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(57) Abstract: In a heterogeneous network with a shared cell-ID, the current power control mechanism only configures common
power control parameters for all UE in a macro cell, and this doesn't match the receiving power of a wireless access point associated
actually, and may lead to serious interferences. The invention provides a method used for uplink power control in a UE of a hetero -
geneous network with a shared cell-ID, wherein, a wireless access point informs the UE of power control parameters which is related
to an associated wireless access point of the UE in the heterogeneous networks, the UE determines a uplink power according to the
power control parameters, and transmits uplink data based on the determined uplink power. The invention may configure uplink
power for the UEs associated to different wireless access points in a heterogeneous network with a shared cell-ID, to make them
have the power control parameters matching with their wireless access points. Thus it's allowed that a performance equivalence
between different tiers of networks in a heterogeneous network.
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A method used for uplink power control in a heterogeneous network

with a shared cell-ID

Technical field

The invention relates to a wireless communication technology,
especially relates to a technology of uplink power control in a

heterogeneous network.

Background of the arts

Defined in 3GPP TS36.213, the uplink (UL) power control of the
LTE is a combination of a open loop mechanism and a closed loop
mechanism. Wherein, the open loop mechanism means that the transmit
power of a user equipment (UE) is depending on an estimation of
downlink (DL) path loss, while the closed loop mechanism means that
the network may additionally control the transmit power of a UE
directly by an explicit power control command that is transmitted
indownlink. The open loop power control (OLPC) ismainly responsible
for a rough adjustment of the transmit power of a UE, and it mainly
compensates the slow change of path loss to obtain a certain average
received signal power forall UE. While the closed loop power control
(CLPC) is mainly used for a UE-specific adjustment of the power
configuration, it can eliminate the influence of guick change of
channels, and match or be as close as possible the receiving SINR
to further optimize the overall network performance.

According to the quantity of resource blocks scheduled for PUSCH
transmission, the transmission power (i.e. uplink power) in each
subframe is deduced froma semi-static operation point and a dynamic
bias. In 3GPP, the power control formula of PUSCH transmission is

defined by the following expression:
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P, = min{P

max ?

10-log,,(M)+ P, +a -PL,, +A . +5} (1)
Wherein, F, is the transmit power of a given subframe, f;M is

the allowed maximum transmit power of the UE, e.g. 23dBm, M is the

bandwidth of PUSCH measured by the quantity of physical resource
blocks (PRB), fU&E is the downlink path loss measured by the UE.

And, wherein, £ 1s a semi-static basic level, o 1is a

compensation factor of open loop path loss, which depends on many

factors including inter-cell interferences and cell loads.

Besides, AMcg is a component related to modulating coding

scheme (MCS), and it reflects the fact that different modulation
schemes and coding rates need different SINRs. 0 is a UE-specific
adjustment value which is indicated by an explicit TPC command,
and it’s a UE-specific CLPC corrective value at a semi-static
operation point.

The above introduces the power control schemes in 3GPP. The
following describes co-channel interferences in a heterogeneous

network, and introduces shortcomings existed in current technology.
As shown inFig.1l, thereare two cases where serious UL co-channel

interference may occur in heterogeneous networks. First, at an edge
of a macro cell, a macro-UE (MUE) transmits with a high power to
an eNB in order to overcome large path loss between the MUE and
the eNB. In this case, if an Pico eNB (or RRH) RRH2 locates at the
edge of the macro-cell, apico-UE (PUE) associated with RRH2 suffers
from a serious interference of MUE which transmit UL signals with
the high power. On the other hand, in the case that an RRH locates
close to a macro-eNB, such as RRH1, the UL signals transmitted by
a PUE associated with RRH1 may become a serious interference to
MUE which transmit UL signals to the macro eNB.

Inorder tocoordinate the co-channel interferences in the above
different cases, the UL power controls of UEs associated with
different RRHs should have different design targets. E.g., for the
RRH locating at the edge of a cell, the UE associated with them

should use higher transmit power to overcome the interference from
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a MUE. In another example, for the RRH near macro-eNB, the UE
associatedwith themshoulduse lower transmit power toavoid serious
interference toaMUE. Thus, the adaptive adjustment of power control

is favorable, such as adjustment depending on the location of a
RRH relative to a macro-eNB. ( J. Gora, K. I. Pedersen, A. Szufarska
and S. Strzyz, “Cell-specific uplink power control for heterogeneous
networks in LTE”, IEEE VIC2010-Fall, Canada Ottawa, September 2010 )

For UL CoMP, due to the coordinated processing among different
reception points, the conventional power control parameters need
to bemodified to take the specific UL CoMP algorithms into account.
Especially in the scenarios that the cooperation areas of UL CoMP
are different for different UEs, the conventional OLPC parameters
need to be reconsidered to fully utilize the CoMP gains.

Based on the above analysis, the common configuration of transmit
power is suboptimal in heterogeneous networks, especially for CoMP.
The transmit power can be adjusted to achieve better macro-cell
performance at the cost of performance at pico-cells and vice versa.
An appropriate configuration of transmit power may be selected
according to an equivalence between performances of the cells of
the two tiers.

Inthecurrent agreement, scenario4 isoneof important scenarios
to be investigated. Scenarioc 4 is a heterogeneous network with low
power RRHs within the macro-cell coverage, wherein, the
transmission/reception points created by the RRHs have the same
cell IDs as that of the macro-eNB.

With the current UL power control methodology as defined in
3GPP, it can not realize respective configuration of power control

parameters for the UEs associated with different RRHs and the
macro-eNB, since the base level F, and the path-loss compensation

factor a are cell-specific parameters and broadcasted by the RRC
signaling. It means that all UEs within the macro-cell coverage
share a common configuration of power control parameters regardless
of different points to which they are actually associated with.
Therefore, the performance of the two tier networks in this type

of heterogeneous network deployment is not optimized, due to the
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serious influences potentially caused by the above mismatch
configurations of power control.

In addition, it is obvious that the coordinated processing can
not achieve full UL CoMP gains in heterogeneous networks with shared
cell-ID since it doesn’t differentiate the power settings for CoMP

UEs and non-CoMP UEs.

Summary of the Invention

Themainpurposeof theinventionistosolve thetechnical problem
that the power control parameters of each UE can’t be configured
respectively. The invention will propose several method of
configuring power control parameters, e.g. configuring power
control parameters for UEs at different locations in heterogeneous
networks with shared cell-ID to realize the equivalence between
performances of the two tier networks.

According to an aspect of the invention, a method is provided,
which is used for uplink power control in a UE of a heterogeneous

network with a shared cell-1ID, wherein, the method comprises the
following steps:

i. Receiving power control parameters, which is related to an
associated wireless access point of the UE in the heterogeneous
networks.

ii. Determining a uplink power according to the power control
parameters;

iii. Transmitting uplink data based on the determined uplink

power.
According to this aspect, the power control parameters of a

wireless access point associated with the UE may be provided to
the UE, thus the UkEs located at different positions (i.e. associated
to different wireless access points ) in a heterogeneous network
with a shared cell-ID are configured with UL powers, to make the

UE have the power control parameters matched with their locations.

4
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Therefore the performance equivalence between of different network
tiers respectively administered by eNB and RRH is allowed in

heterogeneous networks. Preferably, the optimal performance may
be obtained in RRH, and not interfere the performance of a macro

cell.

According to a preferable embodiment, the step 1 comprises the
following steps:

a. Receiving at least two groups of power control parameters
broadcasted by the wireless access point, the at least two groups
of power control parameters are regspectively related to different
associatable wireless access points;

b. Determining to use one of the at least two groups of power
control parameters;

Or, the step i1 comprises the following steps:

a. Receiving a first component of the power control parameters,
broadcasted by wireless access point, which is related to a macro
cell of the heterogeneous network, and at least two groups of second
components of the power control parameters broadcasted by the
wireless access point, which are respectively related to different
associatable wireless access points;

b. Determining one of the at least two groups of the second
components related to the associatable wireless access points,
and combining the determined group with the first component of
the power control parameters, which is related to the macro cell
of the heterogeneous network, into the power control parameters
to be used.

The embodiment proposesamethod that awirelesspoint broadcasts
a plurality of sets of optional parameters, and a UE selects one
of parameters actively or passively. The merit of the method is

to save or spare the UE-gspecificinformationto informthe parameters
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to be used by the UE.
According toanotherpreferableembodiment, the step i comprises
the following steps:
a. Receiving a value related to the power control parameters,
5 transmittedin a UE specificsignalingby thewireless access point,
the value is related to the associated wireless access point;
b. calculating the power control parameters by using a
predetermined function based on the value related to the power
control parameters.
10 The merit of the preferable embodiment is to reduce the overhead
of the system information and only uses a few UE-specific signaling.
According to another preferable embodiment, the step 1
comprises:
a. Receiving the power control parameters transmitted in a UE
15 specific signaling.
The merit of the embodiment is to reduce the overhead of the
system information
According to another preferable embodiment, the power control
parameters comprise a semi-static base level, and a compensation
20 factor of open loop path loss, in the step i the modes of receiving
the semi-static base level and the compensation factor of open loop
path loss are different.
Themeritof theembodiment isthat, accordingtothepowercontrol
parameters actually needed to be provided, it may be provided by
25 using suitable mode via a principle of save signaling overhead etc.
which further provide flexibility for the invention.
According to another preferable embodiment, when the UE
communicates with the associated wireless access point, the power

control parameters is for controlling interferences to other
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networks in the heterogeneous network, and/or controlling effects
due to interferences from other networks in the heterogeneous
network.
Correspondingly, accordingtothe secondaspectof the invention,
a method used for uplink power control of a UE is provided, in a
wireless access point of a heterogeneous network with a shared
cell-ID, wherein, the method informs power control parameters to
the UE, the power control parameters are related to an associated

wireless access point of the UE in heterogeneous network.

Brief description of drawings

The above and other features, purpose and merits will be more
obvious, by reading the detailed description to the unlimited

embodiment referred to the following drawings:

Fig.l shows two kinds of interferences which may exist in a
heterogeneous network.
In the drawings, the same or similar reference signs represent

the same or similar components.

Detailed description of embodiments

First, the following describes several types of associations
between the power control parameters and wireless access points.
- Type 1 The power control parameters are different for the macro

wireless access point and the micro wireless access point.
® Subtype 1 The power control parameters are the same

for each micro eNB.

The subtype may be set in such a case: RRHs have the same
orsimilar interference features, e.g. all located indoors

and all signals suffering froma serious penetration loss.
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Thus, the UEs in the vicinity of RRH may increase transmit
power without causing interference to the UL signals of
UE which are associated with the macro wireless access
point. Therefore, a first set of power control parameters
canbedeterminedfortheUEassociatedtothemacrowireless
access point, and a second set of power control parameters
can be determined for the UE associated to RRH.
® Subtype 2 The power control parameters are the same
for all indoor RRHs or the same for all outdoor
RHHs.
This subtypeisa furtherconsiderationof the above subtype
1. Considering some RRHs deployed outdoors, their signals
are not affected by penetration loss. So, a first set of
power control parameters can be determined for the UE
associated to the macro wireless access point, a second
set of power control parameters can be determined for the
UE associated to indoor deployed RRH, and a third set of
power control parameters can be determined for the UE
associated to outdoor deployed RRH.

- Type 2 The semi-static base level F is different for each
micro wireless access point, and the path loss compensation factor
o 1s the same for all micro wireless access points.

In one case, the uplink interference level measured at a RRH
depends on the location of the RRH, i.e. it wvaries according to
the distance with a macro wireless access point. Then preferably,
the semi-static base level F may vary according to the location
of a RRH, e.g. the path loss of a RRH with a macro wireless access
point. E.g. the farther the RRH to which a certain micro UE is

associatedis fromamacro eNB, the more serious uplink interference
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generated by a macro UE it may suffer, so the semi-static base level

P, used by the micro UE should be bigger and vice versa.

- Type 3 The semi-static base level F and the path loss

compensation factor a aredifferent for eachmicrowireless access
point.

The type has more flexibility, similar with the flexibility of
power control obtainedin aheterogeneousnetworkallowingdifferent

cell-IDs. But this type potentially needs more signaling overhead.

The above several types of associations are only examples. After
the description of the several types of associations, the following
firstly describes the first embodiment of the invention.

In this embodiment, at least two groups of power control
parameters are broadcasted to a UE by a wireless access point, and
the at least two groups of power control parameters are respectively
related to different associatable wireless access points. Each UE
selects and use one of the at least two groups of power control
parameters.

As to how to select, in one case, the UE may receive an indication
of the one of the at least two groups of the power control parameters
which is transmitted in a UE-gspecific signaling by the wireless
access point. In detail, a wireless access point (a macro wireless
access point or a micro wireless access point) may inform a UE to
use whichgroup in an extra UE-specific signaling: e.g. if two groups
of power control parameters are broadcasted in a cell, one bit in
the UE signaling may be used for indicating which group to use.

In another case, the UE selects one of the at least two groups
of the power control parameters, according to a predetermined rule

based on wireless measurement results.
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In detail, the wireless measurement results may be:

- The signal strength, SNR or SINR of any reference signal,
such as any set of CSI-RS that aUE is configured to measure
(e.g. the set of CSI-RS corresponding to each RRH) . When
the measurement results are greater than a predetermined
threshold, the UE selects a certain set of power control
parameters, otherwise the UE selects another set. Wherein,
the predetermined threshold may be informed to the UE
by the signaling from a wireless access point.

- The differences of signal strengths, SNRs or SINRs of
a given reference signal (e.g. the CRS corresponding to
a macro wireless access point) with another reference
signal (e.g. the CRS corresponding to a RRH). When the
differences are greater than a predetermined threshold,
the UE selects a certain set of power control parameters,
otherwise the UE selects another set.

- The differences of path losses of agiven reference signal
(e.g. the CRS corresponding to a macro wireless access
point) with another reference signal (e.g. the CRS
corresponding to a RRH) . When the difference is greater
than a predetermined threshold, the UE selects a certain
set of power control parameters, otherwise the UE selects
another set. In this case, the transmit power level of
thereferencesignal tobemeasuredshouldalsobe informed

to the UE.
In some embodiments, each group of power control parameters may

comprise a single parameter, such as the path loss compensation
factora , or the semi-static base level F,. Inother cases, each group

of parameters may comprise both of the two parameters, and/or other

power control parameters.

10
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More specifically, for a macro cell, the semi-static base levelF,

and the path loss compensation factora of amacrocellmaybe informed
to the UE via the current broadcast solution. And, the UE located

near RRH1 (i.e. associated with RRH1) may use the power control

parameters {EL“ aj}, the UE located near RRH2Z (i.e. associated with

RRHZ) may use the power control parameters ﬂ%j, aj}, and so on.

The embodiment has the following features respectively when

combined with the above three types to use:
® For the type 1, since the RRHs use the same power control
parameters, or the indoors RRHs or outdoors RRHs use the same
power control parameters respectively, actually, only one or
two groups of power control parameters are needed to add in
the system information, thus the extra overhead is less.
® For the type 2, the added system information is comprised
of one extra path loss compensation factor a shared by all
RRH and a plurality of semi-static base levels F, used in each
RRH respectively.
® For the type 3, the added system information is comprised
of a plurality of extra path loss compensation factors a used
in each RRH respectively and a plurality of semi-static base
level F,. This potentially poses a certain degree of overhead
problem onto the networks.

In a varied embodiment, a first component of the power control
parameters, which is related to a macro cell of the heterogeneous
network, and at least two groups of second components of the power
control parameters, which are respectively related to different
associatable RRHs, are broadcasted by wireless access point to the
UE. And, in one case, an indication of the one of the at least two

groups of the second components is transmitted to the UE in the

11
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UE-specificsignalingby thewireless access point; inanother case,
the UE selectsone of the at least two groups of the second components,
according to a predetermined rule based on wireless measurement
results. Later, the UE combines the first component and the second
component, indicated by the wireless access point or selected by
the UE, into the power control parameters to be used. The varied
embodiment is essentially similar with the above first embodiment,
and we will not go further on this topic.

The following describes the second embodiment of the invention.

In the embodiment, the power control parameters of all RRH are
designed to be a function of one certain or a plurality of certain
valuesrelatedtothepower parameters. E.g. in “Cell-specific uplink
power control for heterogeneous networks in LTE” , J. Gora, K. I.

Pedersen, A. Szufarska and S. Strzyz, the semi-static base level

F, of a UE in the vicinity of a RRH is designed to be a function
of apath loss PLpy, . fromthe RRH to a macro wireless access point:

F = round(a +b°PLRRH—eNB) (2)

Wherein, the parameters a and b are specified by operators or
vendors, thus they are the same for all RRHs, and they may be
broadcasted to all UE via high level signaling. The value of PL,, .
varies depending on the location of a RRH, and it may be transmitted

to a UE via a UE-specific signaling from by a macro wireless access

point or a micro wireless access point. Then, based on the wvalue

0f PLppy s+ the UE uses a function such as that defined by expression
(2) to calculate the semi-static base level F, which shouldbe used.

It may be understood that the semi-static base level F may also

be defined as a function of other relative values; and the path
loss compensation factor a also may be defined as a function of

relative values, and we will not go further on this topic.

12
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Considering the above several types of association between the
power control parameters and wireless access points, thisss
embodiment is more suitable for the case of the type 2 and type
3 which have a plurality of semi-static base levels F, and path loss
compensation factors a.

Compared to the first embodiment, the second embodiment reduces
the overhead of system information, and only adds limited overhead
of high level UE-specific signaling.

The following describe the third embodiment of the invention.

In this embodiment, a wireless access point (a macro wireless
access point or a micro wireless access point) transmits the power
control parameters to a UE via the UE-specific signaling.

In one case, the power control parameters may be wrote as the

format of {EVMM%J,(1+AaJLie@2,Jﬁ, wherein, F, and a are the

common components used in a macro wireless access point, and

&U%J, Aaiﬁ are the components used in each RRH respectively.

Then preferably, a wireless access point transmits the RRH
components &U%J, Aaj} associated with a UE to the UE via the
UE-specific signaling.

And, a wireless access point broadcasts the components F, and
a of the power control parameters to the UE, which is related to

a macro cell.

A UE combines the components F, and o related to a macro cell

and the components @U%J, Aaiﬁ related to an associated RRH into

the uplink power control parameters.

This embodiment reduces the overhead load of systeminformation.

Since @U%J, Aa J are UE specific parameters, considering the above

several types of association between the power control parameters

and wireless access points, this embodiment has the same high level

13
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signaling overhead.

Compared to the second embodiment, this embodiment has the same
degree of UE-specific signaling overhead for the type 2, and has
double for the type 3.

It’s worth noting that, in 3GPP R8, there exists a UE-specific
correction component. However, it is used for correcting the system
error in a UE power configuration, which is not related to the
associated wireless access point of the UE, and its range can’t
cover the power configuration differences of the UE in each RRH
and the macro eNB. Whereas, when the UE communicates with the
associated wireless access point, the power control parameters of
the invention are used for controlling interferences to other
networks in the heterogeneous network, and/or controlling influence
due to interferences from other networks in the heterogeneous
network.

The above describes three embodiments of the invention, it’s
worth noting that, each of power control parameters, such as the
semi-static base level F and the path loss compensation factor
o, may be controlled by using the same or different solutions in
the above three embodiments and other embodiments within the scope
of the claims of the invention. E.g. the semi-static base level
P, 1s controlled by the first embodiment, and at the same time,
the path loss compensation factor a is controlled by the second
or third embodiment.

After determining the power control parameters, such as the
semi-static base level F and the path loss compensation factor
o, the UE determines the uplink power according to the power control

parameters. In detail, the UE may further obtain the closed-1loop

power control parameters, e.g. A,., 0 etc.andcalculate anactual

14
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transmitting power F, according to the above expression (1).

After calculating the actual transmitting power £, the UE
transmits the uplink data based on the determined transmitting
power P, .

It needs toexplainthat, the above embodiments areonlyexemplary,
instead of limiting the invention. Any technical solution not
deviated from the spirit of the invention should fall within the
range of the invention, it comprises that different technical
features occurred in different embodiments and scheduling methods
may be combined to ocbtainbeneficial effects. Besides, any reference
sign in the claims should not be considered as a limitation to the
relatedclaims; the word “comprises” doesn’t exclude the equipments
or steps unlisted in the claims or specification; the “one” before

an eguipment doesn’t exclude multiple existence of such egquipments.

15
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What is claimed is:

1. A method used for uplink power control in a UE, wherein,
the method comprises the following steps:

i. receiving power control parameters, which are related to
an associated reference signal to the UE;

ii. determining a uplink power according to the power control
parameters;

iii. transmitting uplink data based on the determined uplink

power.

2.Amethodofclaiml, wherein, thestepicomprises the following
steps:

a. receiving at least two groups of power control parameters
broadcasted by a wireless access point, the at least two groups
of power control parameters are respectively related to different
associatable wireless access points;

b. determining to use one of the at least two groups of power
control parameters;

or, the step i comprises the following steps:

a. receiving a first component of the power control parameters,
broadcasted by the wireless access point, which is related to a
macro cell, and at least two groups of second components of the
power control parameters broadcasted by the wireless access point,
which are respectively related to different associatable wireless
access points;

b. determining one of the at least two groups of the second
components related to the associatable wireless access points,

and combining the determined group with the first component of

16
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the power control parameters, which is related to the macro cell,

into the power control parameters to be used.

3. A method of claim 2, wherein, the step b comprises any of
the following steps:

- receiving an indication of the one of the at least two groups
of the power control parameters or second components of the power
control parameters, whichis transmitted in a UE specific signaling
by the wireless access point;

- selecting one of the at least two groups of the power control
parameters or the second component of the power control parameters,
according to a predetermined rule based on wireless measurement
results, the wireless measurement results comprises at least any
one of the following:

- a signal strength, SNR or SINR of a given reference signal;

- difference of signal strengths, SNRs or SINRs of two given
reference signals;

- difference of path losses of two given reference signals.

4. Amethod of claim 1l or claim 2, wherein, the step i comprises
the following steps:

a. receiving a value related to the power control parameters,
transmittedin a UE specificsignalingby thewireless access point,
the value is related to the associated wireless access point;

b. calculating the power control parameters by using a
predetermined function based on the value related to the power

control parameters.

5. A method of claim 1 or claim 2, wherein, the step i1 comprises
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the following steps:
a. receiving the power control parameters transmitted in a UE

specific signaling.

6. A method of claim 5, wherein, the step a comprises:

- receiving a component of the power control parameters related
totheassociatedwirelessaccesspoint, transmittedinaUE specific
signaling;

said step i comprises:

- receiving a component of the power control parameters, which
is broadcasted, related to the macro cell; and

- combining the component related to the macro cell with the
component related to the associated wireless access point into

the power control parameters.

7. A method of claim 1, wherein, the power control parameters
meet the following conditions:
- thepower control parameters aredifferent foramacrowireless
access point and a pico wireless access point; and:
- are the same for each pico wireless access point;
- are the same for each indoor wireless access points or each
outdoor wireless access points; or

- are different for each pico wireless access point.

8. A method of claim 7, wherein, the power control parameters
comprise a semi-static base level, and a compensation factor of
open loop path loss, and when the power control parameters are
different for each pico wireless access point, the parameters meet

the following conditions:
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- the semi-static base levels are different for different pico
wireless access points, and:
- the compensation factors of open loop path loss are the
same for each pico wireless access point;
- the compensation factors of open loop path loss are

different for each pico wireless access point.

9. A method of claim 1, wherein, the power control parameters
comprise a semi-static base level, and a compensation factor of
open loop path loss, the way of receiving the semi-static base
level and the open loop path loss in the step i can be the same
or different; and/or

when the UE communicates with the associated wireless access
point, the power control parameters are for controlling
interferences to other networks, and/or controlling effects due

to interferences from other networks.

10. Amethod used for uplink power control of a UE, in a wireless
access point, wherein, themethod informs power control parameters
to the UE, the power control parameters are related to an associated

wireless access point of the UE.

11. A method of claim 10, wherein, the method comprises the
following steps:

a. broadcasting at least two groups of power control parameters
to the UE, the at least two groups of power control parameters
are regspectivelyrelatedtodifferent associatablewireless access
points;

or,
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a.broadcastingafirstcomponent of thepower control parameters,
which is related to a macro cell, and at least two groups of second
components of the power control parameters, which are respectively
related to different associatable wireless access points, to the

5 UE.

12. A method of claim 11, wherein, the method comprises the
following steps:

- transmitting an indication of the one of the at least two

10 groups of power control parameters or second components of power

control parameters, in a UE specific signaling, to the UE.

13. A method of claim 10, wherein, the method comprises the
following steps:

15 a. transmitting a value related to the power control parameters
in a UE specific signaling, to the UE;

or, the method comprises the following steps:

a. transmitting a component of the power control parameters
related to the associated wireless access point, in a UE specific

20 signaling, to the UE;

b. broadcasting a component of power control parameters, which
is related to a macro cell, to the UE, the component related to
the macro cell and the component related to the associated wireless
access point are for being combined into the power control

25 parameters.

14. Amethod of claim 10, wherein, the power control parameters
meet the following conditions:

- the power control parameters are different for a macro wireless
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access point and a pico wireless access point, and:
- are the same for each pico wireless access point;
- are the same for each indoor wireless access points or each
outdoor wireless access points; or
- are different for each pico wireless access point;
the power control parameters comprise a semi-static base level,
and a compensation factor of open loop path loss, when the power
control parameters are different for each pico wireless access
point, the power control parameters meet the following conditions:
- the Semi-static base levels are different for different pico
wireless access points, and:
- the compensation factors of open loop path loss are the
same for each pico wireless access point;
- the compensation factors of open loop path loss are

different for each pico wireless access point.

15. Amethod of claim 10, wherein, the power control parameters
comprise a semi-static base level, and a compensation factor of
open loop path loss, the way of informing the semi-static base
level and the open loop path loss can be the same or different;
and/or

when the UE communicates with the associated wireless access
point, the power control parameters 1is for controlling
interferences to other networks, and/or controlling effects due

to interferences from other networks.
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