂ“@l Cagﬁlf{ﬁe base
anong the nult e .candi dat e stat he a aratus
o oF PRI Sy ERBYRE B kndSr Br Telinalr e sleptedsnuf Fate o SRV B P
conprises neans for selecting a candi date base station wth a | owest
pat hl 0&8ves SI§MRLLosRISFr G- 1B‘§§fére§t%f4"8n(SINR) than m@ghtﬁeglawpamatgjéheomuhipie
claim4l, wherein the nmeans for selecting a candi date base station
conpr i seidetsdliese stationdet ermi ning a transnit energy metric for each
candi dat e base station based on pathloss for the candi date base
station, and neans for selecting a candi date base station with a
| owest transmit energy netric as the serving base station. 44,
The appar at 43 Ohe eppatrdinsdde, claihes i€ whetdne therndads farscediCcd tdaadidte base station
candi dat e base station 33

comprises means for selecting a candidate base station with a lowest pathloss as the serving base

station.

43. The apparatus of claim 41, wherein the means for selecting a candidate base station
comprises means for determining a transmit energy metric for each candidate base station based
on pathloss for the candidate base station, and means for selecting a candidate base station with a

lowest transmit energy metric as the serving base station.

44. The apparatus of claim 41, wherein the means for selecting a candidate base station

comprises means for determining an effective geometry metric for each candidate base station



based on received signal quality for the candi date base station, and
means for selecting a candidate base station with a | argest effective
geonetry netric as the serving base station. 45. The apparat us
of claim4l, wherein the neans for selecting a candi date base station
conprises neans for determning a pro?%cted data rate netric for each
candi dat e base station based on an effective geonetry for the

candi dgt edb?‘lsteecsltvg‘ Is ai uaq ﬁt andtsd%t eggslen tfnC 3 Irrge%hs(;a 103 ecting a
station wth a Farge pﬁol ted " gat & adte et ¥4 a8t He serV|ng‘b R&¢
station. b ﬁn transi toré uter-rea%able n%glum

conpr i §iiglate base Statiosautth Blaredh 197 v aBeqRelR ™ gHe At APt e e St i £y
mul tiple candi date base stations for a termnal, each candi date base
station being a candidate for selection as a serving base station for
the termnal, wherein at least two of the nmultiple candi date base
stations ha¢® The ipmagates efrclrigmdk vihevedr theeyesins forgalgeting a candoldte fase station
causing the at | east one conputer to select a candi date base station

f r om apungrisehendims forpdetermanmiol dgirejeliad damtatel wasicdsr tivd cedidatedabas@tion
station for the termnal, the selected candi date base station having
a | owebaszl prakin tedfeb@¥eS gedidry firethk edaaaideter Bst Gtdidh NERd whans dohkgbesk a
SINR among the multiple candidate base stations. 47. A net hod
for W egliamte GREMMMb:LRith Q'Ibrgé‘s@{ﬂ%jdc&'dr%ﬁta rate metrié S6RE térylhggamtatﬁbﬁ.! e
candi date base stations for a termnal, each candi date base station
being a candidate for selection as a serving base station for the
term nal ; deternining a first nmetric for each candi date base
stati on, thgﬁf},&r St rgeglé) Om un le a%le mecf;l constr.e raint to determ ne

whet her t he" CaldPaAPE (A% &R AT S UETECAPPETES the serV|ng base
34 station; det rntnlng second netrlc or..each and

Stati on, ¢ heXCdBbIHSHEY FESpag o G R SR Rpfeap R Tgtops for
most suitable candidate base station for selection as the serving

base stamintsh;caghepndidate bagepstatian hingheandidatefer palectirppea éaﬁ@e&&t@tﬁwefor
stations as the serving base station for the term nal based on the
first dredenaoanyhensindtdenst oo efabemudtindé candidaivalec steerisdrye thkerent transmit
sel ect ed candi date base station having a | ower

si gnal ppweerlovdeaadid-i nterference ratio (SINR) than a hi ghest SINR
anong the nultiple candi date base stations. 48. The net hod of
claim47, whadegfoncduiidgded ar18asnbidcdnifit&a6 e¢lect iBdahdidatt ®bseeddifon from among
candi dat e base station conprises determning the second netric for

each capdindri® BARIRIAL Bist ARiBAS 8 tRNscRting BaR! st RE (RAIMIASS the selected
effective transntt power, effectlve geonetry, and proj ect ed data rate

for the, ?se sDAGE h%&lﬂ% wer si -c?—nogg'gn at eg%% o 19'(% than a

wher ei n t e selecting one e can ase statio

ConprI%F%F%§ﬁ$|pé#hn%Fﬂggﬁcha?ﬁ a0 gﬁﬁlgngase station is selectable

based Of ricC & base station and a
predet erm ned t hreshol d.

47. A method for wireless communication, comprising:

identifying multiple candidate base stations for a terminal, each candidate base station
being a candidate for selection as a serving base station for the terminal;

determining a first metric for each candidate base station, the first metric being used as a

constraint to determine whether the candidate base station is selectable as the serving base



50. An apparatus for wreless conmunication, conprising: at

| east one processor configured to identify multiple candi date base
stations for a term nal, each candi date base station being a

candi date for selection as a serving base station for the termna
to deternine a first metric for each tandidate base station, the
first netric being used as a constraint to determ ne mhether t he

candi dgl g, ] %l%%nﬁtn%}glng{s]ecoﬁd ﬁagértﬁgtfoarbéa%h %%m%ﬁ‘zﬁe esre"s'tél%tnaﬁaseese%tnfdhx'n‘é’t?lc Befhe

det er m ne a Secon each can base s S Sl g

t 50D d bl t i f t abl )
Tonat qued  Acungpaas ieiRnrs BRML SRS S ST b ol s iRt B soming

to select one of the nmultiple candi date base stations as the serving
base sPHREFBHO®GEAt he termi nal based on the first and second metrics
for each candi date base station, the sel ected candi date base station
havi ng a | ovésctisg gnapt ths-multinls- candidptathase etpterrseasrthe povinSIbrR) stetmnfoa the
hi ghest SINR anong the multiple candi date base stati ons.

The appanmtlbasefl al tieni50 andibered mdthie it daclastndiduee pasocasang tlnes selected
configured to determ ne the second netric for each candi date base

st ati otendRaedbase @btidne 8sting Relodfer pagral-astoiseedddeigterféntd amM(SINROWRER a
effective geonetry, and projected data rate for the candi date base

st at i OBighest SINR 2iond R rARRFE AiSdad bk 8RO, Wherein the at |east
one processor is configured to determ ne whether a candidate base

station is selectable based on the first netric for the candi date
base station and a predeterm ned threshol d.

48. The method of claim 47, wherein the determining the second metric for each
candidate base station comprises determining the second metric for each candidate base station
based on at least one of pathloss, effective transmit power, effective geometry, and projected

data rate for the candidate base station.

49. The method of claim 47, wherein the selecting one of the multiple candidate base
stations comprises determining whether a candidate base station is selectable based on the first

metric for the candidate base station and a predetermined threshold.

50. An apparatus for wireless communication, comprising:

at least one processor configured to identify multiple candidate base stations for a
terminal, each candidate base station being a candidate for selection as a serving base station for
the terminal, to determine a first metric for each candidate base station, the first metric being
used as a constraint to determine whether the candidate base station is selectable as the serving

base station, to determine a second metric for each candidate base station, the second metric
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being used as a variable to identify a most suitable candidate base station for selection as the
serving base station, and to select one of the multiple candidate base stations as the serving base
station for the terminal based on the first and second metrics for each candidate base station, the
selected candidate base station having a lower signal-to-noise-and-interference ratio (SINR) than

a highest SINR among the multiple candidate base stations.

51. The apparatus of claim 50, wherein the at least one processor is configured to
determine the second metric for each candidate base station based on at least one of pathloss,
effective transmit power, effective geometry, and projected data rate for the candidate base

station.

52. The apparatus of claim 50, wherein the at least one processor is configured to
determine whether a candidate base station is selectable based on the first metric for the

candidate base station and a predetermined threshold.



