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METHOD OF UE RSRQ MEASUREMENT PRECUATION
FOR INTERFERENCE COORDINATION

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority under 35 U.S.C. §119 from U.S.
5 Provisional Application Number 61/441,744, entitled “Method of UE RSRQ
Measurement Precaution,” filed on February 11, 2011, the subject matter of which is

incorporated herein by reference.

TECHNICAL FIELD

[0002] The disclosed embodiments relate generally to wireless network
10 communications, and, more particularly, to UE RSRQ measurement for enhanced

inter-cell interface coordination.

BACKGROUND

[0003] Inter-cell interference coordination (ICIC) was introduced in Release-8/9
of the 3GPP LTE standards. The basic idea of ICIC is keeping the inter-cell
15 interferences under control by radio resource management (RRM) methods. ICIC is
inherently a multi-cell RRM function that needs to take into account information (e.g.
the resource usage status and traffic load situation) from multiple cells. Broadly
speaking, the main target of any ICIC strategy is to determine the resources
(bandwidth and power) at each cell at any time. Then (and typically), a scheduler
20  assigns those resources to users. Static ICIC schemes are attractive for operators
since the complexity of their deployment is very low and there is no need for new
extra signaling out of the standard. In WCDMA and LTE systems, one-cell frequency
reuse deployment is applied, where the entire frequency spectrum can be allocated to
a cell and its neighboring cells. Thus, static ICIC mostly relies on the fractional
25  frequency reuse concept, where the total system bandwidth is divided into sub-bands
and used by the scheduler accordingly.
[0004] LTE Release-8/9 ICIC techniques, i.e., FDM-based ICIC, are not fully
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effective in mitigating control channel interference. For example, dominant
interference condition has been shown when non-CSG (close subscriber group)
macrocell users are in close proximity of CSG femtocells. Therefore, enhanced ICIC
(eICIC, also referred to as TDM ICIC) has been investigated from Release-10
onwards to provide enhanced interference management. In LTE/LTE-A Release-10,
two main inter-cell interference scenarios for eICIC were being discussed: Macro-
Pico scenario and Macro-Femto scenario. In general, almost-blank subframe (ABS)
or silenced subframe concept is introduced to reduce inter-cell interference. When
ABS is applied, the aggressor cell suspends the scheduling or transmits with smaller
power so that the victim cell can conduct data transmission in the protected subframes.
[0005] In Macro-Pico scenario, a network with macrocells and picocells on the
same or overlapping carrier frequency, where picocells are re-expanded to offload
more traffic from the macrocells. In this scenario, a macrocell is the aggressor and
may introduce strong interferences to picocells, which are called victim cells. ABS is
applied in the macrocell so that UEs can try to search for picocells in the protected
subframes and to maintain connection at the cell edge of the picocell. In Macro-
Femto scenario, a network with non-accessible CSG femtocells deployed on the same
or overlapping carrier frequency as macrocells. In this scenario, victims UEs are
connected to a macrocell but in the coverage of a femtocell, but cannot be handed
over to the femtocell because of non-CGS membership. The femtocell is the
aggressor cell and implements a pattern of silenced subframes. The macrocell is the
victim cell and makes use of the silenced subframes for the UEs that are in highly
interfered situation.

[0006] In LTE/LTE-A systems, one radio resource management (RRM) scheme is
that the UE may report measurement results to its serving base station (eNB) for
better scheduling and mobility management. When eICIC or TDM ICIC is applied, it
has been discussed that UE measurements on victim cells shall take place in the silent
periods of a silencing pattern. This is especially true for UEs that are served by the
victim cell in order to maintain connection to the cell. This is also true when a
neighbor cell is the victim cell, otherwise handover to an interfered victim cell would
not be possible. In current LTE/LTE-A design, the above measurement behavior is
applied in the intra-frequency measurements. For example, a set of TDM
measurement restriction is attached to a measurement object in a frequency layer.

[0007] For inter-frequency measurements, however, there is no agreement that
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whether an explicit TDM measurement restriction is needed for UE measurement of
neighbor aggressor cells that implement TDM ICIC silencing. In general, without
measurement restriction, the RSRQ (reference signal received quality) measurement
has high un-predictability when UEs are measuring an aggressor cell that applies
TDM ICIC silencing. This is because the RSRQ measurement results depend on
which subframes the UE happens to select for measurements. RSRQ is defined by
RSRP/RSSI, where RSRP is Reference Signal Received Power and RSSI is Received
Signal Strength Indicator. In TDM eICIC measurement, the RSSI value varies among
subframes because some of them are sliced subframes, and thus causes RSRQ value
fluctuation. As RSRQ is used for mobility, especially for inter-frequency mobility,
RSRQ fluctuation could lead to unpredictable mobility behavior and ping-pong effect
etc. For example, the RSRQ measurement on a victim cell could be over pessimistic
when measurement takes place in the non-protected subframes. Furthermore, it could
be expected that UEs from different vendors could give different results.

[0008] On the other hand, if measurement restriction is needed for inter-frequency
measurements when TDM eICIC is applied, then potentially many measurement
restrictions may have to be configured in the UE, which may lead to high complexity
in the UE. Another problem is that for inter-frequency scenario, when RSRQ
measurement is performed with measurement gaps, the resulting measurement
opportunities from combining measurement gaps and TDM ICIC restrictions may be
too few, which may cause larger impact. Even if appropriate measurement restriction
were agreed for RSRQ measurement, the UEs would still experience large
fluctuations in RSRQ measurement results because of too few measurement samples.
It is thus an objective of the current invention to improve the RSRQ measurement

predictability without requiring an explicit TDM measurement restriction.

SUMMARY

[0009] A method of UE RSRQ measurement precaution for interference
coordination is provided. The UE receives radio signals of a neighbor cell under
measurement. The neighbor cell applies a TDM silencing pattern for inter-cell
interference coordination (TDM ICIC). The UE determines a measurement pattern
that includes multiple subframes. The UE performs RSRQ measurements of the cell

over multiple subframes and obtains multiple RSRQ measurement samples. The UE
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derives RSRQ measurement result by estimating the multiple RSRQ samples and
applying a weighted average. RSRQ samples estimated to be more applicable are
taken into account to more extent (e.g., applied with more weight), and/or RSRQ
samples estimated to be less applicable are taken into account to less extent (e.g.,
applied with less weight, or discarded with zero weight). With UE precaution, a more
predictable RSRQ measurement result is produced.

[0010] In one embodiment, the UE precaution involves that the UE measures
RSRQ and obtains RSRQ measurement samples over a statistically sufficient number
of subframes, and then applies an average of the RSRQ measurement samples across
the subframes in deriving the final RSRQ measurement result. In one specific
example, the measurement pattern is determined to include a plurality of measurement
periods. Each of the measurement periods includes a minimum number of
consecutive subframes, preferably to be three consecutive subframes or more. A
benefit of such method is simplicity.

[0011] In a second embodiment, the UE precaution involves that the UE estimates
which RSRQ samples are more or less applicable and applies a weighted average in
deriving the final RSRQ measurement result. Among all the RSRQ samples, some
RSRQ samples that are estimated to be more applicable, then those samples are
applied with a more weight in calculating the average. On the other hand, some
RSRQ samples that are estimated to be less applicable, then those samples are applied
with a less weight in calculating the average. A first way of estimating the RSRQ
samples is to compare the RSSI and/or RSRQ sample values and thereby detecting
any deviation that shows abnormal difference due to unlucky measurement subframe
selection. A second way of estimating the RSRQ samples is to correlate the sample
values with a pre-assumed TDM pattern, which is guessed to be the most likely
silencing pattern applied by the aggressor cell.

[0012] Other embodiments and advantages are described in the detailed
description below. This summary does not purport to define the invention. The

invention is defined by the claims.

BRIEF DESCRIPTION OF DRAWINGS

[0013] The accompanying drawings, where like numerals indicate like

components, illustrate embodiments of the invention.
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[0014] Figure 1 illustrates a method of UE measurement for interference
coordination in a wireless communication system in accordance with one novel aspect.
[0015] Figure 2 illustrates an RSRQ measurement procedure by a UE in
accordance with one novel aspect.

[0016] Figure 3 illustrates a method of UE RSRQ measurement precaution for
interference coordination.

[0017] Figure 4 is a flow chart of a method of UE RSRQ measurement precaution

for interference coordination.

DETAILED DESCRIPTION

[0018] Reference will now be made in detail to some embodiments of the
invention, examples of which are illustrated in the accompanying drawings.

[0019] Figure 1 illustrates a method of UE measurement for interference
coordination in a wireless communication system 100 in accordance with one novel
aspect. Wireless network 100 comprises a macro base station MeNB 101, a Pico base
station PeNB 102, and a user equipment UE 103. MeNB 101 provides coverage for
macrocell 111, while PeNB 102 provides coverage for picocell 112 and a cell region
extension (CRE) 113 of the picocell. In the example of Figure 1, picocell 112 and
PICO CRE 113 are located inside overlaying macrocell 111, creating a Macro-Pico
inter-cell interference scenario.

[0020] In general, for inter-cell interference coordination (ICIC), almost-blank
subframes (ABS) or silenced subframes are applied by devices that cause interference
(e.g., the aggressors) to protect devices that are subjected to interference (e.g., the
victims). ABS or silenced subframes are also referred to as a type of protected radio
resource, or interference-protected radio resource. Interference-protected resource is
defined as a resource that is not used , not fully used, or partially used by a cell in time
domain (e.g., only reference symbols are transmitted), in order to create a better
interference situation for UEs connected to or camping on neighbor cells. In 3GPP
LTE systems, ABS or silenced subframes are applied as an enhanced ICIC (eICIC) or
a time division multiplexing ICIC (TDM ICIC) solution for inter-cell interference
coordination.

[0021] In 3GPP, the purpose of eICIC or TDM ICIC is to allow heterogeneous

cell structures where cells can have very different coverage, and where coverage
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range of small cells can be expanded by moving the handover border. In such
systems, there is a need to explicitly handle interference to prevent UEs from losing
control channel communication due to low signal to interference plus noise ratio
(SINR). For this purpose, the aggressor cells performs silencing of some subframes,
according to a TDM silencing pattern, and those silenced subframes can be used, with
improved SINR, by the victim cells for control channel transmission.

[0022] In the example of Figure 1, Macrocell 111 is the aggressor cell and PICO
CRE 113 is the victim cell. For example, UE 103 receives radio signal 104 from its
serving base station PeNB 102. UE 103 also receives interfering radio signal 105
from neighbor base station MeNB 101. When UE 103 is served in picocell 112, radio
signal 104 is strong and interfering signal 105 is relatively weak. However, when UE
103 moves away from PeNB 102 and is served in PICO CRE 113, radio signal 104
becomes weak and interfering signal 105 becomes relatively strong. Therefore, for
interference coordination, MeNB 101 applies certain ABS or silenced subframes in
macrocell 111 (e.g., the aggressor cell) to protect UE 103 located in PICO CRE 113
(e.g., the victim cell). As depicted in Figure 1, for normal subframes (e.g., subframes
1-5 and 10-14), PeNB 102 can only schedule UEs located in picocell 112 without
range extension. For silenced subframes (e.g., subframes 6-9 and 15-18), PeNB 102
can also schedule UEs located in PICO CRE 113 with much larger range extension,
which otherwise would not be schedulable due to high interference from the
overlaying macro layer.

[0023] In 3GPP LTE systems, one radio resource management (RRM) scheme is
that a UE may report measurement results to its serving base station (eNB) for better
scheduling and mobility management. When TDM eICIC is applied, it has been
discussed that UE measurements on victim cells shall take place in the silent periods
of a silencing pattern. Such measurement behavior has been applied in intra-
frequency measurements in current 3GPP LTE design. For inter-frequency
measurements, however, there is no agreement that whether an explicit TDM
measurement restriction is needed for UE measurement of neighbor aggressor cells
that implement TDM eICIC silencing. In general, without measurement restriction,
RSRQ (reference signal received quality) measurement results have high un-
predictability, which may lead to unpredictable mobility behavior. This is because the
RSRQ measurement results depend on which subframes the UE happens to select for

measurements. On the other hand, if measurement restriction is needed, then
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potentially many measurement restrictions may have to be configured in the UE,
which may lead to high complexity in the UE. In addition, many measurement
restrictions may result in too few RSRQ measurement opportunities, which may in
turn lead to large fluctuations in RSRQ measurement results because of too few
RSRQ measurement samples.

[0024] In one novel aspect, UE 103 takes precaution when performing RSRQ
measurements for interference coordination without explicit TDM restriction. UE 103
determines a measurement pattern and performs RSRQ measurements over multiple
subframes to obtain multiple RSRQ measurement samples. For example, UE 103
performs RSRQ measurements over subframes 9, 10, and 11 to obtain RSRQ
measurement samples A, B, and C respectively. Based on the multiple RSRQ
measurement samples, UE 103 derives RSRQ measurement result with improved
RSRQ predictability without requiring explicit TDM restriction.

[0025] Figure 1 also illustrates a simplified block diagram of UE 103 having
various functional modules to carry out embodiments of the present invention. UE
103 comprises memory 131, a processor 132, a measurement module 133, a radio
frequency (RF) module 134 coupled to an antenna 135. Antenna 135 transmits and
receives RF signals. RF module 134 receives RF signals from antenna 135, converts
them to baseband signals, and sends them to processor 132. RF module 134 also
converts the received baseband signals from processor 132, converts them to RF
signals, and sends out to antenna 135. Measurement module 133 performs RSRQ
measurements of received RF signals and derives RSRQ measurement results.
Processor 132 processes baseband signals and invokes different function modules to
perform functionalities supported by UE 103. Memory 131 stores program
instructions and data to control the operation of UE 103. The functional modules may
be implemented in software, firmware, hardware, or any combination thereof. The
function modules, when executed by the processor, allow UE 103 to perform RSRQ
measurement with precaution for interference coordination.

[0026] Figure 2 illustrates a UE RSRQ measurement procedure in 3GPP LTE
system 200 in accordance with one novel aspect. 3GPP LTE system 200 comprises
UE 201, a serving eNB 202, and a neighbor eNB 203. UE 201 establishes data
signaling connection with serving eNB 202 in a serving cell, while UE 201 also
receives radio signals from neighbor eNB 203. In step 211, UE 201 receives

measurement restrictions from eNB 202 before performing RSRQ measurement over
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the serving cell and other neighboring cells. For example, the measurement
restriction is a TDM measurement restriction explicitly signaled from eNB 202. UE
201, however, does not require such explicit TDM measurement restriction. In step
212, UE 201 determines a measurement pattern. The measurement pattern may be
determined based on the TDM measurement restriction. The measurement pattern
may be determined simply to include multiple subframes. For example, the
measurement pattern may be determined to contain a plurality of measurement
periods, and each period includes a minimum number of consecutive subframes. In
step 213, UE 201 performs RSRQ measurements using the determined measurement
pattern and thereby obtaining multiple RSRQ measurement samples. In step 215, UE
201 derives a predictable RSRQ measurement result based on the multiple RSRQ
measurement samples, with or without explicit measurement restriction. In step 216,
UE 201 reports the RSRQ measurement result to serving eNB 202.

[0027] There are various ways to derive a predicable RSRQ measurement result.
As a general principle, a UE takes precaution to avoid RSRQ measurement
unpredictability due to unlucky measurement subframe selection. In a first novel
aspect, the UE applies a statistically sufficient averaging on the multiple RSRQ
samples in deriving the RSRQ measurement result. In a second novel aspect, the UE
estimates the multiple RSRQ samples and apply a weighted average in deriving the
RSRQ measurement result. The UE estimates which RSRQ samples are more
applicable to be applied with a more weight, and which RSRQ samples are less
applicable to be applied with a less weight. Different embodiments of deriving RSRQ
measurement results are now described below with details.

[0028] Figure 3 illustrates different embodiments of a method of UE RSRQ
measurement precaution for interference coordination. In the example of Figure 3, a
UE comprises an RSRQ measurement sample generation module 311 and a RSRQ
measurement result calculation module 321. At a first step 331, RSRQ measurement
sample generation module 311 first determines a measurement pattern and then
generates multiple RSRQ samples of received radio signals based on the measurement
pattern. At a second step 341, RSRQ measurement result calculation module 321 first
estimates the multiple RSRQ samples and then applies a weighted average based on
the estimation in deriving the RSRQ measurement result.

[0029] In a first embodiment, the UE precaution involves that the UE measures

RSRQ and obtains RSRQ measurement samples over a statistically sufficient number
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(e.g., at least three) of subframes, and then applies an average of the RSRQ
measurement samples across the subframes in deriving the final RSRQ measurement
result. The idea is for the UE to select a measurement pattern that is de-correlated
with the TDM silencing pattern performed by the measured cell, to select the
subframes in a way to avoid that all subframes happen to be silenced subframes, and
to minimize the likelihood that the final RSRQ measurement result is abnormal. In
addition, for UE implementations that are less battery sensitive, it is very
straightforward to require certain amount of averaging to ensure the predictability of
the final RSRQ measurement result, even though some abnormal RSRQ measurement
samples may still happen to be used.

[0030] In one specific example of the first embodiment, the measurement pattern
is determined to include a plurality of measurement periods. Each of the
measurement periods includes a minimum number of consecutive subframes. For
example, the minimum number of consecutive subframes is preferred to be at least
three or even larger. A benefit of such method is simplicity. The UE does not really
need to determine a specific measurement pattern or to guess any possible TDM
silencing pattern applied by the measured cell. The UE only needs to apply a normal
average (e.g., with equal weighting) across the consecutive subframes. By using a
measurement pattern of consecutive subframes, it is the simplest strategy to avoid that
all subframes happen to be silenced subframes when the measured cell is performing
TDM ICIC silencing, and thus to ensure the predictability of the final RSRQ
measurement result.

[0031] In a second embodiment, the UE precaution involves that the UE estimates
which RSRQ samples are more or less applicable and applies a weighted average in
deriving the final RSRQ measurement result. Among all the RSRQ samples, some
RSRQ samples that are estimated to be more applicable, then those samples are
applied with a more weight in calculating the average. On the other hand, some
RSRQ samples that are estimated to be less applicable, then those samples are applied
with a less weight in calculating the average. The idea is for the UE to take into
account more (or less) applicable samples to more (or less) extent such that the final
RSRQ measurement result becomes more predictable. The RSRQ measurement
samples may be estimated via various ways.

[0032] A first way of estimating the RSRQ samples is to compare the RSSI and/or

RSRQ sample values and thereby detecting any deviation that shows abnormal
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difference due to unlucky measurement subframe selection. In TDM eICIC
measurement, it is assumed that no physical downlink control channel (PDCCH) is
transmitted in silent subframes from the aggressor cell. The corresponding RSSI
would be low (high RSRQ). Contrarily, all the cells may send PDCCH in normal
subframes. The corresponding RSSI would be high (low RSRQ). Therefore, if the
measured cell is an aggressor cell that applies silencing pattern, then RSRQ samples
with high RSSI is taken into account to more extent (e.g., applied with a more weight
= 0.75), while RSRQ samples with low RSSI is taken into account to less extent (e.g.,
applied with a less weight = 0.25). On the other hand, if the measured cell is a victim
cell, then RSRQ samples with high RSSI is taken into account to less extent, while
RSRQ samples with low RSSI is taken into account to more extent. The UE can also
discard certain detected measurement sample (e.g., applied with weight = 0) if the
detected sample value deviates from the remaining sample values. Detecting and
filter out abnormal samples is implementation wise very simple. The main benefit of
such approach is simplicity.

[0033] A second way of estimating the RSRQ samples is to correlate the sample
values with a pre-assumed TDM pattern, which is guessed to be the most likely
silencing pattern applied by the aggressor cell. The UE may obtain the pre-assumed
TDM silencing pattern based on knowledge of subframes used to transmit
broadcasting control information in the victim cell. For example, broadcasting control
information is typically transmitted via subframes in a broadcasting channel (BCH), a
master information block or system information block (MIB/SIB), and a paging
channel (PCH). The UE thus may assume that the same subframes are the silenced
subframes. The UE may also obtain the pre-assumed TDM silencing pattern based on
knowledge about TDM silencing patterns applied in neighbor cells. For example, the
UE was previously connected to another neighbor cell and has gained such knowledge.
[0034] With a known TDM silencing pattern, the UE can make intelligent
calculation in deriving the RSRQ measurement result. When measuring an aggressor
cell that performs TDM silencing, RSRQ samples in a silenced subframe are taken
into account to less extent, and/or RSRQ samples in a normal subframe are taken into
account to more extent in deriving the RSRQ measurement result. As a result,
measurement samples are averaged in such a way that samples from likely TDM
silencing patterns have limited effect (e.g., applied with a less weight), or even

discarded (e.g., applied with weight = 0) from the final measurement result. Similarly,
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when measuring a victim cell, RSRQ samples in a silence subframe are taken into
account to more extent, and/or RSRQ samples in a normal subframe are taken into
account to less account in deriving the RSRQ measurement result. In one example,
the UE is able to identify whether the measured cell is an aggressor cell or a victim
cell via signaled indication, e.g., a PCI (physical cell identity) range.

[0035] Figure 4 is a flow chart of a method of UE RSRQ measurement precaution
for interference coordination. In step 401, a UE receives radio signals of a neighbor
cell under measurement. The neighbor cell applies a TDM silencing pattern for inter-
cell interference coordination (TDM ICIC). In step 402, the UE determines a
measurement pattern that includes multiple subframes. In step 403, the UE performs
RSRQ measurements of the cell over multiple subframes and obtains multiple RSRQ
measurement samples. In step 404, the UE derives RSRQ measurement result by
estimating the multiple RSRQ samples and applying a weighted average. RSRQ
samples estimated to be more applicable are taken into account to more extent (e.g.,
applied with more weight), and/or RSRQ samples estimated to be less applicable are
taken into account to less extent (e.g., applied with less weight, or discarded with zero
weight). In step 405, the UE reports the RSRQ measurement result to a serving base
station. The benefit of such UE implemented RSRQ measurement precaution is that
some details can be left for implementation.

[0036] Although the present invention has been described in connection with
certain specific embodiments for instructional purposes, the present invention is not
limited thereto. Accordingly, various modifications, adaptations, and combinations of
various features of the described embodiments can be practiced without departing

from the scope of the invention as set forth in the claims.
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CLAIMS

1. A method comprising:

(a) receiving radio signals of a cell under measurement by a user equipment
(UE) in a wireless communication system;

(b) performing reference signal received quality (RSRQ) measurements of the
measured cell over multiple subframes and thereby obtaining multiple RSRQ
measurement samples; and

(c) deriving RSRQ measurement result by estimating the multiple RSRQ
measurement samples and applying a weighted average, wherein RSRQ samples
estimated to be less applicable are applied with less weights, and wherein RSRQ
samples estimated to be more applicable are applied with more weights.

2. The method of Claim 1, wherein a neighbor cell applies a TDM silencing
pattern for inter-cell interference coordination (ICIC), and wherein the TDM silencing
pattern includes normal subframes and silenced subframes.

3. The method of Claim 2, wherein the measured cell is the neighbor cell,
wherein RSRQ samples with lower received signal strength indicator (RSSI) are given
less weights than RSRQ samples with higher RSSI.

4. The method of Claim 2, wherein the measured cell is a victim cell, wherein
RSRQ samples with lower received signal strength indicator (RSSI) are given more
weights than RSRQ samples with higher RSSI.

5. The method of Claim 2, wherein the estimating in (c¢) involves correlating the
RSRQ samples with a fixed pre-assumed TDM silencing pattern.

6. The method of Claim 5, wherein RSRQ samples in a silenced subframe are
given a less weight than RSRQ samples in a normal subframe in deriving the RSRQ
measurement result, when the measured cell performs silencing.

7. The method of Claim 5, wherein RSRQ samples in a silenced subframe are
given a more weight than RSRQ samples in a normal subframe in deriving the RSRQ
measurement result, when the measured cell is a victim cell.

8. The method of Claim 5, wherein the pre-assumed TDM silencing pattern is
based on knowledge of subframes used to transmit broadcasting control information
in the measured cell.

9. The method of Claim 5, wherein the pre-assumed TDM silencing pattern is

obtained from TDM silence patterns in other neighbor cells.
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10. The method of Claim 1, wherein the RSRQ samples estimated to be less
applicable are discarded in deriving the RSRQ measurement result.

11. The method of Claim 1, wherein the UE identifies whether the measured cell
is an aggressor cell or a victim cell via signaling.

12. A method comprising:

(a) determining measurement pattern by a user equipment (UE) in a wireless
communication system, wherein the measurement pattern includes a plurality of
measurement periods;

(b) performing reference signal received quality (RSRQ) measurements of a
measured cell over the plurality of measurement periods and thereby obtaining
multiple RSRQ measurement samples; and

(c) deriving RSRQ measurement result applying a statistically sufficient
averaging on the multiple RSRQ measurement samples.

13. The method of Claim 12, wherein each of the plurality of measurement
period includes a minimum number of consecutive subframes.

14. The method of Claim 13, wherein the minimum number of consecutive
subframes is three.

15. A user equipment (UE), comprising:

a radio frequency module that receives radio signals of a neighbor cell in a
wireless communication system, wherein the neighbor cell applies a TDM silencing
pattern for inter-cell interference coordination (IDIC); and

a measurement module that performs reference signal received quality (RSRQ)
measurements over multiple subframes and thereby obtaining multiple RSRQ
measurement samples, wherein the measurement module also determines RSRQ
measurement result by estimating the RSRQ samples, wherein RSRQ samples
estimated to be less applicable are applied with less weights, and wherein RSRQ
samples estimated to be more applicable are applied with more weights.

16. The UE of Claim 15, wherein the estimating involves correlating the RSRQ
samples with a fixed pre-assumed TDM silencing pattern.

17. The UE of Claim 16, wherein RSRQ samples in a silenced subframe are
given a less weight than RSRQ samples in a normal subframe in determining the
RSRQ measurement result, when measuring a cell performs silencing.

18. The UE of Claim 16, wherein RSRQ samples in a silenced subframe are

given a more weight than RSRQ samples in a normal subframe in determining the
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RSRQ measurement result, when measuring a victim cell.

19. The UE of Claim 18, wherein the pre-assumed TDM silencing pattern is
based on knowledge of subframes used to transmit broadcasting control information
in the victim cell.

20. The UE of Claim 19, wherein the broadcasting control information is
transmitted via a broadcasting channel (BCH), a master information block or system
information block (MIB/SIB), and a paging channel (PCH).

21. The UE of Claim 15, wherein the measurement module performs RSRQ

measurements over a minimum number of consecutive subframes.
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