f0001] WIRELESS COMMUNICATION METHOD AND APPARATUS
FOR PROVIDING HIGH SPEED DOWNLINK PACKET
ACCESS SERVICES

[0002] FIELD OF THE INVENTION

60031 The present invention generally relates to a wireless muld-cell
communication sysiem, More particularly, the present invention relates to comrolling
the transmission power used by base stations when providing high speed dovmbnk
packet access (FISDPA) services.

[0004) BACKGROUND
F0005] The third generation parmership project (3GPP) wideband code
division multiple access {W-CDMA)} system is oufiined in the operational scemarios
for universal mobile telecommunicarions systern (UMTS) releases R99/R4 and RS,
Rﬁllease 5 of the UMTE frequency division duplex (FDD) and fime division duplex
(TDD} modes have incorporated a feature celled high speed downlink packet access
{HSDPA) for improving throughput, latency and speciral efficiency in the downlink
(DL). The principle of HSDPA is to schedule packet wansmissions on the air interface
1o Gifferent mobiles s & Tonction of thelr Instantaneous experienced radic and service
conditions in 2 dynamic manner (1. €. , fast, every 2 ms in FDD or every 10 ms in
widsband TDD, for example); The key fimetionalities of HSDPA in both FDD and
TDD modes are (i) fast re- transmissions (Hybrid ARQ) of DL packets received in
error over the air inferface (Uu), (i) fast uplink (UL) noification of DL packets
received in error (Acknowledgements/Negative Acknowledgements), (ii) fasi channel
feedback in the UL D'ﬁ the DL chanpel state of a wircless wansmitreceive unit
{WTRU), and (iv) fat-pipe scheduling for efficientiy servicing many users in the DL,
. This fimeticnality, 1. e., the fast, dynamic HSDPA packet scheduler, is located n the
base station (L e., the Node B) and operates in 2 rather autonomons manner from the

radio network controller (RNC).



[0008] The RNC in a UMTS network has responsibility for network control
and radio resburce management (RRM). The RNC performs tasks such ag, for
example, user admission control and interference management using dynarmic
channe] allocation (DCA) algovithms, and 1s thus key to ensuring reliable systam
operation and maximizing system efficiency. One measure of high efficiency is
~when the users are served or when the overall throughput is achieved.
{060T] In an FDD system, the RNC allocates & certain number of spreading
codes for the usage of HSDPA date channels (HS-DSCHs) to each cell
Furtbermore, in the FDD system, the HS-DSCH is fransmitied over an M8
transmission fiming interval (TTI) length of 3 consecutive timeslots (3*0.66ms =
2ms), The RNC communicates with the base station, noting that the spreading
codes can be used for HSDPA by means of Tub/lur signaling, and subseguently
passes control on when to send DL packets in these codes to the base station.
The RNC also notifies the WIRU by means of RRC signaling regarding which
physical channels to listen for the HSDPA control channels, ie., high speed
shared control channels (HS-SCCHs), which in turn are used by the base station
to dynamically notify WIRUs of the arrival of scheduled DL packets an its HS-
DSCH. Also, the same information is sent from the RNC %o base station, such
that the base station is informed regarding which HS-SCCH channel a WTRU is
to be alerted when HEDPA data is to be sent to the WTRU. Furthermore, the
base station acts on an independent basis to determine, based on its own HSDPA
scheduler, when to transmit HSDPA data to a particular WTRU.
[0008] In a2 TDD gystem, the RNC allocates a eertain number of timeslots
{T8s) for the usage of HSDPA data channels (HS-DSCHs) to each coll. The RNG
communicates with the base station, noting that the T'Ss and spreading codes can
be used for HSDPA by means of Tub/lwr signaling, and subsequently passes
control on when to send DL packets in these TSs and codes to the base station.
The RNC also notifies the WIRU by means of RRC signaling regarding which
. physical channels to listen for the HSDPA control channels, (i.e., bigh speed
shared control channels (H5-SCCHs)), which in turn are used by the base station
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to dynamically notify WIRUs of the arrival of scheduled DL packets on its HS-

DSCH. Also, the same information is sent from the RNC to base station, such

that the base station is informed regarding which HS-SCCH channel 2 WTRU is

to be alerted when HSDPA dats is to be sent to the WTRT, Furthermore, the

base station acts on an independent basis to determine, based on its own HEDPA
scheduler, when to transmit HSDPA data to a particular WITRU.

{0009 In any CDMA system, efficient management of the resource “power”

is key o keeping interference low and to maximizing the system capacity, (Le.,

the number of simultanseously supported users and overall data throughput for

all cells in an areal.

(00163 For interference management, both FDD and TDD employ fest

closed-loop (CL) power-control (PC) in the DL for the dedicated channels.

Furthermore for the most common case of FDD and THD conventional Release
99, 4 and 5 (R99, R4 and R5) dedicated channels (DCHs), CL PC operates within
RNC controlled power limits, Thus, a dynamic range is pre-established at DO
setup and eventually adjusted during the life-time of the DCH by the RNC. The
Node B is signaled the PC dynamic range by the RNC in the form of a maximum.
Tz power not to be exceeded and & minimum Tx power to be maintained because
the RNC must make complex decisions to enhance the system performance. For
example, 2 WI'RU, requiring too much power, and thus frequently atteining the
upper limit of the allowed dynamic range, creates over-proportional interference
levels to other users in the system. The RNC may want to drop or to handover
this WIRL's connection. Therefore, tight RNG control of power Iimits while still
allowing autonomous base station operation within the established power limits
is 2 key feature in 2 COMA system operating with power-control.

f0011) For common channels of both TDD) and FDD systems, tight control
over the possible power settings is essential to ensuring that adequate coverage
and service is available,

00121 In RS, much more autonomy is given to the base station as
compared to R89 and R4. In particular, the HS-DSCH is scheduled and sent
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solely under Node B responsibility. The RN stili retains semi-static sontrol by
signaling both the WT'RU and the base station with spreading codes and TSs,
which are to be used for the HSDPA service, and ensuring that contrel channels
(HS-SCCH) and high speed shared information channels (HS-SICH) are used.
Once this framework has been laid out, control is completely passed on to the
base station, which schedules DL packet travsmissions on its own.

[0018] In ¥DD applications, the RNC allocetes in a semi-static manner a
masiwnm amount of DL power, ag a fraction of the total available base station
Tx DL power, for the HEDPA service not to be sxceeded in order to maintain the
relatively high-level of interference created by the HSDPA channels within
reasonable limits, This is implemented by signaling over the RNC / base station
interfaces (Tub) when configuring DL channels in the base station. Otherwise, an
HSDPA WTRU at a cell border could eventualiy be served by the Node B at a
high HSDPA data rate and create such a high level of interference that any .
service in the neighboring cells would be heavily impacted, even adversely, and
resuit in an wnacceptable deg'radation of overall system capacity or service to
non-HSDPA (R99 and R4) WTRUs. The RNC set maximum HSDPA power
fraction per cell in turn indivectly determines the maximum data rate with which
any given WIRU can be serviced. Ancther reason for the existence of such &
cantrol mechanis:[ﬁ is that'a certain amount of Node B DL Tx power needs to be
reserved for non-HSDPA channels, such as pilot channels, cormmon control
channels or non-HSDPA DCHs. ‘
[0014} A method and system for using an RINC contral mechanism to
establish a maximum HSDPA power level for each cell to provide HSDPA
services does not exist for TDD. The enly way to mitigate this at all is to dedicate
certain timeslots to HS-DSCH and others timeslots to the other existing services
{dedicated, shared, ete.). However, this does not allow the system to optimize the
resource/power use of the WIRU by minimizing the timeslots &8 WI'RU needs for
handling the HS-DSCH channel along with the supporting channels (HS-SCCH
or associated dedicated channels), since these channels cannst exist in common
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timestots. This lack of RNC control is a clear drawback for reliable RS TDD
system operation and multi-cellular deployment of HSDPA enabled TDE systems
in coexistence with R99/R4 non-HSDPA WTRUs and even potentially within the
HSDPA WTRU itself when it needs to efficiently use the HS-DSCH along with
dedicated and other controi channels.

[00153 The maximum allowed Node B Tx power is configurable at cell setup
by the RNC, but it does not discriminate between a base station’s timeslots and
applies to all of them. Furthermore, it does not differentiate between
non-HSDPA and HSDPA channels.

[0016] It is desirable to have a signaling mechanism between the RNC and
a plurality of base stations to provide HSDPA services without experiencing the

disadvantages of known arrangements,

[0017] SUMMARY

[0018] A method and wireless multi-cell communication system for
providing high speed downlink packet access (HSDPA) services. The system
includes a radio network confroller {RNC) in communication with a plurality of
base stations, The RNC sends a control signal to at least one base station having
a plurality of timeslots, e,g_in a time division duplex (TDD) systein and/or
frames including transmission timing intervals (TTIs), e.g., in a frequency
division duplex (FDD) system assigned thereto for the establishment of HSDPA
channels. The control signal indicates a maximum allowed HSDPA transmit
power for each of the timeslots and/or TTIs. The base station sends a feedback
signal to the RNC indicating the results of measurements of the power of the

transmitted HSDPA timeslots and/or TTIs during a predetermined time period.
[0018a]  According to the first aspect of the invention, there is provided a

Node B comprising: circuitry configured to receive a first Iub sipnal from a
radio network controller (RNC) indicating a maximum transmit power level
for all channel codes transmitted by the Node B; wherein the circuitry is
further configured to receive a second Tub signal from the RNC indicating a
maximum transmit power level for high speed downlink shared channel
{HS-DSCH) and high speed shared control channel (HS-SCCH) codes of the
Node B; wherein the circuitry is further configured to transmit at least the
HS-DSCH and HS-SCCH codes at a power level that does not exceed the
maximum transmit power level for HS-DSCH and HS-SCCH codes of the
Node B; and wherein the circuitry is further configured to transmit an Iub

signal to the RNC indicating a power associated with the HS-DSCH.
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[0018b}  According to the second aspect of the invention, there is
provided a radio network controller (RNC) comprising: circuttry configured
to transmit a first lub signal to a Node B indicating a maximum transmit
power level for all channel codes transmitted by the Node B; wherein the
circuitry is further configured to transmit a second Iub signal to the Node B
indicating & maximum transmit power level for high speed downlink shared
channel (HS-DSCH) and high speed shared control channel (HS-SCCH)
codes of the Node B; and the circuiiry is further configured to receive an Iub
signal from the Node B indicating a power associated with the HS-DSCH.
[0018c] According to the third aspect of the invention, there is provided a
method, performed by a Node B, of providing high speed downlink packet
access {(HSDPA) services, the method comprising: receiving a first Tub signal
from a radio network controller (RNC) indicating a maximum transmit
power level for all channel codes transmitted by the Node B; receiving a
second Iub signal from the RNC indicating a maximum transmit power level
for high speed downlink shared channel (HS-DSCH} and high speed shared
control channel (HS-SCCH) codes of the Node B; transmitting at least the
HS-DSCH and HS-SCCH codes at a power level that does not exceed the
maximum fransmit power level for HS-DSCH and HS-SCCH codes of the
Node B; and transmitting an fub signal to the RNC indicating a power
associated with the HS-DSCH.

[0018d]  According to the fourth aspect of the invention, there 1s provided
a method, performed by a radio network controlier (RNC), of providing high
speed downlink packet access (HSDFA) services, the method comprising:
transmitting a first lub signal to a Node B indicating 2 maximum transmit
power level for all channel codes transmitted by the Node B; transmitting a
second Tub signal to the Node B indicating a maximum transmit power level
for high speed downlink shared chan.nel {(HS-DSCH) and high speed shared
control channel (HS-SCCH) codes of the Node B; and receiving an Tub
signal by the RNC from the Node B indicating a power associated with the
HS-DSCH.
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[0019] BRIEF DESCRIPTION OF THE DRAWING(S)

{6020} A more detailed understanding of the invention may be had from the
following description of preferred embodiments, given by way of example and to
be understood in conjunction with the accompanying drawings wherein:

0621} Figure 1 shows a wireless multi-cell communication system for
providing HSDPA services in accordance with the present invention;

[0022] Figure 24 illustrates downlink transmission power allocation in
cells based on time slobe transmitted by a TDD system in accordance with cne
embodiment of the present invention;

16022) Figure 2B illustrates downlink transmission power allocation in
cells based on HS transmission Hming intervals transmitted by an FDD system
in accordancs with one embodiment of the present invention; and

10024 Figure 3 is a flow chart including method steps used by the system
of Figure 1 t¢ provide HSDPA services.

[0025] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
i0026] The present invention will be described with reference to the
drawing figures wherein Hke numerals represents like elements.

10027] Although the present invention has been described in conjunciion
with TDD and FDD {ype wireloss sorumunication systems, it is imporiant to note
that the present invention msay be implermented in any type of wiveless
cominunication system including TD-SCDMA and CDMA. 2000.

10028] The communications Hnk is typically established using a wireless
transmitireceive unit (WTRU). A WTRU includes but is not limited fo a user
equipment, mobile station, fixed or mobile subscriber unit, pager, or any other
type of device capable of upera’siﬁg in & wireless environment. These exemplary
types of wireless environments include, but are not limited te, wireless local area
networks and public land mobile networks, The WTRUs described herein are
capable of operating in a time slotted mode or a frequency divided mode such as
TDD and FDD respectively. A ®hase station” includes but is not limited fo a
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Node B, site controller, access point or other interfacing device in a wireless
environment.

[6029] Figure 1 shows a wireless multi-cell communication system 100
which provides HSDPA services in accordance with the present invention. The
system 100 includes & vadio network eontroller (RNC) 105 and a plurality ofbase
stations 110, 115, 120, operating in respective cells 125, 180 and 135. The RN
105 sends a control signal 1404, 1408, 140C, to at least one of the base stabions
110, 115, 120, the at least one base station having a plurality of timeslots
assigned thereto for the establishment of HSDPA channels, and the control
signal 1404, 140B, 140C, indicating a2 maximum allowed HSDPA transmit power
for each of the timeslots. The at least one base station 110, 115, 120, sends 2
feedback signal 1454, 145B, 145G, to the RNC 105, the feedback signal 1454,
1461, 14BC, indicating the results of measurements of the power of the
transmitted HEDPA timeslots during a predetermined time period. The systerm
100 may be a TDD system which uses an existing Iub interface whereby some or
all of the cells / sectors in a deployment avea of the system 100 offer the
possibility of HEDPA servics.

[0030; Inthe system 100, the RNC 105 communicates with individual base
stations 110, 116, 120, and on a per timeslot basis control information on the
maximum ellowed HSDPA TS transmit (Tx) power not to be exceaded for a hase
station’s 110, 115, 120, individual H8-DBCH timeslots, The maximum sllowed
HSDPA TS Tx power may be set to different values for different HSDPA TSz of a
particular cell. Also, if the same TS is enabled for HSDPA service in different
cells, different maximum allowed HSDPA TS Tx power levels are configurable for
the respective cells. For example, the cell 125 may not be allowed to exceed 5
dBm in TSy, for its HSDPA service, whereas the cell 180 may not exceed 26 dBm
for its HISDPA service in this same TSy,

[0031] Figare ZA illustrates an exemplary HSDPA TS configuration 200
whereby various HSDPA power settings used by the RNC 105 for esch of 2
plurality of timeslots 205, (consisting of fimeslots TSm, TSme1, TSmez, TSmas,
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T8nes, TSmes), for each of a. plurality of cells 125, 130, 185, The maximum
possible radio frequency (RF) base station power level for each cell and respective
timeslot is depicted by dotted lines 2104, 2108 and 210C, respectively.

{0032) Figure 24 illustrates three differsnt allocation scenarios 220, 230,
940 for TDD timeslots that can occur. The set of timeslots per frame allocated to
HSDFPA service in a TDD may be diffarent from cell to cell.

H0088) For scenario 220, multipie cells provide HSDIPA service in the same
T8 whereby maximum power settings are established to guarantee sufficient
coverage for each TS, Scenario 220 maximizes system-wide HSDPA throughput.
{0034 For seenario 230, the TS are vsed by multiple cells for non-HS
channels to, for example, guarantee sufficient coverage for the common channpels,

Seenario 280 ensures simultaneons support of non-HEDPA channels in the same
TS.

[6035] For the scenario 246, cell 1 is for providing HEDPA service and cell
2 usex R8Y channels in the same TS, The maximum power setting is established

- to protect R99 channels and puarantee sufficient coverage for the TS in cell 1.

Scenario 240 ensures simultaneous support of non-HSDPA channels in the same
T8 in neighboring cells.

f0086] The control information from the RNC 105 with these maximum
allowed HSDPA T8 Tx power settings to the cells 125, 130, 135, can be
comrnunicated at setup of the HSDPA rescurce pool in the particular base station
110, 115, 120, along with the information of which TSs and spreading codes are
available to the base station for use with 2 HSDPA resowres peol setup sent from
the RNC 105 to the base statioma. It shall also be possibie to adinst the value of
the maximum allowed HSDPA TS Tx power setting dusing the lifeltime of the
HEDPA resource pool of a given base station.

[0037] The individual base atation 110, 115, 120, can communicate to the
RNC 105 feedback information 1454, 1458, 145C, advantagecuslty realized, but
not exclusively restricted to, in the form of measurements such as the effectively
transmitted HSDPA T8 Tx power observed during a glven time period, (for
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example: 1 1ms or lomger). This provides feedback to the radic resource
management (RRM) algorithms residing in the RNC 1085 sbout the efficiency of
these HSDPA power allocations and assists in the decision making process.
[0038} One or more BRM algorithms, such as slow/fast-DCA, congestion/
link control or sthers, residing in the RNC 105 take advantage of their knowledge
of used Tx power/ interference levels, (originating from HSDPA and non-HEDPA
channels), ohsarved by WIRUs (not showsn) and base stations 110, 115, 120, in
the system 100 to meximize system throughput or user capacity for HSDPA
servies or non-HSDPA service in the presence of HSDPA in one or more cells 1265,
130, 135,
[6039] The maximum allowed HSDPA TS Tx power should ideally
correspond to the mavimum sllowed sum of individusl code powers of all
spreading codes in the same TS allowed to be used on s cell ES-DSCH
Equivalent forms of signaling this may exist, but will =till be functionally the
sarne in principle.
[004G] The feedback information 1454, 1488, 148C, sent from the base
stations 110, 115, 120, to the BRNC 105 should ideally correspond to
. measurements on the effectively transmitted power on the sum of individual code
powers of &l spreading codes in the same TS, averaged over a certain reporting
period. Other functicnaﬂ'y equivalent measurements or feedback may also exist.,
[6041] In an FDD systern, the allowed power for HSDPA servies in the DL
is settable by the RNC on a per cell basis only. There is no difference in “Hme
domain.”" Thus, for a given FDD cell, the very same power seitting applies for all
TTIs used to execute the HSDPA service.
[0042] Figure 2B illustrates an exemplary FDD HSDPA system
configuration 270 whereby various HSDPA power settings used by the RNC 106
for each of & plurality of frames (e.g., each 10 ms long) inchude five TTs (TFL -
TT1s), for each of & plurality of cells 125, 130, 135, each of the TTIs being 2 ms
long. The maximum possible radio frequency (RF) base station power lovel for



cach cell and respective T is depicted by dotted lines 2804, 2808 and 280C,

respectively, '

. fop4ay - In accordance with one embodiment, different FDD T7%s in & cell

are allocated different max T power settings. Furthermore, different sefs of
FDD HS-TTs in a cell are allocated different max Tx power settings. For

example, all of the 5 HS TTT's in frame n share a common mavimum power

setting, but the § HS-TTIs in the next following frame n+l are sssigned a

different maximum power setbing.

{004.4] The RNC iz able to totally shut off ene or more HS 7Tz in 2 cell.

For example, & cell may be configured not to transmit HSDPA in frame n, frame

n+4, frame n+8, efe., bub may be allowed o franamit in the other frames to

maintain interference management and coverage extension,

j0045) Figure 3 is a flow chart of & process 300 including method steps used
by the system 100 to provide HSDPA services. In step 805, the RNC 105 sends &
control signel 1404, 3408, 140C, 1o at Isast one of the base stations 110, 115,
120, the at least one base station being associated with a plurality of timeslots
and the control signal 1404, 1408, 140C, indicating a maximum allowed HSDPA
transmit power for each of the timeslots. In step 810, the at least one hase
station 110, 115, 120, sends & feedback signal 1454, 1458, 145C to the RNC 105
indicating the results of measurements of the power of the transmitted HSDPA
timeslots during a predetermined time period.

[0046] The foregoing is a description of an exemplary embodiment of a
signaling systers between the RNC 108 and base stations 110, 115, 120, using
the principles of the invention. While this invention has been particularly shown
and described with reference to preferred embodiments, it will be understood by
those skilled in the art that various changes in form end details may be made
therein without departing from the scope of the invention as described above,

# ] En
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CLAIMS

1. A Node B comprising:

circuitry configured to receive a first Iub signal from a radio network
controller (RNC) indicating a maximum transmit power level for all channel codes
transmitted by the Node B; wherein the circuitry is further configured to receive a
second Iub signal from the RNC indicating a maximum transmit power level for
high speed downlink shared channel (HS-DSCH) and high speed shared control
channel (HS-SCCH) codes of the Node B; wherein the circuitry is further configured
to transmit at least the HS-DSCH and HS-SCCH codes at a power level that does
not exceed the maximum transmit power level for HS-DSCH and HS-SCCH codes of
the Node B; and wherein the circuitry is further configured to transmit an Tub

signal to the RNC indicating a power associated with the HS-DSCH.

2. The Node B of claim 1 wherein the circuitry is further configured to

schedule HS-DSCH transmissions to wireless transmit/receive units (W' TRUs).

3. The Node B of claim 1 wherein the circuitry is further configured to
transmit an Iub signal to the RNC indicating a transmit power associated with

wireless transmit/receive units (WTRUs) of the Node B.
4. The Node B of claim 1 wherein the circuitry is further configured to
receive an Iub signal from the RNC indicating a number of codes for HS-DSCH

transmaission.

5. The Node B of claim 1 wherein the second Iub signal is associated with

a channel configuration.

6. A radio network controller (RNC) comprising:
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circuitry configured to transmit a first Iub signal to a Node B indicating a
maximum transmit power level for all channel codes transmitted by the Node B;
wherein the circuitry is further configured to transmit a second Iub signal to the
Node B indicating a maximum transmit power level for high speed downlink shared
channel (HS-DSCH) and high speed shared control channel (HS-SCCH) codes of the
Node B; and the circuitry is further configured to receive an Iub signal from the

Node B indicating a power associated with the HS-DSCH.

7. The RNC of claim 6 wherein the circuitry is further configured to
receive an Iub signal from the Node B indicating a transmit power associated with

wireless transmit/receive units (WTRUs) of the Node B.

8. The RNC of claim 6 wherein the circuitry is further configured to
transmit an Iub signal to the Node B indicating a number of codes for HS.DSCH

transmission,

9. The RNC of claim 6 wherein the second Iub signal is associated with a

channel configuration.

10. A method, performed by a Node B, of providing high speed downlink
packet access (HSDPA) services, the method comprising:

receiving a first Tub signal from a radio network controller (RNC) indicating a
maximum transmit power level for all channel codes transmitted by the Node B;

recelving a second lub signal from the RNC indicating a maximum transmit
power level for high speed downlink shared channel (HS-DSCH) and high speed
shared control channel (HS-SCCH) codes of the Node B;

transmitting at least the HS-DSCH and HS-SCCH codes at a power level

that does not exceed the maximum transmit power level for HS-DSCH and HS-
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SCCH codes of the Node B; and
transmitting an Tub signal to the RNC indicating a power associated with the
HS-DSCH,

11.  The method of claim 10 further comprising:

scheduling HS-DSCH transmissiong to wireless transmit/receive units

(WTRUs).

12.  The method of claim 10 further comprising:
transmitting an Iub signal to the RNC indicating a transmit power associated

with wireless transmit/receive units (WTRUs) of the Node B.

13.  The method of claim 10 further comprising:
receiving an lub signal from the RNC indicating a number of codes for HS-

DSCH transmission.

14.  The method of claim 10 wherein the second Iub signal is associated

with a channel configuration.

15. A method, performed by a radio network controller (RNC), of providing
high speed downlink packet access (HISDPA) services, the method comprising:

transmitting a first Iub signal to a Node B indicating a maximum transmit
power level for all channel codes transmitted by the Node B;

transmitting a second Iub signal to the Node B indicating a maximum
transmit power level for high speed' downlink shared channel (HS-DSCH) and high
speed shared control channel (HS-SCCH) codes of the Node B; and

receiving an lub signal by the RNC from the Node B indicating a power
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associated with the HS-DSCH.

16.  The method of claim 15 further comprising:
receiving an [ub signal by the RNC from the Node B indicating a transmit

power associated with wireless transmit/receive units (WTRUs) of the Node B.

17.  The method of claim 15 further comprising:
transmitting an Iub signal to the Node-B indicating a number of codes for

HS-DSCH transmission.

18.  The method of claim 15 wherein the second Iub signal is associated

with a channel configuration.



WIRELESS COMMUNICATION METHOD AND APPARATUS FOR
PROVIDING HIGH SPEED DOWNLINK PACKET ACCESS SERVICES

Abstract

A method and wireless multi-cell communication systermn for providing high speed
downlink packet access (HSGPA)‘ services (FIG. 1). The systern includes a radio
nerwork controller (RNC) (103) in communication with a plurality of base stations
(110, 115 and 120). The RNC sends a conirol signai (1404, 140B,ané 140C) 1o at
least one base station having a phurality of timeslots, e.g., in & time division duplex
(TDD) system and/or frames including transmission timing intervals (TTIs), e.g. ina
freguency division duplex (FDD) system assigned thereto for the establishment of
HSDPA chamnels. The control signal indicates 2 masximum allowed HEDPA ransmit
power for each of the tﬁneslots and/or TTls. The base station (110, 115 and 120)
sends a feedback signal (145A, 1458 and 145C) to the RNC indicating the results of
measuremenis of the powsr of the transmitted HSDPA timesiots and/or TTls during &

predetermined time period.

Fig. 1
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