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Description

TECHNICAL FIELD

[0001] Embodiments herein relate to a method and a
network node in a wireless communication network, e.g.
telecommunication network, for managing transmit pow-
er of a wireless device in the wireless communication
network.

BACKGROUND

[0002] Communication devices such as wireless de-
vices may also be known as e.g. user equipments (UEs),
mobile terminals, wireless terminals and/or mobile sta-
tions. A wireless device is enabled to communicate wire-
lessly in a cellular communication network, wireless com-
munication system, or radio communication system,
sometimes also referred to as a cellular radio system,
cellular network or cellular communication system. The
communication may be performed e.g. between two wire-
less devices, between a wireless device and a regular
telephone and/or between a wireless device and a server
via a Radio Access Network (RAN) and possibly one or
more core networks, comprised within the cellular com-
munication network. The wireless device may further be
referred to as a mobile telephone, cellular telephone, lap-
top, Personal Digital Assistant (PDA), tablet computer,
just to mention some further examples. The wireless de-
vice may be, for example, portable, pocket-storable,
hand-held, computer-comprised, or vehicle-mounted
mobile device, enabled to communicate voice and/or da-
ta, via the RAN, with another entity, such as another wire-
less device or a server.

[0003] The cellular communication network covers a
geographical area which is divided into cell areas, where-
in each cell area is served by at least one base station,
or Base Station (BS), e.g. a Radio Base Station (RBS),
which sometimes may be referred to as e.g. "eNB", "eN-
odeB", "NodeB", "B node", or BTS (Base Transceiver
Station), depending on the technology and terminology
used. The base stations may be of different classes such
as e.g. macro eNodeB, home eNodeB or pico base sta-
tion, based on transmission power and thereby also cell
size. A cellis the geographical area where radio coverage
is provided by the base station at a base station site.
Cells may overlap so that several cells cover the same
geographical area. By the base station serving a cell is
meant that the radio coverage is provided such that one
ormore wireless devices located in the geographical area
where the radio coverage is provided may be served by
the base station. When a wireless device is said to be
served in or by a cell this implies that the wireless device
is served by the base station providing radio coverage
for the cell. One base station may serve one or several
cells. Further, each base station may support one or sev-
eral communication technologies. The base stations
communicate over the air interface operating on radio
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frequencies with the wireless device within range of the
base stations.

[0004] In some RANSs, several base stations may be
connected, e.g. by landlines or microwave, to a radio
network controller, e.g. a Radio Network Controller
(RNC) in Universal Mobile Telecommunication System
(UMTS), and/or to each other. The radio network con-
troller, also sometimes termed a Base Station Controller
(BSC) e.g. in GSM, may supervise and coordinate vari-
ous activities of the plural base stations connected there-
to. GSM is an abbreviation for Global System for Mobile
Communication (originally: Groupe Special Mobile).
[0005] In 3rd Generation Partnership Project (3GPP)
Long Term Evolution (LTE), base stations, which may be
referred to as eNodeBs or eNBs, may be directly con-
nected to other base stations and may be directly con-
nected to one or more core networks.

[0006] UMTS s a third generation mobile communica-
tion system, which may be referred to as 3rd generation
or 3G, and which evolved from the GSM, and provides
improved mobile communication services based on
Wideband Code Division Multiple Access (WCDMA) ac-
cess technology. UMTS Terrestrial Radio Access Net-
work (UTRAN) is essentially a radio access network us-
ing wideband code division multiple access for wireless
devices. High Speed Packet Access (HSPA) is an amal-
gamation of two mobile telephony protocols, High Speed
Downlink Packet Access (HSDPA) and High Speed Up-
link Packet Access (HSUPA), defined by 3GPP, that ex-
tends and improves the performance of existing 3rd gen-
eration mobile telecommunication networks utilizing the
WCDMA. Such networks may be named WCD-
MA/HSPA.

[0007] The 3GPP has undertaken to evolve further the
UTRAN and GSM based radio access network technol-
ogies, forexample into evolved UTRAN (E-UTRAN) used
in LTE.

[0008] The expression downlink (DL) is used for the
transmission path from the base station to the wireless
device. The expression uplink (UL) is used for the trans-
mission path in the opposite direction i.e. from the wire-
less device to the base station.

[0009] A heterogeneous network (hetnet) is a network
with more than one cell type and/or base station type.
The difference between the different cell and/or base sta-
tion types may relate to several different features, but
most often there is a difference between the maximum
transmit power (i.e. the power amplifiers differ) which also
relates to the cell size. A typical hetnet scenario compris-
es a higher power cell and a lower power cell, which may
be referred to as macro cell and pico cell respectively,
where the macro cell is typically served by a base station
transmitting with higher power than a base station serving
the pico cell. A base station or node serving a macro, or
higher power, cell, may be named a macro node and may
correspond to a conventional base station. A base station
ornode servinga pico, or lower power cell, may be named
alow power node (LPN) and thus a cell provided by such
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node may be named LPN cell. A LPN may correspond,
for example, to a remote radio unit (RRU), pico, or micro
base station, allowing expanding the network capacity in
a cost-efficient way. Deployment of LPNs is seen as a
powerful tool to meet the ever-increasing demand for mo-
bile broadband services.

[0010] Deployed LPNs in a heterogeneous network
are typically classified as either co-channel, where each
LPN has its own cell identity, e.g. scrambling code, or
combined cell where pico cells of the LPNs have the
same cell identities as a macro cell that the pico cells
typically are located within.

[0011] The purpose of LPNsand cells provided by such
nodes, i.e.LPN cells, such as pico cells, is often to offload
macro cells and increase the capacity per area unit. Two
examples of use-cases for heterogeneous network de-
ploymentthat may be envisioned are coverage holes and
capacity enhancement for localized traffic hotspots. The
downlink power associated with a macro cell is typically
much higher than from a LPN cell (e.g. 20W to 2W) and
the macro cell will cover a larger area in the downlink
compared to the LPN cell. When a downlink connection
is equally good from the macro cell and the LPN cell, an
LPN uplink connection may be much better, e.g. 20/2 =
10 times better in case of the example of a 20W vs. 2W
power difference. In heterogeneous networks there are
thus typically locations where a wireless device has the
best downlink connection to a macro cell e.g. owing to
transmission with higher power in the downlink compared
to a LPN cell, but at the same time a better uplink con-
nectionto the LPN cell, e.g. due to thatthe wireless device
transmits with same power to both the macro and LPN
cell but may be located closer to the LPN cell. This leads
to imbalance and there being imbalance zones, or im-
balance regions, where a first cell of a first type, e.g. a
macro cell, provides the best downlink quality atthe same
time as a second cell of a second type, e.g. a LPN cell,
provides the best uplink quality.

[0012] There are certain problems relating to hetnets
and imbalance regions of hetnets in particular. For ex-
ample, UL performance of a wireless device may be neg-
atively affected in a hetnet, such as when the wireless is
located in an imbalance region. Consider e.g. a wireless
device that is served say in the outskirts of a macro cell
and close to a border of a LPN cell. Such wireless device
may transmit with relatively high power in the uplink to
the macro cell and thereby cause relatively high interfer-
ence to the closer LPN cell. This has negative impact on
the uplink performance in the LPN cell, which e.g. may
be identified by studying measurement graphs from in-
terference measurements of neighbouring cells.

[0013] R1-142613, "LS on interference management
techniques in Hetnet", 3GPP TSG-RAN WG1#77, Seoul,
Korea, 19th - 23rd May 2014, discloses "Extended E-
HICH in strong imbalance zone". To mitigate strong up-
link interference from a wireless device in a macro cell
to one or more adjacent LPN cells, an additional E-HICH
channelis proposed to be configured for wireless devices
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in a strong imbalance zone. A certain event may be con-
figured and used to identify if a wireless device has en-
tered an imbalance zone. Based on this a RNC may ex-
tend the configuration of E-HICH from a LPN on the iden-
tified wireless device. The LPN may decode the uplink
data from the wireless device, and HARQ feedback will
be sent to the wireless device. Hence the number of re-
transmissions is reduced for the identified wireless de-
vice and the uplink interference is reduced at the LPN
due to reduced number of retransmissions. F-DPCH is
not transmitted from LPN for the wireless device in ques-
tion in order to limit excessive power consumption. How-
ever, in order to implement this, new signalling needs to
be introduced to inform the wireless device to receive the
(extended) E-HICH while not receiving the F-DPCH from
the non-serving cell.

[0014] WO 2014/182236 A1 provides techniques used
to ensure reliable reception of essential uplink control
information in relevant nodes when the communication
link is weak, in scenarios where another uplink link in the
active setis stronger and would normally dictate the pow-
er control mechanism.

SUMMARY

[0015] An object is to provide improvements in heter-
ogeneous wireless communication networks, in particu-
lar improvements relating to uplink performance.

[0016] According to a first aspect of embodiments
herein, the object is achieved by a method, performed
by a network node, for managing transmit power of a
wireless device. The network node is comprisedin a wire-
less communication network comprising cells for serving
the wireless device. The cells form atleast one imbalance
region in which the wireless device has the best quality
in the downlink to a first cell of a first type and in the uplink
to a second cell of a different, second type. The network
node identifies a situation associated with a risk for un-
desired increase of transmit power used by the wireless
device when the wireless device moves in the imbalance
region. The network node then provides, in response to
the identification, power control that makes the wireless
device increase transmit power slower than else would
be the case.

[0017] According to a second aspect of embodiments
herein, the object is achieved by a computer program
comprising instructions thatwhen executed by a process-
ing circuit causes the network node to perform the meth-
od according to the first aspect.

[0018] According to a third aspect of embodiments
herein, the objectis achieved by a data carrier comprising
the computer program according to the third aspect.
[0019] According to a fourth aspect of embodiments
herein, the object is achieved by a network node for man-
aging transmit power of a wireless device. The network
node is configured to be comprised in a wireless com-
munication network comprising cells for serving the wire-
less device. The cells form at least one imbalance region
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in which the wireless device has the best quality in the
downlink to a first cell of a first type and in the uplink to
a second cell of a different, second type. The network
node is configured to identify a situation associated with
a risk for undesired increase of transmit power used by
the wireless device when the wireless device moves in
the imbalance region. Further, the network node is con-
figured to provide, in response to the identification, power
control that makes the wireless device increase transmit
power slower than else would be the case.

[0020] The imbalance region described above is char-
acteristic for what commonly is named a heterogeneous
network, or hetnet, and the wireless communication net-
work thus correspond to a hetnet. It has been identified
that UL performance in hetnets, such as in the wireless
communication network described above, and in partic-
ular in the case of UMTS and WCDMA/HSPA, e.g. is
negatively affected by undesired, in particular large and
quick, changes in transmit power of wireless devices.
The changes being prone to occur for wireless devices
in imbalance regions. Hence, by, as in embodiments
herein, identifying a situation with risk for such increase
and in response to the identification make the wireless
device increase transmit power slower, both quick and
large changes are counteracted and thus undesired
changes are counteracted and may even be avoided. As
a result UL performance is improved and embodiments
herein thus provide improvements in hetnets.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] Examples of embodiments herein are de-
scribed in more detail with reference to the appended
schematic drawings, which are briefly described in the
following.

Figure 1 is a block diagram schematically depicting
an example of a wireless communication network in
which embodiments herein may be implemented.
Figure 2 schematically illustrates how a soft hando-
ver region and an imbalance region may relate to
each other.

Figure 3 is a combined signaling diagram and flow-
chart for describing embodiments herein.

Figures 4a-c schematically illustrates how transmit
power can be increased slower by decreasing a pow-
er variation range.

Figure 5 is a flow chart schematically illustrating an
example of how transmit power may be increased
slower.

Figure 6 is a flowchart schematically illustrating em-
bodiments of a method performed in a network node.
Figure 7 is a functional block diagram for illustrating
embodiments of the network node.

Figures 8a-c are schematic drawings illustrating em-
bodiments relating to a computer program product
and computer program to cause the network node
to perform method actions.
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DETAILED DESCRIPTION

[0022] As adevelopmenttowards embodimentherein,
the problem indicated in the Background will first be fur-
ther discussed and some existing terminology and solu-
tions will be briefly mentioned and explained. The termi-
nology and solutions will be referred to in the discussion
about the problem and in the description of embodiments
herein that follow thereafter. Some details in the following
description are in a UMTS and WCDMA/HSPA context
and/or have a specific meaning in such context, as will
be recognized by the skilled person. However, embodi-
ments herein are not limited to only such context.
[0023] It has been identified that UL performance in
hetnets, in particular in the case of UMTS and WCD-
MA/HSPA, e.g. is negatively affected by undesired, in
particular large and quick, changes in transmit power of
wireless devices, which changes are prone to occur for
wireless devices in imbalance regions.

[0024] For example, for a wireless device in an imbal-
ance region, served only by a macro cell and not in soft
handover (SHO) with any cells of LPN(s), strong UL in-
terference may be generated towards adjacent cells of
LPN(s) when the LPN(s) cannot decrease the transmit
power of the wireless device via power control. SHO is
shortly explained separately below.

[0025] Said undesired power increases are thus likely
to happen in imbalance regions and are more likely the
stronger the imbalance. The undesired increases may in
particular occur when a wireless device in an imbalance
region has all LPN(s) removed from an active set (AS)
as used for SHO, or switches serving cell from a LPN
celltoa macro celland when an Inner Loop Power Control
(ILPC) restriction will be adopted when the wireless de-
vice is served in the macro cell. ILPC and ILPC restriction
are explained separately below.

[0026] For instance, in case of normal ILPC (i.e. no
ILPC restriction) there may be large and quick transmit
power increase of a wireless device when LPN(s) are
removed from the AS and no LPN cell is left in the AS,
due to consecutive TPC "up" from a macro cell in the AS.
In case of ILPC restriction, which typically is applied when
the wireless device is in SHO with a serving macro cell
and atleast one non-serving LPN cell, there may be large
and quick transmit power increase of the wireless device
when the wireless device is originally served in a LPN
cell and switches serving cell to a macro cell (usually the
LPN cell will still be in the AS), due to consecutive TPC
"up" from both the macro cell and the LPN cell with ILPC
restriction.

[0027] The undesired power increases leads to inter-
ference increase and oscillation, and less load headroom
available for data transmission, thereby negatively affect-
ing UL performance.

[0028] The object of embodiments herein, i.e. to im-
prove performance in heterogeneous wireless commu-
nication networks, may thus more specifically be with re-
gard to improving UL performance by avoiding, or at least
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reducing, such undesired increases in transmit power as
discussed above and that may be caused in and by the
above discussed situations.

[0029] In case of normal ILPC, the above described
power increase problem may to some extent be mitigated
by "Extended E-HICH in strong imbalance zone", as de-
scribed in the Background, when Outer Loop Power Con-
trol (OLPC) is activated, since a Dedicated Physical Con-
trol Channel (DPCCH) Signal to Interference Ratio (SIR)
target then can be lowered. However, there may still be
power peaks lasting for quite some time as OLPC is much
slower than ILPC. On the other hand, when a wireless
device moves towards a LPN, the DPCCH SIR target will
be decreased in the area where extended E-HICH is en-
abled. When the LPN is really added into the AS of the
wireless device, the LPN will perform ILPC based on the
lowered DPCCH SIR target which will lead to insufficient
UL quality. Moreover, "Extended E-HICH" is only applied
to WCDMA/HSPA enabled wireless devices that support
3GPP standard TS25.214, release 12, see e.g. version
12.0.0, section 6B, and cannot be used for legacy wire-
lessdevices. i.e. such wireless devices that supports only
previous releases, and it cannot help the situation where
ILPC restriction is adopted.

[0030] The concept of so called soft handover (SHO)
mentioned above will now be briefly explained. SHO in-
volves establishing some connection in advance be-
tween a wireless device and a cell for facilitating an actual
handover if/when a handover decision is taken. For ex-
ample in order to be able to carry out a faster and/or more
reliable/seamless handover than otherwise would be the
case. For implementation of soft handover, the soft
handover may be explicitly or implicitly associated with
a region for soft handover. The region for soft handover
typically corresponds to a region, or range, of differences
in downlink measurements performed by the wireless de-
vice on the best cell, typically but not necessarily being
a serving cell, and another cell. Within said region or
range it is desirable that the wireless device becomes
and/or remains at least partly connected to the other cell,
for example to facilitate a possible actual handover, i.e.
change of the wireless device from being served in the
serving cell to instead being served in said other cell. The
downlink measurements on the cells are performed on
signals, typically reference signals transmitted by re-
spective base station serving the involved cells.

[0031] In WCDMA/HSPA, downlink measurements for
handover purpose are typically quality measurements on
e.g.a Common Pilot Channel (CPICH) of the base station
serving the cell that is subject to the downlink measure-
ments.

[0032] In addition to the actually best cell according to
downlink measurements, a wireless device may add a
connection to one or more other cells if their respective
downlink measurement is within a certain offset from a
downlink measurement on the best cell, e.g. the serving
cell. The other cells may be non-serving cells. A so-called
active set (AS), or AS list, associated with the wireless

10

15

20

25

30

35

40

45

50

55

device, lists and/or comprises all cells to which the wire-
less device is connected to, or is at least partly connected
to if e.g. fully connected is when the wireless device is
connected and actually served in a cell. At least partly
connected to a cell may thus refer to that there is some
connection established between the wireless device and
the cell, which connection is part of and/or facilitate a
later actual handover to the cell. This is utilized in soft
handover by adding a potentially new serving cell to the
active set in advance as a non-serving cell. In WCD-
MA/HSPA it would typically be the RNC that finally de-
cides if a wireless device shall add a new cell or not to
the active set, which typically is accomplished by so
called active set update Radio Resource Control (RRC)
signalling between the wireless device and the RNC. It
is also the RNC 130 that decides if an actual handover
shall be carried out.

[0033] ILPC as mentioned above will now be briefly
discussed and explained. ILPC for WCDMA/HSPAise.g.
disclosed in TS 25.214, v.10.0.0, section 5.1.2.2. The
uplink ILPC adjusts transmit power of a wireless device
in order to keep the received uplink SIR at a given SIR
target that may be named SIR_target. Upon reception of
one or more Transmit Power Control (TPC) commands
ina TPC command combining period, the wireless device
shall derive a single TPC command that may be named
TPC_cmd, for each TPC command combining period in
which a TPC command is known to be present, i.e.
DPCCH is being transmitted.

[0034] There are two algorithms, Alg1 and Alg2, for
deriving the TPC_cmd:

Alg1 - According to this algorithm the wireless device
derives TPC_cmd in each slot, which can take a val-
ue of either 1 (increase) or -1 (decrease).

Alg2 - According to this algorithm the wireless device
processes the received TPC commands on a 5-slot
cycle, and derives one TPC_cmd every such 5-slot
cycle. When not in SHO, TPC_cmd equals "1" or "-
1" if all 5 hard decisions within a set are "1" or "-1",
otherwise it equals "0" (hold). During SHO, first one
temporary TPC (TPC_temp)is derived for each radio
link set as in a non-SHO case, then the UE derives
a combined TPC_cmd. It equals "-1" if any of
TPC_temp; equals "-1", and it equals "1" if

l N

— > TIPC _temp, > 0.5,

N3 otherwise
TPC_cmd is set to "0".
Alg2 makes it possible to emulate smaller step sizes.

[0035] ILPC restriction as mentioned above will now
be briefly discussed and explained. ILPC restriction for
WCDMA/HSPA s e.g. disclosedin R1-142414,"On Con-
trol Channel Robustness for Secondary Pilot and ILPC
Restriction Schemes", which is a 3GPP contribution. Ac-
cording to ILPC restriction the DPCCH is solely power
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controlled by the serving cell and the uplink data channel
such as Dedicated Physical Data Channel (DPDCH) and
enhanced DPDCH (E-DPDCH) are set relative DPCCH,
seee.g. TS25.214, release 12, section 5.1.2. Power con-
trol according to ILPC restriction is achieved by either
having the non-serving cells always issue TPC UP com-
mands, i.e. increase power command, or having the wire-
less device ignore TPC commands from non-serving
cells via a High Speed Shared Control CHannel (HS-
SCCH) order. Letting the serving cell control the DPCCH
implies that the DPCCH SIR in the non-serving cells will
increase significantly. To make use of the increased
DPCCH SIR in the non-serving cells, the reference value
setting can be set more aggressively.

[0036] ILPC restriction may e.g. be adopted when a
wireless device is in SHO with cells including a serving
macro cell and at least one non-serving LPN cell. It can
guarantee UL control robustness towards the serving
macro cell. The ILPC restriction scheme also works for
legacy wireless devices, i.e. wireless devices supporting
release 11 and earlier of the 3GPP standard, see e.g.
TS 25.214, release 11, version 11.0.0, section 5.1.2, if it
is implemented by sending TPC UP commands from
LPN(s).

[0037] Figure 1 depicts an example of a wireless
communication network 100, e.g. atelecommunication
network, in which embodiments herein may be imple-
mented. The wireless communication network 100 may
be a WCDMA/HSPA network but may be e.g. be any any
cellular network or system, such as a, or based on a,
UMTS, WCDMA, WCDMA/HSPA, LTE or GSM network,
or any 3GPP cellular network.

[0038] The wireless communication network 100 com-
prises cells, e.g. a first cell 115 and a second cell 116,
for serving one or more wireless devices, e.g. a wireless
device 120 as shown in the figure. As should be recog-
nized, the wireless device 120 is a device capable to
wirelessly communicate in the wireless communication
network 100 over one or more radio links, via network
nodes of the wireless communication network 100, and
with e.g. other communication devices in the same and/or
other communication networks. The wireless device 120
may e.g. correspond to a user equipment, a mobile sta-
tion, a mobile terminal or a wireless terminal, a mobile
phone, a computer such as e.g. a laptop, a Personal Dig-
ital Assistants (PDAs) or a tablet computer, sometimes
referred to as a surf plate, with wireless capability, a so
called Machine to Machine (M2M) device or Machine
Type of Communication (MTC) device, i.e. devices that
are not associated with a conventional user, or any other
radio network unit capable to wirelessly communicate
over a radio link in the wireless communication network
100.

[0039] The first cell 115, or at least radio coverage
thereof, may be provided by a first network node 110
comprised in the wireless communication network 100
andis typically a radio network node comprised in a Radio
Access Network (RAN) part of the wireless communica-
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tion network 100. More specifically the first network node
110 is typically, as illustrated in the figure, an RBS, for
example an NodeB, NB, eNodeB, eNB or any other net-
work node capable of serving a wireless device, such as
the wireless device 120, in the wireless communication
network 100.

[0040] The second cell 115, or at least radio coverage
thereof, may be provided by a second network node
111 comprised in the wireless communication network
100 and is typically a radio network node comprised in
the RAN. More specifically the second network node 111
is typically, as illustrated in the figure, an RBS, for exam-
ple an NodeB, NB, eNodeB, eNB or any other network
node capable of serving a wireless device, such as the
wireless device 120, in the wireless communication net-
work 100.

[0041] Note that typically the first network node 110
and the second network node 111 are different nodes
and/or units, logically and/or physically, but that they may
be one and the same logical and/or physical node and/or
unit, and that thus the first cell 115 and the second cell
116 may be provided by one and the same physical
and/or logical network node and/or unit. For example,
there may be one base station that provides both the first
cell 115 and the second cell 116.

[0042] The first network node 110 and/or the second
network node 111 may be controlled by a third network
node 130 comprised in the wireless communication net-
work 100. The third network node is typically also a radio
network node comprised in the RAN. More specifically
the third network node 130 is typically a controlling node,
e.g. a RNC.

[0043] Thefirstcell 115is of afirst type and the second
cell is of a different, second type. The second type may
be associated with substantially lower downlink power
than the first types. The first type may be a conventional
type of cell served with conventional transmit power, e.g.
20 W, by a base station. That is, the first network node
110 may serve the first cell using transmit power that may
be considered conventional and the first network node
110 may be a conventional base station. A cell of the first
type, e.g. the first cell 115, may be named a macro cell.
[0044] The second type may be a low, or lower, power
type of cell that served with lower transit power than the
first type and thus may be lower transmit power than con-
ventionally, e.g. 2 W. That is, the second cell 116 may
be served with lower transmit power than the first cell.
Cells of the second type may be named pico cells or LPN
cells.

[0045] The wireless communication network 100 may
be named an heterogeneous wireless communication
networks, or hetnet, which may be classified either as
co-channel or combined cell.

[0046] The first cell 115 and the second cell 116 form,
or cause, an imbalance region 117 in which the wireless
device 120 has the best quality in the downlink to the first
cell 115 and in the uplink to the second cell 116. The
imbalance region 117 may be caused by the above de-
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scribed difference in transmit power for serving the first
cell 115 and the second cell 117, but other reasons are
also possible. For example, the first network node 110
providing the first cell 115 may comprise an improved,
e.g. more advanced, UL receiver while the second net-
work node 111 providing the second cell 116 may com-
prise a conventional UL receiver, which results in that
the wireless device 120 may have better quality in the
UL to the first cell 115 owing to the advanced UL receiver
while the wireless device may have better quality in DL
to the second cell.

[0047] The numbered dotted perimeters representing
each cell in Figure 1 indicate a respective DL coverage
areawhere the cellin question provides the best downlink
quality, i.e. if the wireless device 120 would be located
within the perimeter of the DL coverage area of the sec-
ond cell 116, the second cell 116 would provide the best
quality for the downlink. If the wireless device 120 is lo-
cated outside the perimeter of the DL coverage area of
the second cell 116 but still within the perimeter of the
DL coverage area of the first cell 115, as exemplified in
the figure, the first cell 115 provides the best quality for
the downlink. To be able to illustrate the imbalance zone
117 and the difference in downlink and uplink quality, the
figure has been furnished also with a perimeter of an
uplink coverage area 118 associated with the second
cell 116. When the wireless device 120 is located within
the perimeter of the uplink coverage area 118, as shown
in the figure, the second cell 116 provides the best quality
for the uplink and if outside, the first cell 115 provides the
best quality for the uplink. The imbalance region 117 ex-
emplified in the figure is thus between the perimeter of
the cell area of the second cell 116 and the perimeter of
the uplink coverage area 118.

[0048] Note that how the first cell 115 and the second
cell 116 in Figure 1 have been drawn in relation to each
other, where e.g. the second cell 116 is located within
the first cell 115, is just an example. The firstcell 115 and
the second cell 116 may alternatively e.g. have partly
overlapping cell areas and it may even be so that the cell
areas defined by downlink quality does not overlap at all
but e.g. the uplink coverage area 118 of the second cell
116 partly overlap the cell area of the first cell 115.
[0049] Attention is drawn to that Figure 1 is only sche-
matic and for exemplifying purpose and that not every-
thing shown in the figure is required for all embodiments
herein, as will be evident to the skilled person based on
what is disclosed herein. Also, a wireless communication
network that in reality corresponds to the wireless com-
munication network 100 typically comprises several fur-
ther network nodes, base stations, cells etc., as realized
by the skilled person, but which are not shown herein for
the sake of simplifying.

[0050] Figure 2 schematically illustrates how a soft
handover (SHO) region as mentioned above, here ex-
emplified as an SHO region 119, and the imbalance re-
gion 117 may relate to each other. Note that the SHO
region 119 is just an example. The SHO region 119 and
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imbalance region 117 may existindependent of each oth-
er. In general a SHO region associated with a cell may
be determined by one or more parameter settings and/or
algorithms in the wireless device 120 and/or one or more
network nodes associated with the cell, e.g. the SHO
region 119 may be determined by parameter settings
and/or algorithms in the wireless device 120 and/or in
the first network node 111 and/or third network node 130.
Note that a SHO region in general need not be centered
around the equal DL quality line as shown in the figure.
The equal DL quality line e.g. corresponding to the num-
bered dotted perimeter of the second cell 116 where the
second cell 116 and the first cell 115 provide substantially
equal downlink quality. However, in general, a SHO re-
gion typically at least comprises the equal DL quality line
and thus more or less overlap with an imbalance region
when such exists between cells. It is realized that the
imbalance in an imbalance region, e.g. as illustrated in
the figure for the imbalance region 117, is increasing
when approaching the equal DL quality line.

[0051] Figure 3 depicts a combined signaling diagram
and flowchart and will be used to discuss examples of
embodiments herein relating to a method performed by
the third network node 130. Particularly, the examples
will relate to UMTS and WCDMA/HSPA where the third
network node 130 is a RNC. However, as should be re-
alized by the skilled person, in case the wireless com-
munication network is based on another radio access
technology (RAT) where e.g. corresponding functionality
as inthe RNC is in the base stations, such as in the case
of LTE, most if what is described below may instead be
performed by another network node or nodes, e.g. the
first network node 110 and/or the second network node
111, which in the case of LTE would be eNBs. The fol-
lowing actions may be taken in any suitable order.

Action 301

[0052] The third network node 130 identifies a situation
associated with a risk for undesired increase of transmit
power used by the wireless device 120 when the wireless
device 120 moves in the imbalance region 117. The iden-
tified situation in the present action is used to trigger ac-
tion 302 below, which relates to making the wireless de-
vice 120 increase transmit power slower, e.g. by making
ILPC slower.

[0053] As should be realized and as illustrated in the
figure, the third network node 130, such as in case of a
RNC, may base the identification on information received
from the first network node 110, the second network node
111 and/or from the wireless device 120. For example,
in the case of the third network node 130 being a RNC,
the identification is typically based on information from
the first network node 110 being a NodeB corresponding
to a macro base station and/or from the second network
node 111 typically being another NodeB and correspond-
ing to a LPN. The information from the first network node
110 and/or the second network node is in this case in
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turn based on information from the wireless device 120,
e.g. information resulting from measurements performed
by the wireless device 120.

[0054] In some embodiments, the identified situation
comprises a first situation where all cells of the second
type, e.g. LPN cells, are removed from an AS of the wire-
less device 120. Expressed differently, the identified sit-
uation indicates that said all cells of the second type are
removed from the AS of the wireless device 120. All cells
may be one or more cells. In the case of e.g. UMTS and
WCDMA/HSPA, the third network node 130 beinga RNC
may obtain this information internally since AS updates
are performed by the RNC.

[0055] In some embodiments, the identified situation
comprises a second situation where the wireless device
120 switches serving cell from the second cell 116, e.g.
being a LPN cell, to the first cell 115, e.g. being a macro
cell, and may there adopt ILPC restriction.

[0056] Insome embodiments, the wireless device 120
has a difference between a measured value of best uplink
quality to a cell of the first type, e.g. the first cell 115, and
a predetermined value of target uplink quality. In these
embodiments, the identified situation may comprise a
third situation where said difference is larger than or equal
to a threshold value being greater than zero. The slower
ILPC and the present action may only need to be per-
formed when this is the case. The measured value of
best uplink quality may be a measured DPCCH SIR at
the best macro cell. The predetermined value of target
uplink quality may be a DPCCH SIR target, such as the
DPCCH SIR target used in ILPC and that may have been
set, i.e. predetermined, by OLPC. The best macro cell
may but need not necessarily be a cell serving the wire-
less device 120, such as the first cell 115. The threshold
value may be predefined and/or predetermined, and may
be named thr_sir1. A typical threshold value may be in
the range of 5-8 dB, but higher threshold values may e.g.
be used at situations of lower load and/or with an uplink
receiver more tolerable to interference change.

[0057] In the case of UMTS and WCDMA/HSPA and
the third network node 130 being a RNC, the RNC is
involved in cell switch decisions and updating the AS,
and thus has direct access to information for identifying
the situation, e.g. according to any of the above described
embodiments.

[0058] The first, second and/or third situations de-
scribed may each or in combination, when applicable, be
considered as an indicator of said risk for undesired in-
crease of transmit power, and identification thereof may
thus trigger the next action.

Action 302

[0059] The third network node 130 provides, in re-
sponse to the identification in Action 301 above, power
control that makes the wireless device 120 increase
transmit power slower than else would be the case, e.g.
by making ILPC slower, i.e. making ILPC increase power
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slower.

[0060] As should be realized and as illustrated in the
figure, the third network node 130, such as in case of a
RNC, may accomplish the provision of the power control
by sending information to the first network node 110,
and/or the second network node 111 that in response to
this may perform the power control with the wireless de-
vice 120 via ILPC.

[0061] The powercontrol may be provided by decreas-
ing a power variation range associated with how much
TPC commands being sent to the wireless device 120
over a certain time period are able to increase transmit
power of the wireless device 120.

[0062] In a first alternative that may be used when the
wireless device 120 does not apply a TPC discard func-
tionality, such as described separately below, the power
variation range is decreased by making the wireless de-
vice 120 switch from a first to a second control algorithm
for the uplink power control. The second control algorithm
may be associated with a decreased power variation
range compared to the first control algorithm. For exam-
ple, the switch may be from the algorithm Alg1 to the
algorithm Alg2 described above for ILPC. Alg2 may be
adopted with effective power control step that may be
1/5 compared to Alg1. A higher layer signaling may be
needed to inform the wireless device 120 to switch the
ILPC algorithm.

[0063] In asecond alternative that may be used when
the wireless device 120 does not apply a TPC discard
functionality such as described below, the power varia-
tion range is decreased by sending an odd integer
number M, where M>1, of TPC commands to the wireless
device 120. Out of every M TPCs, where M is an odd
configurable number, send (M-1)/2 TPCs with "+1", i.e.
TPC increase, and another (M-1)/2 TPCs with "-1", i.e.
TPC decrease. The remained one TPC may be set ac-
cording to ordinary ILPC operation. This may provide an
effective power control step of 1/M, where M may be a
configurable parameter that may be based on how much
decrease of the power variation range is desirable, and/or
that may be predetermined and/or predefined.

[0064] In a third alternative that may be used when the
wireless device 120 does apply a TPC discard function-
ality such as described below, the power variation range
is decreased by sending an integer number, "N" (N>1),
of TPC commands to the wireless device 120. At least
one and up to a number of N-1 TPC commands are on
hold, e.g. are not sent at all, or are sent with insufficient
power so they will be discarded by the wireless device
120. For example, out of every N TPC commands, one
TPC command may be sent with normal and/or sufficient
power so that the wireless device 120 is able to reliably
decode this TPC, and then omit actual sending of the
other TPC command(s), or send them with zero power
or so low power that they will be discarded and ignored
by the wireless device 120. Inthis way the effective power
control step decreases to e.g. 1/N, where N may be a
configurable parameter that may be based on how much
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decrease of power variation range is desirable, and/or
that may be predetermined and/or predefined.

[0065] Note that enumerative naming as used herein,
such as thefirst, second and third alternatives mentioned
above, does not, as such, imply relation to any other enu-
merative naming, such as the first, second and third sit-
uation discussed previously.

[0066] The TPC discard functionality mentioned above
may e.g. be such as disclosed in Niclas Wiberg, Hu Rong,
Fredrik Gunnarsson, Bengt Lindoff, "Combining of Power
Control Commands During Soft Handover in WCDMA",
PIMRC2003. An idea with this TPC discard functionality
is to take the radio link quality into account when deriving
TPC commands. More specifically a wireless device, e.g.
the wireless device 120, is made to discard received TPC
commands with too poor quality. The quality criteria may
for example be TPC error probability or the SIR of a Frac-
tional Dedicated Physical Channel (F-DPCH) which car-
ries UL TPC (e.g. F-DPCH which carries UL TPC). This
can be used to avoid that unreliable TPC bits are proc-
essed and misunderstood by the wireless device 120 and
leading to degraded UL performance.

[0067] Whetherthe wireless device 120 implements or
applies the TPC discard functionality can be determined
based on information about the wireless deie 120, and
may be determined in various ways. For example, the
wireless device 120 may report its capability to the third
network node 130 regarding whether it has TPC discard
functionality or not.

[0068] Since OLPC may increase a SIR target and
thereby transmit power of the wireless device 120, OLPC
should not be used, e.g. temporarily deactivated or "fro-
zen", when the wireless device 120 is made to increase
transmit power slower according to the present action,
i.e. slower ILPC is activated.

[0069] The slower increase of transmit power, e.g.
slower ILPC, resulting from execution of Action 302 may
of course be disabled when it no longer serves no pur-
pose, e.g. when the difference between a measured
DPCCH SIR at the best macro cell, and the DPCCH SIR
target is smaller than a predefined and/or predetermined
threshold that may be named thr_sir3. This threshold
may be and typically is a different threshold than the
threshold mentioned under Action 301. The best macro
cell may but need not necessarily be a cell serving the
wireless device 120, e.qg. the first cell 115.

[0070] The triggering of Action 302, i.e. providing the
power control, in response to Action 301, that makes the
wireless device 120 increase transmit power slower, may
be proactive or reactive.

[0071] In proactive triggering, the provision of the pow-
er control that makes the wireless device 120 increase
transmit power slower, e.g. by slower ILPC, may be ac-
complished before the AS is actually updated, e.g. up-
dated so all cells of the second type are removed, or
before the actual serving cell switch, for instance, when
the AS update or the switch is triggered but has not yet
been executed. There is a delay between the triggering
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and the actual execution, which enable the third network
node 130, e.g. RNC, to start the slower increase upon
the triggering of the AS update or cell switch. See e.g. ,
3GPP TS 25.331, "Radio Resource Control (RRC); Pro-
tocol specification”, chapter 8.3.4,v.10.1.0. For example,
the third network node 130 may start ILPC restriction
when switching of serving cell to the first cell 115, e.g.
macro cell, is triggered and at the same time it may pro-
vide the slower increase of the transmit power. In another
example, ILPC restriction may be adopted when the re-
moving of the second cell 116, e.g. LPN cell, from the
AS is triggered and no cell of the second type would be
left in the AS. The LPN that will be removed may send
TPC "+1", i.e. TPC increase, or simply turn off F-DPCH
transmission if the wireless device 120 is determined to
have TPC discard capability, and at approximately the
same time the slower increase of the transmit power may
be provided, e.g. by slower ILPC from the first cell 115.
[0072] Inreactive triggering, which is more straightfor-
ward, the provision of the power control that makes the
wireless device 120 increase transmit power slower may
be provided in response to the actual AS update or the
serving cell switch.

[0073] Hence, embodiments herein enable to avoid or
mitigate the undesired increases of transmit power of
wireless devices in heterogeneous wireless communica-
tion networks, so called hetnets, in particularly in imbal-
ance scenarios and for wireless devices that are located
in imbalance regions. Thereby interference increase and
oscillation can be reduced and more load headroom
available for data transmission, resulting in improved UL
performance and hence improved performance in het-
nets. A further advantage is that embodiments herein
may be implemented in a way transparent to the wireless
devices, i.e. may be implemented without the need of
update already existing, so called legacy, wireless de-
vices.

[0074] Figures 4a-c schematically illustrates how, as
discussed above under Action 302, transmit power can
be increased slower by decreasing a power variation
range. The power variation range being associated with
how much TPC commands being sent to the wireless
device 120 over a certain time period are able to increase
transmit power of the wireless device 120.

[0075] Figure 4a illustrates TPC commands received
by the wireless device 120 and that cause, or are part of
causing, an undesired increase, such as a too fast and
too large increase, of transmit power of the wireless de-
vice 120. That is, such increase to be mitigated by em-
bodiments herein. In the shown example, during a time
period of 5 time slots for sending and receiving TPC com-
mands, 5 TPC increase commands are sent to and re-
ceived by the wireless device 120 and results in a power
variation range #1.

[0076] Figure 4b illustrates TPC commands received
by the wireless device 120 where out of an odd number
M=5, anumber of (M-1)/2,i.e.2 TPC increase commands
and a number of (M-1)/2, i.e. 2 TPC decrease command
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are senttoandreceived by the wireless device 120 during
a time period of M, i.e. 5, time slots. During the same
time period also one TPC increase command is sent to
and received by the wireless device 120. Said one com-
mand may be sent to the wirelesses device 120 as it
would be sent without execution of Actions 301-302, e.g.
if there is no identification as described under Action 301
and may thus for example be sent conventionally accord-
ing to conventional ILPC. If Figure 4a is assumed to rep-
resents what would be sent to and received by the wire-
less device 120 without execution of Actions 301-302,
said one TPC command would thus be a TPC increase
as shown in the figure and resulting in a power variation
range #2. As a result, and by comparing with Figure 4a,
it can be seen that the wireless device 120 has been
made to increases transmit power slower than else would
be the case over the shown time period . Figure 4b may
be realized to illustrate an example of the second alter-
native discussed above under Action 302 for decreasing
the power variation range.

[0077] Figure 4c illustrates TPC commands received
by the wireless device 120 where out of a number N=5,
a number of N-1=4 TPC commands have not been re-
ceived, or at least not been considered by the wireless
device, e.g. as a result from that the wireless device 120
applies such TPC discard functionality as discussed
above. That is, the 4 non-received or non-considered
TPC commands may have been not sent to the wireless
device 120 at all or have been sent with such insufficient
power that they have been not received or not been con-
sidered, e.g. been discarded, by the wireless device 120.
However, aremaining one of the N TPC commands have
been sent with sufficient power to enable it to be received
and not be discarded by the wireless device 120. Said
one command may be a TPC command as would be sent
to the wireless device 120 without execution of Actions
301-302, e.g. if there is no identification as described
under Action 301 and may thus for example be conven-
tionally sent according to conventional ILPC. If Figure 4a
is assumed to represents what would be sent to and re-
ceived by the wireless device 120 without execution of
Actions 301-302, said one TPC command would thus be
a TPC increase command as shown in the figure shown
in the figure and resulting in a power variation range #3.
As a result, and by comparing with Figure 4a, it can be
seen that the wireless device 120 has been made to in-
creases transmit power slower than else would be the
case over the shown time period. Figure 4c may be re-
alized to illustrate an example of the third alternative dis-
cussed above under Action 302 for decreasing the power
variation range.

[0078] Figure5isaflow chartschematicallyillustrating
an example of how Action 302 above may be carried out.
In an action 501 slow ILPC is triggered which may be
proactively or reactively as described above. Then, in an
action 502 it is checked whether a TPC discard function-
ality, as discussed above, is implemented. If the TPC
discard functionality is implemented, then in an action
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503, the wireless device 120 is made to receive one TPC
increase command, e.g. generated according to conven-
tional ILPC, out of integer number N of TPC command
that may be sent to it during N possible time slots, which
increase commend is sent with sufficient power to enable
it not to be discarded by the TPC discard functionality of
the wireless device 120. The rest of N-1 TPC commands
are held, i.e. are not sent or are sent with insufficient
power so they will be discarded by the wireless device
120 implementing the TPC discard functionality. This
makes the wireless device 120 increase power according
to one TPC increase command during a time period cor-
responding to the N time slots instead of potentially a
number N of TPC increase commands. Action 503 is thus
an example of the third alternative discussed above un-
der Action 302 for decreasing the power variation range
and as illustrated by example in Figure 4c.

[0079] If the TPC discard functionality is not imple-
mented, then in an action 504, the wireless device 120
is made to receive one TPC increase command gener-
ated according to conventional ILPC, out of odd integer
number M of TPC commands that may be sent during M
time slots. Further, a number of (M-1)/2 TPC commands
manually set to "increase" and a number of (M-1)/2 TPC
command that may be manually, i.e. outside convention-
al ILPC, set to "decrease" are sent during the M time
slots. This makes the wireless device 120 increase power
according to one TPC increase command during a time
period corresponding to the M time slots instead of po-
tentially a number M of TPC increase commands. Action
504 is thus an example of the second alternative dis-
cussed above under Action 302 for decreasing the power
variation range and asiillustrated by example in Figure 4b.
[0080] The above discussed slower increase of trans-
mit power, e.g. by said slower ILPC, may cause insuffi-
cient UL quality at the first cell 115, e.g. macro cell, when
all cells of the second type, e.g. LPN(s), are removed
from the AS. An improvement to this may be to still keep
the one cell of the second type, e.g. the second cell 116
or the best cell of the second type for a while, e.g. during
apredetermined and/or predefined period, to receive and
decode the UL transmission of the wireless device 120,
but without sending any feedback. At the same time max-
imum allowed Hybrid Automatic Repeat Request
(HARQ) transmission attempts may be decreased toe.g.
the smallest number, or minimum, of target HARQ trans-
mission attempts+1 and a normal maximum allowed
HARQ transmission attempts. This may ensure a correct
reception in the third network node 130, e.g. RNC, after
selectively combining data packets during SHO, while it
to some extent may decrease the number of required
transmission attempts.

[0081] It may also be possible to use the "Extended E-
HICH", as described in the Background, if the wireless
device 120 supports this. The second cell that was kept
inthe AS, e.g. the best LPN, may stop the reception and
normal maximum HARQ transmission attempts may be
adopted when e.g. the difference in the measured
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DPCCH SIR between the kept second cell and the first
cell 115 and/or the best macro cell is smaller than a pre-
defined and/or predetermined threshold that may be
named thr_sir2. This threshold may be and typically is a
different threshold than the thresholds mentioned above
under Action 301 and Action 302. The best macro cell
may but need not necessarily be a cell serving the wire-
less device 120, e.g. the first cell 115.

[0082] Figure 6is a flow chart schematically illustrating
embodiments of a method, performed by the third net-
work node 130, for managing transmit power of the wire-
less device 120. As mentioned above, the network node
130 is comprised in the wireless communication network
100 comprising cells, such as the first cell 115 and the
second cell 116, for serving the wireless device 120. Said
cells form at least one imbalance region, such as the
imbalance region 117, in which the wireless device 120
has the best quality in the downlink to the first cell 115
of the first type and in the uplink to the second cell 116
of the different, second type. As also mentioned above,
the method may in some embodiments, e.g. when the
wireless communication network 100 is based on LTE,
instead be performed by the first network node 110 and/or
the second network node 111. The method comprises
the actions of:

Action 601

[0083] The third network node 130 identifies a situation
associated with a risk for undesired increase of transmit
power used by the wireless device 120 when the wireless
device 120 moves in the imbalance region.

[0084] In some embodiments, the identified situation
comprises that all cells of the second type are removed
from an active set list associated with one or more cells
that the wireless device 120 is at least partly connected
to.

[0085] Further, in some embodiments, the identified
situation comprises thatthe wireless device 120 switches
serving cell from the second cell 116 to the first cell 115.
The identification may be further based on that a restric-
tion is associated with the uplink power control when the
wireless device 120 become served by the first cell 115.
The restriction comprises that one or more uplink chan-
nels are solely controlled by the first cell 115 as serving
cell. When the wireless device 120 is served by the first
cell 115 it may at least partly be connected to one or more
cells of the second type, such as the second cell 116.
[0086] Moreover, in some embodiments, the identified
situation comprises that the the wireless device 120 has
a difference between a measured value of best uplink
quality to a cell 115 of the first type and a predetermined
value of target uplink quality, which difference is larger
than or equal to predefined threshold value being greater
than zero.

[0087] This action may fully or partly correspond to ac-
tion 301 discussed above.
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Action 602

[0088] The third network node 130 provides, in re-
sponse to the identification, power control that makes the
wireless device 120 increase transmit power slower than
else would be the case.

[0089] In some embodiments, the provision in re-
sponse to the identification is made proactively before
an actual removal of said all cells of the second type from
the active set list, as discussed above under Action 601,
or before an actual switch of serving cell from said second
cell 116 to said first cell 115, as also discussed above
under Action 601.

[0090] Insome embodiments, the power control is pro-
vided by decreasing a power variation range associated
with how much transmit power control (TPC) commands
being sent to the wireless device 120 over a certain time
period are able to increase transmit power of the wireless
device 120.

[0091] In afirst group of embodiments, the power var-
iation range is decreased by making the wireless device
120 switch from a first to a second control algorithm for
the uplink power control. The second control algorithm
being associated with a decreased power variation range
compared to the first control algorithm.

[0092] In a second group of embodiments, the power
variation range is decreased by sending an odd integer
number, which may be named M, of TPC commands to
the wireless device 120. Of the odd integer number M a

M-1

number of 2 TPC commands increases power by

M-1
a predetermined value, and a number of 2 TPC
commands decreases power by the predetermined val-
ue.
[0093] Inathird group of embodiments, the power var-
iation range is decreased by sending an integer number,
which may be named N, of TPC commands to the wire-
less device 120. Of the integer number N, at least one
and up to a number of N-1 TPC commands are not sent
or are sent with insufficient power so they will be discard-
ed by the wireless device 120. A remaining one or more
TPC commands are then sent with sufficient power to
enable them not to be discarded by the wireless device
120. The power variation range may be decreased ac-
cording to this group of embodiments in response to de-
tection that the wireless device 120 applies a discard
functionality of received TPC commands. The discard
functionality being based on whether a quality criteria
associated with the received TPC commands is fulfilled
or not.
[0094] This action may fully or partly correspond to ac-
tion 302 discussed above.
[0095] Figure 7 is a schematic block diagram for illus-
trating embodiments of the third network node 130 for
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managing transmit power of the wireless device 120, in
particular how the third network node 130 may be con-
figured to perform the method and actions discussed
above in connection with Figure 6. Embodiments of the
first network node 110 and/or the second network node
111 may be correspondingly configured to perform the
method and actions when they are performed by the first
network node 110 and/or the second network node 111,
such as in the case of a LTE based wireless communi-
cation network 100.

[0096] The third network node 130 may comprise a
processing module 701, such as a means, one or more
hardware modules, including e.g. one or more proces-
sors, and/or one or more software modules for perform-
ing said methods and/or actions.

[0097] The third network node 130 may further com-
prise a memory 702 that may comprise, such as contain
or store, a computer program 703. The computer pro-
gram comprises ’instructions’ or 'code’ directly or indi-
rectly executable by the third network node 130 so that
it performs the said methods and/or actions. The memory
702 may comprise one or more memory units and may
be further be arranged to store data, such as configura-
tions and/or applications involved in or for performing
functions and actions of embodiments herein.

[0098] Moreover,the third network node 130 may com-
prise a processing circuit 704 as an exemplifying hard-
ware module and may comprise or correspond to one or
more processors. In some embodiments, the processing
module 701 may comprise, e.g. 'is embodied in the form
of or 'realized by’ the processing circuit 704. In these
embodiments, the memory 702 may comprise the com-
puter program 703 executable by the processing circuit
704, whereby the third network node 130 is operative, or
configured, to perform said method and/or actions.
[0099] Typically the third network node 130, e.g. the
processing module 701, comprises an Input/Output
(/0) module 705, configured to be involved in, e.g. by
performing, any communication to and/or from other units
and/or nodes, such as sending and/or receiving informa-
tion to and/or from other external nodes or devices. The
1/0 module 705 may be exemplified by an obtaining, e.g.
receiving, module and/or a sending module, when appli-
cable.

[0100] In further embodiments, the third network node
130, e.g. the processing module 701, may comprise one
or more of a identifying module 706 and a providing
module 707 as exemplifying hardware and/or software
module(s). In some embodiments, the identifying module
706 and/orthe providing module 707 may be fully or partly
implemented by the processing circuit 704.

[0101] Therefore, according to the various embodi-
ments described above, the third network node 130,
and/or the processing module 701 and/or the identifying
module 706 are operative, or configured, to identify said
situation associated with a risk for undesired increase of
transmit power used by the wireless device 120 when
the wireless device 120 moves in the imbalance region
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[0102] Moreover, according to the various embodi-
ments described above, the third network node 130,
and/or the processing module 701 and/or the providing
module 707 are operative, or configured, to provide, in
response to the identification, said power control that
makes the wireless device 120 increase transmit power
slower than else would be the case.

[0103] Figures 8a-c are schematic drawings illustrat-
ing embodiments relating to a computer program that
may be the computer program 703 and that comprises
instructions that when executed by the processing circuit
704 and/or the processing module 701, causes the first
network node 110, the second network node 111 and/or
the third network node 130 to perform as described
above.

[0104] In some embodiments there is provided a data
carrier, e.g. a computer program product, comprising the
computer program 703. The data carrier may be one of
an electronic signal, an optical signal, a radio signal, and
a computer readable medium. The computer program
703 may thus be stored on the computer readable me-
dium. By data carrier may be excluded a transitory, prop-
agating signal and the data carrier may correspondingly
be named non-transitory data carrier. Non-limiting exam-
ples of the data carrier being a computer-readable me-
dium is a memory card or a memory stick 801 as in
Figure 8a, a disc storage medium 802 such as a CD or
DVD as in Figure 8b, a mass storage device 803 as in
Figure 8c. The mass storage device 803 is typically based
on hard drive(s) or Solid State Drive(s) (SSD). The mass
storage device 803 may be such that is used for storing
data accessible over a computer network 805, e.g. the
Internet or a Local Area Network (LAN).

[0105] The computerprogram 703 may furthermore be
provided as a pure computer program or comprised in a
file orfiles. Thefile orfiles may be stored on the computer-
readable medium and e.g. available through download
e.g. over the computer network 805, such as from the
mass storage device 803 via a server. The server may
e.g. be aweb or File Transfer Protocol (FTP) server. The
file or files may e.g. be executable files for direct or indi-
rect download to and execution on the first network node
110, the second network node 111 and/or the third net-
work node 130, e.g. by the processing circuit 704. They
may also or alternatively be for intermediate download
and compilation involving the same or another processor
to make them executable before further download and
execution causing the first network node 110, the second
network node 111 and/or the third network node 130 to
perform the method as described above.

[0106] Note that any processing module(s) mentioned
in the foregoing may be implemented as a software
and/or hardware module, e.g. in existing hardware and/or
as an Application Specific integrated Circuit (ASIC), a
Field-Programmable Gate Array (FPGA) or the like. Also
note that any hardware module(s) and/or circuit(s) men-
tioned in the foregoing may e.g. be included in a single



23 EP 3 228 131 B1 24

ASIC or FPGA, or be distributed among several separate
hardware components, whether individually packaged or
assembled into a System-on-a-Chip (SoC).

[0107] Those skilled in the art will also appreciate that
the modules and circuitry discussed herein may refer to
a combination of hardware modules, software modules,
analog and digital circuits, and/or one or more processors
configured with software and/or firmware, e.g. stored in
memory, that, when executed by the one or more proc-
essors make the radio network node 110 and/or wireless
device 121 to be configured to and/or to perform the
above-described methods, respectively.

[0108] The term "network node" as used herein may
as such referto any type of radio network node (described
below) or any network node, which may communicate
with at least a radio network node. Examples of such
network nodes include any radio network node stated
above, a core network node (e.g. MSC, MME, etc.), Op-
erations & Maintenance (O&M), Operations Support Sys-
tems (OSS), Self Organizing Network (SON) node, po-
sitioning node (e.g. E-SMLC), MDT etc.

[0109] The term "radio network node" may refer to any
type of network node serving a wireless device, e.g. UE,
and/or that are connected to other network node(s) or
network element(s) or any radio node from which a wire-
less device receives signals. Examples of radio network
nodes are Node B, base station (BS), multi-standard ra-
dio (MSR) radio node suchas MSR BS, eNodeB, network
controller, radio network controller (RNC), base station
controller (BSC), relay, donor node controlling relay,
base transceiver station (BTS), access point (AP), trans-
mission points, transmission nodes, RRU, RRH, nodes
in distributed antenna system (DAS) etc.

[0110] The term "node" as used herein may be used
for the sake of simplicity, in order to denote a node which
may be a network node, a radio network node or a wire-
less device, as applicable.

[0111] Note that although terminology used herein
may be particularly associated with and/or exemplified
by certain cellular communication systems, wireless
communication networks etc., depending on terminology
used, such as wireless communication networks based
on 3GPP, this should not be seen as limiting the scope
of the embodiments herein to only such certain systems,
networks etc.

[0112] As used herein, the term "memory" may refer
to a hard disk, a magnetic storage medium, a portable
computer diskette or disc, flash memory, random access
memory (RAM) or the like. Furthermore, the memory may
be an internal register memory of a processor.

[0113] Also note that enumerating terminology such
as first network node, second network node, first wireless
device, second wireless device, etc., as such should be
considering non-limiting and the terminology as such
does notimply a certain hierarchical relation. Without any
explicit information in the contrary, naming by enumera-
tion should be considered merely a way of accomplishing
different names.
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[0114] As used herein, the expression "configured to"
may mean that a processing circuit is configured to, or
adapted to, by means of software or hardware configu-
ration, perform one or more of the actions described here-
in.

[0115] As used herein, the terms "number", "value"
may be any kind of digit, such as binary, real, imaginary
or rational number or the like. Moreover, "number", "val-
ue" may be one or more characters, such as a letter or
a string of letters. Also, "number", "value" may be repre-
sented by a bit string.

[0116] As used herein, the expression "in some em-
bodiments" has been used to indicate that the features
of the embodiment described may be combined with any
other embodiment disclosed herein.

[0117] As used herein, the expression "transmit" and
"send" are typically interchangeable. These expressions
may include transmission by broadcasting, uni-casting,
group-casting and the like. In this context, a transmission
by broadcasting may be received and decoded by any
authorized device within range. In case of uni-casting,
one specifically addressed device may receive and en-
code the transmission. In case of group-casting, e.g. mul-
ti-casting, a group of specifically addressed devices may
receive and decode the transmission.

[0118] When using the word "comprise" or "compris-
ing" it shall be interpreted as non-limiting, i.e. meaning
"consist at least of".

[0119] The embodiments herein are not limited to the
above described preferred embodiments. Various alter-
natives, modifications and equivalents may be used.
Therefore, the above embodiments should not be taken
as limiting the scope of the present disclosure, which is
defined by the appending claims.

Claims

1. A method, performed by a network node (130; 110;
111), for managing transmit power of a wireless de-
vice (120), the network node (130; 110; 111) being
comprised in a wireless communication network
(100) comprising cells (115, 116) for serving the wire-
less device (120), said cells forming at least one im-
balance region (117) in which the wireless device
(120) has the best quality in the downlink to a first
cell (115) of a first type and in the uplink to a second
cell (116) of a different, second type, wherein the
method comprises:

- identifying (301; 601) a situation associated
with a risk for undesired increase of transmit
power used by the wireless device (120) when
the wireless device (120) moves in the imbal-
ance region (117), and

- providing (302; 602), in response to the iden-
tified situation, power control that makes the
wireless device (120) increase transmit power
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slower than else would be the case, wherein said
power control is provided by decreasing a power
variation range associated with how much trans-
mit power control, "TPC", commands being sent
to the wireless device (120) over a certain time
period are able to increase transmit power of the
wireless device (120).

The method as claimed in claim 1, wherein the iden-
tified situation comprises that all cells of the second
type are removed from an active set list associated
with one or more cells that the wireless device (120)
is at least partly connected to.

The method as claimed in claim 1, wherein the iden-
tified situation comprises that the wireless device
(120) switches serving cell from the second cell (116)
to the first cell (115).

The method as claimed in claim 3, wherein the iden-
tification (301; 601) is further based on that a restric-
tion is associated with the uplink power control when
the wireless device (120) become served by the first
cell (115), which restriction comprises that one or
more uplink channels are solely controlled by the
first cell (115) as serving cell.

The method as claimed in any one of claims 3-4,
wherein the wireless device (120) when served by
the first cell (115) is at least partly connected to one
or more cells (116) of the second type.

The method as claimed in any one of claim 2-5,
wherein the provision (302; 602) in response to the
identified situation is made proactively before an ac-
tual removal of said all cells of the second type from
the active set list, or before an actual switch of serv-
ing cell from said second cell (116) to said first cell
(115).

The method as claimed in any one of claim 1-6,
wherein the identified situation comprises that the
wireless device (120) has a difference between a
measured value of best uplink quality to a cell (115)
of the first type and a predetermined value of target
uplink quality, which difference is larger than or equal
to a threshold value being greater than zero.

The method as claimed in claim 1, wherein the power
variation range is decreased by making the wireless
device (120) switch from a first to a second control
algorithm for the uplink power control, which second
control algorithm is associated with a decreased
power variation range compared to the first control
algorithm.

The method as claimed in claim 1, wherein the power
variation range is decreased by sending an odd in-

10

15

20

25

30

35

40

45

50

55

14

EP 3 228 131 B1

10.

1.

12.

13.

14.

26

teger number, "M", of TPC commands to the wireless
device (120), of which odd integer number M a
M-1

numberof 2  TPCcommands increases pow-
er by a predetermined value and a number of
M-1

2 TPC commands decreases power by the
predetermined value.

The method as claimed in claim 1, wherein the power
variation range is decreased by sending an integer
number, "N", of TPC commands to the wireless de-
vice (120), of which integer number N at least one
and up to a number of N-1 TPC commands are not
sent or are sent with insufficient power so they will
be discarded by the wireless device (120) and a re-
maining one or more TPC commands are sent with
sufficient power to enable them not to be discarded
by the wireless device (120).

The method as claimed in claim 10, wherein the pow-
er variation range is decreased in response to de-
tection that the wireless device (120) applies a dis-
card functionality of received TPC commands, which
discard functionality is based on whether a quality
criteria associated with the received TPC commands
is fulfilled or not.

A computer program (703) comprising instructions
that when executed by a processing circuit (704)
cause the network node (130; 110; 111) to perform
the method according to any one of claims 1-11.

A data carrier (801-803) comprising the computer
program (703) according to claim 12.

A network node (130; 110; 111) for managing trans-
mit power of a wireless device (120), wherein the
network node (130) is configured to be comprised in
a wireless communication network (100) comprising
cells (115, 116) for serving the wireless device (120),
said cells forming at least one imbalance region
(117) in which the wireless device (120) has the best
quality in the downlink to a first cell (115) of a first
type and in the uplink to a second cell (116) of a
different, second type, wherein the network node
(130; 110; 111) is configured to execute a method
in any one of claims 1 to 11.

Patentanspriiche

1.

Verfahren, das von einem Netzknoten (130; 110;
111) durchgefiihrt wird, zum Verwalten der Sende-
leistung einer drahtlosen Vorrichtung (120), wobei
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der Netzknoten (130; 110; 111) in einem drahtlosen
Kommunikationsnetz (100) enthalten ist, das Zellen
(115, 116) zum Bedienen der drahtlosen Vorrichtung
(120) umfasst, wobei die Zellen mindestens einen
Asymmetriebereich (117) bilden, in dem die draht-
lose Vorrichtung (120) die beste Qualitat im Down-
link zu einer ersten Zelle (115) eines ersten Typs
und im Uplink zu einer zweiten Zelle (116) eines an-
deren, zweiten Typs aufweist, wobei das Verfahren
umfasst:

- Identifizieren (301; 601) einer Situation, die mit
einem Risiko fiir eine unerwiinschte Erhéhung
von von der drahtlosen Vorrichtung (120) ver-
wendeter Sendeleistung verbunden ist, wenn
sich die drahtlose Vorrichtung (120) in dem
Asymmetriebereich (117) bewegt, und

- Bereitstellen (302; 602), als Reaktion auf die
identifizierte Situation, einer Leistungssteue-
rung, die dazu fihrt, dass die drahtlose Vorrich-
tung (120) die Sendeleistung langsamer erhéht,
als dies sonst der Fall ware, wobei die Leis-
tungssteuerung durch Verringern eines Leis-
tungsanderungsbereichs bereitgestelltwird, der
dem Ausmal zugeordnet ist, in dem Sendeleis-
tungssteuerungsbefehle, "TPC"-Befehle, die
Uber einen bestimmten Zeitraum an die draht-
lose Vorrichtung (120) gesendet werden, die
Sendeleistung der drahtlosen Vorrichtung (120)
erhéhen kdnnen.

Verfahren nach Anspruch 1, wobei die identifizierte
Situation umfasst, dass alle Zellen des zweiten Typs
aus einer Liste aktiver Satze entfernt werden, die
einer oder mehreren Zellen zugeordnet ist, mit de-
nen die drahtlose Vorrichtung (120) mindestens teil-
weise verbunden ist.

Verfahren nach Anspruch 1, wobei die identifizierte
Situation umfasst, dass die drahtlose Vorrichtung
(120) die bedienende Zelle von der zweiten Zelle
(116) zu der ersten Zelle (115) umschaltet.

Verfahren nach Anspruch 3, wobei die Identifizie-
rung (301; 601) ferner darauf basiert, dass der
Uplink-Leistungssteuerung eine Einschrankung zu-
geordnet ist, wenn die drahtlose Vorrichtung (120)
von der ersten Zelle (115) bedient wird, wobei die
Einschrankung umfasst, dass ein oder mehrere
Uplink-Kanéle ausschliellich von der ersten Zelle
(115) als bedienende Zelle gesteuert werden.

Verfahren nach einem der Anspriiche 3 bis 4, wobei
die drahtlose Vorrichtung (120), wenn sie von der
ersten Zelle (115) bedient wird, mindestens teilweise
mit einer oder mehreren Zellen (116) des zweiten
Typs verbunden ist.
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Verfahren nach einem der Anspriiche 2 bis 5, wobei
die Bereitstellung (302; 602) als Reaktion auf die
identifizierte Situation proaktiv vor einer tatsachli-
chen Entfernung aller Zellen des zweiten Typs aus
der Liste aktiver Satze oder vor einer tatsachlichen
Umschaltung der bedienenden Zelle von der zweiten
Zelle (116) zu der ersten Zelle (115) erfolgt.

Verfahren nach einem der Anspriiche 1 bis 6, wobei
die identifizierte Situation umfasst, dass die drahtlo-
se Vorrichtung (120) eine Differenz zwischen einem
gemessenen Wert der besten Uplink-Qualitat zu ei-
ner Zelle (115) des ersten Typs und einem vorgege-
benen Wert der Soll-Uplink-Qualitat aufweist, wobei
die Differenz gréRer oder gleich einem Schwellen-
wert ist, der groRer als null ist.

Verfahren nach Anspruch 1, wobei der Leistungsan-
derungsbereich verringert wird, indem die drahtlose
Vorrichtung (120) veranlasst wird, von einem ersten
auf einen zweiten Steueralgorithmus fiir die Uplink-
Leistungssteuerung umzuschalten, wobei der zwei-
te Steueralgorithmus einem verringerten Leistungs-
anderungsbereich im Vergleich zu dem ersten Steu-
eralgorithmus zugeordnet ist.

Verfahren nach Anspruch 1, wobei der Leistungsan-
derungsbereich verringert wird, indem eine ungera-
de Ganzzahl, "M", von TPC-Befehlen an die draht-
lose Vorrichtung (120) gesendet wird, wobei von die-
ser ungeraden Ganzzahl M eine Anzahl von

M-1

—

2

TPC-Befehlen die Leistung um einen vorgegebenen
Wert erhéht und eine Anzahl von

M-~1
2

TPC-Befehlen die Leistung um den vorgegebenen
Wert verringert.

Verfahren nach Anspruch 1, wobei der Leistungsan-
derungsbereich verringert wird, indem eine Ganz-
zahl, "N", von TPC-Befehlen an die drahtlose Vor-
richtung (120) gesendet wird, wobei von dieser
Ganzzahl N mindestens ein und bis zu einer Anzahl
von N-1 TPC-Befehlen nicht gesendet werden oder
mit unzureichender Leistung gesendet werden, so
dass sie von der drahtlosen Vorrichtung (120) ver-
worfen werden und ein verbleibender oder mehrere
TPC-Befehle mit einer Leistung gesendet werden,
die ausreicht, damit sie von der drahtlosen Vorrich-
tung (120) nicht verworfen werden.
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Verfahren nach Anspruch 10, wobei der Leistungs-
anderungsbereich als Reaktion auf eine Erkennung,
dass die drahtlose Vorrichtung (120) eine Verwer-
fungsfunktionalitdt empfangener TPC-Befehle an-
wendet, verringert wird, wobei die Verwerfungsfunk-
tionalitédt darauf basiert, ob ein den empfangenen
TPC-Befehlen zugeordnetes Qualitatskriterium er-
fullt ist oder nicht.

Computerprogrammprodukt (703), umfassend An-
weisungen, die bei Ausfiihrung durch eine Verarbei-
tungsschaltung (704) den Netzknoten (130; 110;
111)veranlassen, das Verfahren nach einem der An-
spriiche 1 bis 11 durchzuflhren.

Datentrager (801 bis 803), umfassend das Compu-
terprogramm (703) nach Anspruch 12.

Netzknoten (130; 110; 111) zum Verwalten der Sen-
deleistung einerdrahtlosen Vorrichtung (120), wobei
der Netzknoten (130) dazu konfiguriert ist, in einem
drahtlosen Kommunikationsnetz (100) enthalten zu
sein, das Zellen (115, 116) zum Bedienen der draht-
losen Vorrichtung (120) umfasst, wobei die Zellen
mindestens einen Asymmetriebereich (117) bilden,
in dem die drahtlose Vorrichtung (120) die beste
Qualitat im Downlink zu einer ersten Zelle (115) ei-
nes ersten Typs und im Uplink zu einer zweiten Zelle
(116) eines anderen, zweiten Typs aufweist, wobei
der Netzknoten (130; 110; 111) dazu konfiguriert ist,
ein Verfahren nach einem der Anspriiche 1 bis 11
auszuflihren.

Revendications

Procédé, mis en ceuvre par un nceud de réseau
(130 ;110 ;111), pour gérer une puissance de trans-
mission d’un dispositif sans fil (120), le nceud de ré-
seau (130 ; 110 ; 111) étant compris dans un réseau
de communication sansfil (100) comprenant des cel-
lules (115, 116) pour desservir le dispositif sans fil
(120), lesdites cellules formant au moins une région
de déséquilibre (117) dans laquelle le dispositif sans
fil (120) a la meilleure qualité dans la liaison descen-
dante vers une premiére cellule (115) d’un premier
type et dans la liaison montante vers une deuxieme
cellule (116) d’'un deuxieme type différent, dans le-
quel le procédé comprend :

- l'identification (301 ; 601) d’une situation asso-
ciée a un risque d’augmentation non souhaita-
ble de puissance de transmission utilisée par le
dispositif sans fil (120) lorsque le dispositif sans
fil (120) se déplace dans la région de déséqui-
libre (117), et

- la fourniture (302 ; 602), en réponse a la situa-
tion identifiée, d'une commande de puissance
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qui amene le dispositif sans fil (120) a augmen-
ter la puissance de transmission plus lentement
que ce qui serait sinon le cas, dans lequel ladite
commande de puissance est fournie en dimi-
nuant une plage de variation de puissance as-
sociée a un nombre d’instructions de comman-
de de puissance de transmission, « TPC »,
étant envoyées au dispositif sans fil (120) sur
une certaine période de temps qui est capable
d’augmenter la puissance de transmission du
dispositif sans fil (120).

Procédé selon la revendication 1, dans lequel la si-
tuation identifiée comprend le fait que toutes les cel-
lules du deuxieme type sont retirées d'une liste d’en-
sembles actifs associée a une ou plusieurs cellules
auxquelles le dispositif sans fil (120) est au moins
partiellement connecté.

Procédé selon la revendication 1, dans lequel la si-
tuation identifi€¢e comprend le fait que le dispositif
sans fil (120) commute la cellule de desserte de la
deuxieme cellule (116) a la premiere cellule (115).

Procédé selon la revendication 3, dans lequel I'iden-
tification (301 ; 601) est en outre basée sur le fait
qu’une restriction est associée a la commande de
puissance de liaison montante lorsque le dispositif
sansfil (120) devient desservi par la premiére cellule
(115), laquelle restriction comprend le fait qu'un ou
plusieurs canaux de liaison montante sont seule-
ment commandés par la premiere cellule (115) en
tant que cellule de desserte.

Procédé selon I'une quelconque des revendications
3 ou 4, dans lequel le dispositif sans fil (120) lorsqu'’il
est desservi par la premiéere cellule (115) est au
moins partiellement connecté a une ou plusieurs cel-
lules (116) du deuxieme type.

Procédé selon I'une quelconque parmila revendica-
tion 2 a 5, dans lequel la fourniture (302 ; 602) en
réponse a la situation identifiée est faite de fagon
proactive avant un retrait effectif de toutes lesdites
cellules du deuxiéme type de la liste d’ensembles
actifs, ou avant une commutation effective de cellule
de desserte de ladite deuxiéme cellule (116) vers
ladite premiere cellule (115).

Procédé selon I'une quelconque parmila revendica-
tion 1 a 6, dans lequel la situation identifiée com-
prend le fait que le dispositif sans fil (120) présente
une différence entre une valeur mesurée de meilleu-
re qualité de liaison montante vers une cellule (115)
du premier type et une valeur prédéterminée de qua-
lité de liaison montante cible, laquelle différence est
supérieure ou égale a une valeur seuil étant supé-
rieure a zéro.
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Procédé selon la revendication 1, dans lequel la pla-
ge de variation de puissance est diminuée en ame-
nant le dispositif sans fil (120) a commuter d’un pre-
mier a un deuxieme algorithme de commande pour
la commande de puissance de liaison montante, le-
quel deuxiéme algorithme de commande estassocié
a une plage de variation de puissance diminuée par
comparaison avec le premier algorithme de com-
mande.

Procédé selon la revendication 1, dans lequel la pla-
ge de variation de puissance est diminuée en en-
voyantun nombre entierimpair, « M », d’instructions
TPC audispositif sans fil (120), nombre entier impair
M duquel un nombre de

M—-1

2

instructions TPC augmente la puissance d'une va-
leur prédéterminée et un nombre de

M-1

2

instructions TPC diminue la puissance de la valeur
prédéterminée.

Procédé selon la revendication 1, dans lequel la pla-
ge de variation de puissance est diminuée en en-
voyant un nombre entier, « N », d’instructions TPC
au dispositif sans fil (120), nombre entier N duquel
au moins une et jusqu’a un nombre de N-1 instruc-
tions TPC ne sont pas envoyées ou sont envoyées
avec une puissance insuffisante de sorte qu’elles
seront mises a I'écart par le dispositif sans fil (120)
et une ou plusieurs instructions TPC restantes sont
envoyées avec une puissance suffisante pour leur
permettre de ne pas étre mises a I'écart par le dis-
positif sans fil (120).

Procédé selon la revendication 10, dans lequel la
plage de variation de puissance est diminuée en ré-
ponse a la détection que le dispositif sans fil (120)
applique une fonctionnalité de mise a I'écart des ins-
tructions TPC regues, laquelle fonctionnalité de mise
al'écart est basée sur le fait qu’un critére de qualité
associé aux instructions TPC regues est rempli ou
non.

Programme informatique (703) comprenant des ins-
tructions qui lorsqu’elles sont exécutées par un cir-
cuit de traitement (704) amenent le nceud de réseau
(130 ;110 ; 111) a mettre en ceuvre le procédé selon
'une quelconque des revendications 1 a 11.
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13.

14.

32

Porteuse de données (801-803) comprenant le pro-
gramme informatique (703) selon la revendication
12.

Noeud de réseau (130 ; 110 ; 111) pour la gestion
d’une puissance de transmission d’un dispositif sans
fil (120), dans lequel le noeud de réseau (130) est
configuré pour étre compris dans un réseau de com-
munication sans fil (100) comprenant des cellules
(115, 116) pour desservir le dispositif sans fil (120),
lesdites cellules formant au moins une région de dé-
séquilibre (117) dans laquelle le dispositif sans fil
(120) a la meilleure qualité dans la liaison descen-
dante vers une premiere cellule (115) d’un premier
type et dans la liaison montante vers une deuxieme
cellule (116) d’un deuxiéme type différent, dans le-
quel le nceud de réseau (130 ; 110 ; 111) est confi-
guré pour exécuter un procédé selon I'une quelcon-
que des revendications 1 a 11.
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