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Method and system of wireless communications

TECHNICAL FIELD OF THE INVENTION

The present invention relates to wireless communications.
More especially it relates to wireless high speed packet
data communications. Particularly it relates to transmis-
sion power control of high-speed packet data communica-

tions.
BACKGROUND AND DESCRIPTION OF RELATED ART

Transmission power control of dedicated and shared chan-
nels, such as DPDCH (Dedicated Physical Data Channel) and
DPCCH (Dedicated Physical Control Channel) in UMTS (Univer-

sal Mobile Telecommunications System), is previously known.

Figure 1 shows schematically selected elements of a UMTS
communications system according to prior art. Protocol
Data Units, PDUs, are communicated downlink, DL, to user
equipment <«UE» and uplink from the user equipment <«UE».
Information disassembled/reassembled into appropriately
sized protocol data units «PDU» are transferred to a pre-
sumed receiver. The communications path involves a radio
base station, RBS, «BS1l/Node B 1» and a radio network con-
troller «RNC», the radio base station «BS1/Node B 1» is
connected to the RNC over an Iub interface and to the UE
over a radio interface. Also depicted is a second fadio
base station «BS2/Node B 2» not participating in the par-
ticular information transfer at the time instant depicted
in the figure. Node B is a logical node responsible for
radio transmission/reception in one or more cells to/from a
User Equipment. - A base station, BS, or radio base station

is a physical entity representing Node B.
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Figure 2 displays schematically selected elements involved
in soft handover diversity in a UMTS communications system
according to prior art. In uplink direction, PDUs, trans-
mitted from UE are received over different radio links, il-
lustrated by two radio base stations «BS 1/Node B 1»
«BS 2/Node B 2» receiving transmitted protocol data units
«PDU» over the radio interface. The protocol data units
are forwarded to radio network controller «RNC». RNC com-
bines received PDUs according to selection diversity com-
bining. In downlink direction protocol data units are
transferred to UE over the radio network controller «RNC»
and the two radio base stations «BS 1/Node B 1»
«BS 2/Node B 2». Identical PDUs transmitted over the radio
interface from the radio base stations «BS 1/Node B 1»

«BS 2/Node B 2» are combined in the receiver of UE.

Figure 3 shows a layered protocol structure, a protocol
stack for HS-DSCH. The L2 MAC layer is divided into two
sub-layers, an L2 MAC sub-layer and a MAC-hs sub-layer.

The MAC-hs plus the MAC layer could be regarded as one sin-

gle MAC layer extended to also include hybrid ARQ (Auto-
matic Repeat Request), HARQ, functionality, allowing com-
bining of successively received (re-)transmissions. How-
ever, for reasons of explanation they are preferably re-
garded as separate sub-layers. Further, on the network
side, considering them as separate protocol sub-layers
physically better corresponds to the physical entities
where they reside. As 1illustrated in figure 3 on the
UTRAN-side (or network side) L2 MAC sub-layer is preferably
located in RNC, whereas L2 MAC-hs sub-layer is located in
Node B. As the hybrid ARQ protocol combines successively
received retransmissions it 1s a great advantage to have
this protocol close to the physical layer and, particu-
larly, in Node B. RLC/MAC control blocks are used to
transport RLC/MAC control messages. In an RLC/MAC control
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block, all transported segments are of the same RLC/MAC
control message. RLC/MAC control blocks are sent at a
higher priority than RLC data blocks. RLC/MAC control

blocks are sent on ADCH (Associated Dedicated Channel).

3™ Generation Partnership Project (3GPP): Technical Speci-
fication Group Radio Access Network, Physical Layer Proce-
dures, 3G TS 25.301 v3.6.0, France, September 2000, speci-
fies in chapter 5 Radio Interface Protocol Architecture of

a UMTS system. There are three protocol layers:
- physical layer, layer 1 or L1,
- data link layer, layer 2 or L2, and

— network layer, layer 3 or L3.
Layer 2, L2, and layer 3, L3 are divided into Control and

User Planes. Layer 2 consists of two sub-layers, RLC and

4MAC, for the Control Plane and four sub-layers, BMC, PDCP,

RLC and MAC, for the User Plane. The acronyms BMC, PDCP,
RLC and MAC denote Broadcast/Multicast Control, Packet Data
Convergence Protocol, Radio Link Control and Medium Access

Control respectively.

3™ Generation Partnership Project (3GPP): Technical Speci-
fication Group Radio Access Network, Spreading and modula-
tion (FDD) (Release 6), 3GPP TS 25.213 v6.0.0, France, De-
cember 2003, describes spreading and modulation for UTRA
(Universal Terrestrial Radio Access) Physical Layer FDD
(Frequency Division Duplex) mode. Section 4.2 of the Tech-
nical Specification describes uplink spreading iof, e.g.,
DPCCH, DPDCHs and HS-DPCCH (High Speed Dedicated Physical
Control Channel). HS-DPCCH is a control channel (in uplink
direction) for HSDPA (High Speed Downlink Packet Access)

carrying feedback information. After channelization, the
real-valued spread signals are weighted by gain factors, £

for DPCCH, fi for all DPDCHs and s for HS-DPCCH (if one is
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active). The fA. and p1 values are signaled by higher layers
or calculated. At every instant in time, at least one of
the values f:. and f; has the amplitude 1.0. The A and S
values are quantized into 4-bit words corresponding to the

nominator of a rational number with 15 in the denominator.

3*@ Generation Partnership Project (3GPP) : Technical Speci-
fication Group Radio Access Network, Physical layer proce-
dures (FDD), (Release 6), 3GPP TS 25.214 v6.3.0, France,
September 2004, specifies and establishes the characteris-
tics of the physicals layer procedures in the FDD mode of
UTRA. Paragraph 5.1.2.5A defines setting of uplink
DPCCH/HS-DPCCH power difference. When an HS-DPCCH is ac-
tive, the power offset Aps-ppccy for each HS-DPCCH slot shall
be set as follows. For HS-DPCCH slots carrying HARQ Ac-

knowledgement :

— Ags-ppecr = Aack 1f the corresponding HARQ Acknowl-

edgement is equal to 1.

— Aus_preccs = Awack 1f the corresponding HARQ

Acknowledgement is equal to 0.

For HS-DPCCH slots carrying CQI:

- AHS-DPCCH = ACQI

The values for Aack, Awack and Acor are set by higher layers.

Then, in non-compressed frames, the gain factor [ is cal-

culated according to
ﬂhs = ﬁc - lOAHS—DPCCH/zo ,

where fB. value is signaled by higher-layer or calculated as

described in the technical specification. During the pe-
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riod between the start and end of a compressed DPCCH frame,

when HS-DPCCH is transmitted, fis is calculated according to

/20 Ngilot,c
= c.5" 1OAHS-DPCCH .
ﬂ’s ﬂc J Npilot,N

where fB. ¢, 1s calculated as described in the technical
specification, Npiiot,c is the number of pilot bits per slot
on the DPCCH in compressed frames, and Nyiiot,y is the number

of pilot bits per slot in non-compressed frames.

Thus the gain factor fis varies depending on the current
power offset Ags-ppeccy and on whether the uplink DPCCH is cur-

rently in a compressed frame.

3" Generation Partnership Project (3GPP): Technical Speci-
fication Group Radio Access Network, UTRAN Iub interface
NBAP signalling (Release 6), 3GPP TS 25.433 v6.3.0, France,
September 2004, specifies the radio network layer signaling
protocol called Node B Application Part, NBAP, specifica-.
tion to be used for Control Plane over Iub Interface. A

number of information elements, IEs, are explained:

- The CQI Power Offset, A IE indicates Power

cQ1’/
offset used in the UL between the HS-DPCCH
slots carrying CQI (Channel Quality Indication)

information and the associated DPCCH.

- The NACK Power Offset, A, IE indicates Power

ACK /

offset used in the UL between the HS-DPCCH slot
carrying HARQ NACK information and the associ-

ated DPCCH.

— The ACK Power Offset, A IE indicates Power

ACK /
offset used in the UL between the HS-DPCCH slot
carrying HARQ ACK information and the associ-

ated DPCCH.
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- The CQI Repetition Factor IE indicates the num-

ber of consecutive repetitions of the CQI.

- The CQI Feedback Cycle k IE provides the dura-
tion of the CQI feedback cycle.

— The ACK-NACK Repetition Factor IE indicates the
number of consecutive repetitions of the ACK

and NACK.

According to 3GPP TS 25.433 it shall be possible to initi-
ate changes to CQI repetition factor and feedback cycle, as
well as ACK-NACK repetition factors from Radio Link Parame-
ter update. The Radio Link Parameter Update procedure is
executed by the Node B when the update of HS-DSCH related
radio link parameter values are needed on the Node B side.
With this procedure, Node B can suggest some HS-DSCH re-
lated Radio Link Parameter values to RNC. In FDD (Fre-
quency Division Duplex) mode, if Node B needs to update the
CQI Feedback Cycle k, CQI Repetition Factor, ACK-NACK Repe-
tition Factor, CQI Power Offset, ACK Power Offset and/or
NACK Power Offset, the Node B shall initiate RADIO LINK PA-
RAMETER UPDATE INDICATION message including CQI Feedback
Cycle k IE, CQI Repetition Factor IE, ACK-NACK Repetition
Factor IE, CQI Power Offset IE, ACK Power Offset IE and/or
NACK Power Offset IE.

European Telecommunications Standards Institute 2004: ETSI
TS 125 401 V5.9.0, Universal Mobile Telecommunications Sys-
tem (UMTS); UTRAN overall description (3GPP TS 25.401 ver-
sion 5.9.0 Release 5), France, September 2004, lists in
section 3 a number of definitions and abbreviations, and
defines a radio link as a logical association between a
single User Equipment and a single UTRAN access point. Its
physical realization comprises one or  more radio bearer

transmissions. A Radio Link Set, RLS, 1is a set of one or
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more Radio Links that has a common generation of Transmit
Power Control, TPC, commands in the DL. A UTRAN Access
Point is a conceptual point within the UTRAN performing ra-
dio transmission and reception. A UTRAN access point 1is
associated with one specific cell, i.e. there exists one
UTRAN access point for each cell. It is the UTRAN-side end

point of a radio link.

None of the cited documents above discloses a method and
system of adjusting transmission power control parameters
of one or more wireless links not involved in soft handover
in relation to wireless one or more links involved in soft

handover or coordination of such parameters.
SUMMARY OF THE INVENTION

Setting of transmission power control offsets for HS-DPCCH
as an example from the UMTS specification, when the number
of links involved for HS-DPCCH coincides with the number of
links for the channel, typically DPCCH, or channels, such
as DPCCH and DPDCH, to which the power offset relateé is
straight forward, at least as long as the links are served
by the same base station. However, in soft handover situa-
tions or in situations where the links are served by dif-

ferent base station, prior art solution imposes problems.

The ADCH can be in soft handover, like any other ordinary
DCH. HSDPA and HS-DSCH cannot. When the ADCH is communi-
cating with more than one cell in a soft handover situation
it is power controlled by outer loop and inner loop power
control. The reference for fs is either DPDCH or DPCCH, or
both. In the uplink DPDCH and DPCCH are power controlled
by the outer and inner 1loop. During soft handover, the
fact that DPDCH and DPCCH perceive a diversity effect is
considered in the inner and outer loop power control. The

information on DPDCH concerning outer loop power control is
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terminated in RNC. HS-DPCCH is terminated in Node B serv-
ing a present user equipment entity. Consequently, accord-
ing to prior art it is power controlled as if it would en-
joy a diversity effect corresponding to DPCCH or DPDCH when
in soft handover, when it actually perceives no diversity
gain, since it communicates over a single diversity branch.
During soft handover there is consequently a great risk
that channel quality of HS-DPCCH can seriously degrade,
which jeopardizes both ARQ feedback and CQI information to

the HS scheduling entity.

Consequently, there is a need of providing uplink . transmis-
sion power control compensating for diversity mismatch be-

tween various links, sharing control parameters.

An object of the invention is to compensate transmission
power control of uplink physical channels sharing one or-
mofe power control parameters, in relation to the number of
radio links involved in a connection. ‘
Another object is to provide transmission power control by
means of a limited number of transmission power control pa-

rameters, for uplink physical channels of different diver-

sity order.

It is also an object of the invention to provide a method
and system for efficient, signaling of transmission power

control.

Finally, it is an object to provide a method and system for
signaling of transmission power control optimized for pa-

rameter matching.

These objects are met by a method and system of updating
uplink power offset parameters, determining a transmission

power offset of different uplink physical channels depend-
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ing on the cardinality of Radio Link Set or number of radio

base stations, RBSes, in an active set.
BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows schematically selected elements of a UMTS

communications system according to prior art.

Figure 2 displays schematically selected elements involved
in soft handover diversity in a UMTS communications system

according to prior art.

Figure 3 shows a layered protocol structure, a protocol

stack for HS-DSCH according to prior art.

Figure 4 illustrates an active set comprising three radio
links involving user equipment «UE» and three radio base

stations «BS 2», «BS 3», «BS 4» during a soft handover.

Figure 5 shows uplink channel structure of ADCH. For

high-speed communications an HS-DPCCH is included.

Figure 6 depicts signaling triggered by RBS according to a

first mode of the invention.

Figure 7 monitors signaling triggered by RNC according to

a second mode of the invention.

Figure 8 illustrates schematically in a flow chart parame-

ter updating according to the first mode of the invention.
DESCRIPTION OF PREFERRED EMBODIMENTS

Setting of transmission power control offsets for HS-DPCCH
as an example from the UMTS specification, when the number
of links involved for HS-DPCCH coincides with the number of
links for the channel, typically DPCCH, or channels, such
as DPCCH and DPDCH, to which the power offset relates 1is

straight forward, at least as long as the links are served
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by the same base station. However, in soft handover situa-
tions or in situations where the links are served by dif-

ferent base station, prior art solution imposes problems.

Figure 5 shows uplink channel structure of ADCH (Associated
Downlink Control Channel). For high-speed communications
an HS-DPCCH (High-Speed Dedicated Physical Control Channel)
is included.  HS-DPCCH carries, e.g., feedback information
requesting retransmission or (positively) acknowledging

successfully received transmissions <«HARQ-ACK» and channel

. quality information «CQI» destined for MAC-hs protocol

layer. In UMTS the HARQ-ACK field of an HS-DSCH sub-frame
comprises 10 bits, and the CQI field 20 bits, the sub-frame
being transmitted over three time slots. The HS-DPCCH is*”
multiplexed with other channels on ADCH. DPCCH and DPDCH
are examples of ordinary channels multiplexed on ADCH, to-
gether with HS-DPCCH. The ADCH can be in soft handover,

like any ordinary DCH.

Since downlink scheduling of HS-DSCH relies on CQI. feedback
information, transmitted on HS-DPCCH, downlink transmis-
sions could be substantially deteriorated if transmission
power of HS-DPCCH is not appropriately adjusted in relation
to other physical channels, such as DPDCH and DPCCH, multi-

plexed on ADCH.

When the ADCH is communicating with more than one cell in a
soft handover situation it is power controlled by outer
loop and inner loop power control. The reference for Sus is
either DPDCH or DPCCH, or both. In the uplink DPDCH and
DPCCH are power controlled by the outef and inner loop.
During soft handover, the fact that DPDCH and DPCCH per-
ceive a diversity effect is considered in the inner and
outer loop power control. The information on DPbCH con-

cerning outer loop power control is terminated in RNC. HS-
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DPCCH 1s terminated in Node B serving an entity of user
equipment for consideration. Consequently, according to
prior art it is power controlled as if it would enjoy a di-
versity effect of multiple communications links correspond-
ing to DPCCH or DPDCH when in soft handover, when it actu-
ally perceives no diversity gain, since it communicates
over a single communications 1link. During soft handover
there is consequently a great risk that channel quality of
HS-DPCCH seriously degrade, which jeopardizes both ARQ
feedback and CQI information to the HS (high speed) sched-
uling entity and there is a great risk that no feedback in-
formation reaches Node B for downlink scheduling and ARQ
acknowledgments, which risks to deteriorate downlink per-

formance substantially.

An active set of a connection including an entity of. user
equipment comprises all radio base stations, RBSes, in-
volved in the connection, whereas a radio link set is a set
of one or more Radio Links that has a common generation of
TPC commands in the DL. Often the Active Set and the Radio
Link Set are identical. In softer handover.they are not.
In softer handover there are a plurality of radio links of

one single radio base station.

Figure 4 illustrates an active set comprising three radio
links involving user equipment <«UE» and three radio base
stations <«BS 2», <«BS 3», «BS 4» during a soft handover.
The radio base stations are controlled by different -radio
network controllers «SRNC» «DRNC» over Iub interfaces. The
serving RNC «SRNC» is the RNC responsible for interconnect-
ing to a core network over an Iu interface. The drift RNC
«DRNC» assists the SRNC during the soft handover as it con-
trols two of the base stations <«BS 3», «BS 4» involved.
The RNCs «SRNC», «DRNC» are interconnected over an Iur in-

terface.
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According to a first embodiment of the invention, for a
connection the discriminating number of diversity branches
for ADCH/DPCCH/DPDCH and HS-DPCCH is considered when deter-
mining gain factor ., and s is updated whenever there is

an increase in number of links in the active set or radio

link set of the connection. When updating S, this is
preferably made by increasing the constant power offset for
the HS-DPCCH during the time at which the DPDCH relies on

gains from macro-diversity.

According to a second embodiment of the invention, repeti-
tion factors for HS-DPCCH transmissions (CQI and ACK-NACK
repetition factors) are wupdated. Of course, increased
repetition factors implies increased load of control sig-
naling. Preferably the repetition factors are not updated
until uplink performance has deteriorated below a thresh-
old. The uplink performance degradation is preferably de-
tected from number of repeated transmission failures and
retransmissions in the base station/Node B. Either common
or disjoint one or more triggers are used for updating of

different repetition factors.

The repetition factors may interfere with CQI feedback cy-
cle (the frequency with which a UE reports CQI). Therefore
the repetition factor updating is preferably coordinated

with the CQI feedback cycle according to the invention.

According to the first embodiment of the invention, parame-
ters for ADCH are signaled to RBS in Radio Link Reconfigu-
ration and Radio Bearer Setup messages in the radio bearer
setup procedure. Parameters related to CQI, such as Acqr,
CQI repetition factor and CQI feedback cycle, are signaled
to UE in downlink HS-PDSCH information message as Measure-

ment Feedback info. Parameters related to ACK/NACK, such
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as Aacx, Amack and ACK-NACK repetition factor, are included as

Uplink DPCH power control info fields.

There are two modes of signaling according to the inven-
tion. The first mode adopts a synchronized procedure for
parameter updating, and the second an unsynchronized proce-
dure. According to the invention, a particular mode is
preferably selected conditionally depending on the particu-

lar parameters.

The first mode is required when CQI repetition factor, CQI
feedback cycle or ACK-NACK Vrepetition factors are to be
changed, whereas both modes are applicable for changing of
power offsets. Preferably, parameter updating according to
the second embodiment triggered from RBS will be signaled
according to the first mode of signaling and parameter up-
dating according to the first embodiment related to radio
link set size updates will be signaled according to the

second mode of signaling.

Figure 6 depicts signaling triggered by RBS according to
the first mode. Parameter update, e.g. of CQI repetition
factor, CQI feedback cycle and ACK-NACK repetition factor
are triggered by radio base station «RBS» by sending of an
RL Parameter Update Indication «R1l» to the controlling RNC.
At RL Reconfiguration Prepare «R2» new values of repetition
factors are sent to the RBS with the serving HS-DSCH con-
nection. With RL Reconfiguration Ready signal «R3», new
values are stored in RBS. Activation time, in terms of CFN
(Connection Frame Number), is then calculated in RNC and
sent to RBS «R4» in an RL Reconfiguration Commit signal.
(Node B, RNC and UE uses CFN for DCH and Common Transport
Channels frame transport references.) RNC sends <«R5» the
new one or more parameters, including activation time, in

terms of CFN, to UE over RBS. At activation time «R6» the
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new parameters are in effect. A Physical Channel Recon-
figuration Complete signal confirms/completes the physical

channel reconfiguration.

Figure 7 monitors signaling triggered by RNC according to
the second mode. Subsequent to triggering «Cl» of updating
of one or more transmission power control related parame-
ters Aack, Anack and Aqﬂ, new parameters are sent to UE over
RBS in Physical Channel Reconfiguration signaling «C2». UE
confirms reception and parameter updating in Physical Chan-

nel Reconfiguration complete signaling.

According to the first mode, Node B initiates parameter up-
date preferably when detecting particular CQI error pat-
terns of received CQI, each non-reliable CQI being logged
as a CQI error event, if at least one updated parameter
(CQI repetition factor or ACK-NACK repetition factor) dif-
fers from the existing parameters. During soft handover or
diversity combining, if CQI repetition factor is greater
than 1 errors in CQI after combining of diversity branches
is considered for logging, not errors in individual CQIs of
the various diversity branches or repetitions of particular
one or more CQIs. Preferred error patterns for triggering
of HS-DPCCH parameter change are listed in table 1 together
with preferred parameter settings. In the table cqgiErrors
refers to a predefined number of consecutive CQI error
events, and cgiErrorsAbsent a predefined number of received

consecutive one or more CQIs in absence of CQI error event.
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- ACK-
Error CQI repetition FA?K CQI
Pattern factor, n. repetition feedback
’ factor, n, cycle [ms]
h
more than 2 cor

cqiErrors
consecutive CQI
error events
at least
cgiErrorsAbsent
consecutive CQI
arrivals in
absence of CQI
error events

Min{4,nc prev+1l} [Min{4,n, yrev+1l} | repetition
factor*

Min{1l,nc prev-1} [Min{1l,n, yrev-1} | RO change

Table 1

* repetition factor - feedback cycle consistency check

Ne prev and Na prev in table 1 refer to the (existing) CQI
repetition factor the (existing) ACK-NACK repetition fac-
tor, respectively, applied when the parameter update was
triggered by a detected error pattern in the first column
of table 1. If there are more than cgiErrors consecutive
CQI error events and if n., the updated CQI repetition fac-
tor, differs from n¢ prev, the CQI feedback cycle is updated
if a repetition factor - feedback cycle consistency check
indicates a conflict of the updated CQI repetition factor
and existing CQI feedback cycle. In case the éonsistency
check indicates a conflict, CQI feedback cycle is in-
creased. Preferably the updated CQI feedback cycle, meas-
ured in milliseconds, 1is set to 2 times the CQI repetition
factor. Preferably there is no corresponding decrease of
CQI feedback cycle when CQI repetition factor is decreased
as a CQI repetition factor decrease will generally not
cause any CQI feedback cycle consistency problem. The in-
vention, however, does not exclude a corresponding decrease

of CQI feedback cycle. The procedure is illustrated sche-

matically in a flow chart in figure 8.
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When the signaling message Radio Link Parameter Update In-
dication has been sent to the RNC, counters of number of
continuous CQI error events and number of continuous error
free CQI arrivals are reset. Subsequent to the reset of
the counters, there is preferably an interrupt time dura-
tion during which the counters are not updated in order to
provide some time for RNC to issue updates, without having
to transmit several triggers. The interrupt time duration
is controlled by a timer. Updating of the counters is
preferably continued at expiry of the interrupt time dura-
tion or at a CFN specified for the update. The counters
are preferably reset at HS-DSCH cell change, when the serv-
ing HS-DSCH cell is changed. Potential changes of ACK-NACK
repetition factor is communicated with the entity schedul-
ing the repetitions, facilitating future scheduling, as an
increase of ACK-NACK repetition factor 1limits scheduling-

opportunities.

According to the second mode, new power-offset factors are
applied if the number of radio link sets is changed. Pref-
erably tﬁere are two different sets of power control re-
lated parameters (Aack, Awack and Acgr,) applied depending on
the number of radio link sets. During softer handover of
HS-DPCCH involving only one RBS, there is no need to trig-
ger power offset factor update, since HS-DPCCH of different
radio links are combined according to Maximum Ratio Combin-

ing.

In summary, the second mode of the invention does not re-
quire coordination between UE and Node B, but UE is up-
dated and Node B can then be informed thereof unsynchro-
nized, whereas the first mode of the invention requires co-

ordination/synchronization of UE and Node B updates.
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In this patent application acronyms such as UE, RBS, RNC,
HSDPA, HS-DPCCH, HS-DPDCH, HS-DSCH, ADCH, are applied.
However, the invention is not limited to systems with enti-
ties with these acronyms, but holds for all communications

systems operating analogously.

The invention is not intended to be limited only to the em-
bodiments described in detail above. Changes and modifica-
tions may be made without departing from the invention. It
covers all modifications within the scope of the following

claims.
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CLAIMS

1. A method of wireless wuplink transmission control
characterized in that one or more transmis-
sion parameters of one or more wireless links not involved
in soft handover is adjusted in relation to one or more
wireless links involved in soft handover or coordination of

such parameters.

2. The method according to claim 1 character -
ized in that one or more wireless links not involved
in soft handover subject to adjustment of one or more
transmission parameters carries high speed uplink packet

data communications.

3. The method according to claim 2 character -
ized 1n that at least one of the one or more wireless
links involved in soft handover carries uplink data commu-
nications transferred at lower speed than the high speed

uplink packet data communications.

4. The method according to claim 1 character -
ized in that at least one of the one or more wireless
links not involved in soft handover being subject to ad-
justment of one or more transmission parameters is an HS-

DPCCH or HS-DPDCH of a WCDMA system.

5. The method according to claim 2 character -
ized 1n that at least one of the one or more wireless
links involved in soft handover i1s a DPDCH or DPCCH of a

WCDMA system.

6. The method according to any of claims 1-5 c¢c har -
acterized 1n that at least one of one or more
transmission parameters is a transmission power control pa-

rameter.



10

15

20

25

WO 2006/071162 PCT/SE2004/002060

19

7. The method according to claim 6 character -
i1ized in that at least one of one or more transmission
power control parameters is a transmission power offset pa-

rameter.

8. The method according to of claim 7 charac-
terized in that the transmission power offset pa-
rameter indicates an offset between different uplink physi-

cal channels.

9. The method according to claim 7 character -
ized in that the transmission power offset parameter

update is initiated by a radio network controller.

10. The method according to of claim 7 charac-.
terized 1in that transmission power offset parame-
ter update is communicated according to an unsynchronized

procedure.

11. The method according to claim 6 character -
ized in that at least one of one or more transmission

power control parameters is a gain factor parameter.

12. The method according to claim 11 character -

ized in that the gain factor parameter is Si..

13. The method according to any of claims 1-5 c h a r -
acterized 1in that at least one of one or more
transmission parameters is one or more parameters of hybrid

ARQ.

14. The method according to any of claims 1-5 c¢c har -
acterized 1in that at least one of one or more

transmission parameters is a repetition factor parameter.
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15. The method according to claim 14 character -
ized in that the repetition factor parameter is CQI

repetition factor.

16. The method according to claim 14 character -

ized in that the repetition factor parameter is ACK-

NACK repetition factor.

17. The method according to any of claims 1-5 c har -
acterized 1in that at least one of one or more

transmission parameters is a CQI feedback cycle parameter.

18. The method according to any of claims 1-5 c har -
acterized in that wupdating of CQI repetition
factor and ACK-NACK repetition factor are inititated by
first predefined distinct numbers of received consecutive
CQI arrivals in error, or second predefined distinct num-
bers of received consecutive CQI arrivals indicated to be
error-free, the first and second predefined distinct num-
bers being distinct for updating of CQI repetition factor

and ACK-NACK repetition factor.

19. The method according to any of claims 1-5 c¢c har -
acterized 1n that updating of at least one of
CQI repetition factor, ACK-NACK repetition factor and CQI
feedback cycle is initiated if the base station either re-
ceives more than a first predefined number of consecutive
CQI arrivals in error, or a second predefined number of

consecutive CQI arrivals indicated to be error-free.

20. The method according to claim 19 character -
ized 1in that the second predefined number is greater

than the first predefined number.

21. The method according to claim 19 character -
ized in that in case of the first predefined number

of consecutive CQI arrivals are in error, CQI repetition
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factor is increased unless the CQI repetition factor equals

a maximum value CQI repetition factor.

22. The method according to claim 21 c haracter -
i zed in that the CQI repetition factor increase is an

increase by one.

23. The method according to claim 21 c haracter -
ized in that the maximum value CQI repetition factor

equals four.

24. The method according to claim 19 character -
ized in that in case of the second predefined number
of consecutive CQI arrivals are error-free, CQI repetition
factor is decreased by one unless the CQI repetition factor

equals a minimum value CQI repetition factor.

25. The method according to claim 24 c¢c haracter -
ized 1in that the minimum value CQI repetition factor

equals 1.

26. The method according to claim 19 character -
ized in that in case of the first predefined number
of consecutive CQI arrivals are in error, ACK-NACK repeti-
tion factor is increased by one unless the ACK-NACK repeti-
tion factor equals a maximum wvalue ACK-NACK repetition fac-

tor.

27. The method according to claim 28 c haracter -
ized 1n that the maximum value ACK-NACK repetition

factor equals four.

28. The method according to claim 19 character -
ized in that in case of the second predefined number
of consecutive CQI arrivals are error-free, ACK-NACK repe-

tition factor is decreased by one unless the ACK-NACK repe-
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tition factor. equals a minimum value ACK-NACK repetition

factor.

29. The method according to claim 28 c¢character -

ized in that the minimum value ACK-NACK repetition

factor equals 1.

30. The method according to claim 19 charactervr -
ized in that in case of the first predefined number
of consecutive CQI arrivals are in error, CQI feedback cy-
cle factor is increased such that the resulting CQI feed-
back cycle factor is greater than a predefined time inter-

val times CQI repetition factor.

31. The method according to claim 30 character -
ized 1n that the predefined time interval equals 2

milliseconds.

32. The method according to of claim 14, 17 or. 19
characterized 1in that the transmission pa-

rameter update is initiated by a radio base station.

33. The method according to of c¢laim 14, 17 or 19
characterized 1in that the transmission pa-

rameter update is communicated in a synchronized procedure.

34. An apparatus of wireless uplink transmission control
characterized by communication means for
communicating updating of one or more transmission parame-
ters of one or more wireless links not involved in soft
handover, the updating being adjusted in relation to one or
more wireless links involved in soft handover or coordina-

tion of such parameters.

35. The apparatus according to claim 34 charac-
terized in that the communications ‘means are

transmitting means.
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36. The apparatus according to claim 34 charac-

terized in that the communications means are re-

ceiving means.

37. The apparatus according to claim. 34 charac-
terized by processing means for initiating updat-
ing of one or more transmission parameters of one or more
wireless links not involved in soft handover, the updating
being adjusted in relation to wireless one or more 1links
involved in soft handover or coordination of such parame-

ters.

38. The apparatus according to claim 34 charac-
terized by processing means for coordinating pa-

rameter updating in a first and a second apparatus.

39. The apparatus according to claim 38 charac-
terized in that the first and second apparatuses
are a base station and an entity of user equipment, respec-

tively.

40. The apparatus according to c¢laim 34 . charac -
terized 1in that one or more wireless links not in-
volved in soft handover subject to adjustment of one or
more transmission parameters carries high speed uplink

packet data communications.

41. The apparatus according to claim 40 charac-
terized 1in that at least one of the one or more
wireless 1links involved in soft handover carries uplink
data communications transferred at lower speed than the

high speed uplink packet data communications.

42. The apparatus according to claim 34 charac-
terized 1in that at least one of the one or more

wireless links not involved in soft handover being subject
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to adjustment of one or more transmission parameters is an

HS-DPCCH or HS-DPDCH of a WCDMA system.

43. The apparatus according to claim 40 charac-
terized 1n that at least one of the one or more
wireless 1links involved in soft handover 1is a DPDCH or

DPCCH of a WCDMA system.

44. The apparatus according to any of claims 34-43
characterized 1n that at least one of one or
more transmission parameters 1is a transmission power con-

trol parameter.

45. The apparatus according to claim 44 charac-
terized in that at least one of one or more trans-
mission power control parameters is a transmission power

offset parameter.

46. The apparatus according to of claim 45 c¢c h ar a c -
terized in that the transmission power offset pa-
rameter indicates an offset between different uplink physi-

cal channels.

47. The apparatus according to claim 45 charac-
terized in that the transmission power offset pa-

rameter update is initiated by a radio network controller.

48. The apparatus according to of claim 45 c¢c har ac -
terized in that transmission power offset parame-
ter update is communicated according to an unsynchronized

procedure.

49. The apparatus according to claim 44 charac-
terized 1in that at least one of one or more trans-
mission power control parameters is a gain factor parame-

ter.



10

15

20

25

30

WO 2006/071162 PCT/SE2004/002060

25

50. The apparatus according to claim 49 charac-

terized in that the gain factor parameter is f,.

51. The apparatus according to any of claims 34-43
characterized in that at least one of one or
more transmission parameters 1S one or more parameters of

hybrid ARQ.

52. The apparatus according to any of «claims 34-43
characterized in that at least one of one or
more transmission parameters 1is a repetition factor parame-

ter.

53. The apparatus according to claim 52 charac-

terized in that the repetition factor parameter 1is

CQI repetition factor.

54. The apparatus according to claim 52 charac-

terized in that the repetition factor parameter is

ACK-NACK repetition factor.

55. The apparatus according to any of claims 34-43
characterized in that at least one of one or
more transmission parameters is a CQI feedback cycle pa-

rameter.

56. The apparatus according to any of claims 34-43
characterized 1n processing means determin-
ing whether received CQI is considered error free or in er-
ror and in response thereupon increasing number of error-
free CQI arrivals and resetting number of consecutive CQI
arrivals in error, and increasing number of CQI arrivals in
error and resetting number of consecutive CQI arrivals in
error, respectively, and CQI processing means conditionally
initiating updating of at least one of CQI repetition fac-
tor and ACK-NACK repetition factor if the base station ei-

ther receives more than first predefined distinct numbers
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of consecutive CQI arrivals in error, or second predefined
distinct numbers of consecutive CQI arrivals indicated to
be error-free, the first and second predefined distinct
numbers being distinct for updating of CQI repetition fac-
tor and ACK-NACK repetition factor.

57. The apparatus according to any of claims 34-43
characterized 1n processing means determin-
ing whether received CQI is considered error free or in er-
ror and in response thereupon increasing number of error-
frée CQI arrivals and resetting number of consecutive CQI
arrivals in error, and increasing number of CQI arrivals in
error and resetting number of consecutive CQI arrivals in
error, respectively, and CQI processing means conditionally
initiating updating of at least one of CQI repetition fac-
tor, ACK-NACK repetition factor and CQI feedback cycle if
the base station either receives more than a first prede-
fined number of consecutive CQI arrivals in error, or a
second predefined number of consecutive CQI arrivals indi-

cated to be error-free.

58. The apparatus according to c¢laim 57 charac-
terized 1n that the second predefined number is

greater than the first predefined number.

59. The apparatus according to claim 57 charac-
terized in that in case of the first predefined
number of consecutive CQI arrivals are in error, CQI repe-
tition factor is increased unless the CQI repetition factor

equals a maximum value CQI repetition factor.

60. The apparatus according to claim 59 charac-
terized in that the CQI repetition factor increase

is an increase by one.
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61. The apparatus according to claim 59 charac-

terized 1in that the maximum value CQI repetition

factor equals four.

62. The apparatus according to c¢laim 57 charac-
terized 1imn that in case of the second predefined
number of consecutive CQI arrivals are error-free, CQI
repetition factor is decreased by one, unless the CQI repe-

tition factor equals a minimum value CQI repetition factor.

63. The apparatus according to claim 62 charac-

terized in that the minimum value coz répetition

factor equals 1.

64. The apparatus according to claim 57 charac-
terized in that in case of the first predefined
number of consecutive CQI arrivals are in error, ACK-NACK
repetition factor is increased by one unless the ACK-NACK
repetition factor equals a maximum value ACK-NACK repeti-

tion factor.

65. The apparatus according to claim 64 charac-

terized in that the maximum value ACK-NACK repeti-

tion factor equals four.

66. The apparatus according to claim 57 charac-
terized in that in case of the second predefined
number of consecutive CQI arrivals are error-free, ACK-NACK
repetition factor is decreased by one unless the ACK-NACK
repetition factor equals a minimum value ACK-NACK repeti-

tion factor.

67. The apparatus according to claim 66 charac-
terized in that the minimum value ACK-NACK repeti-

tion factor equals 1.
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68. The >apparatus according to claim 57 charac-
terized 1imn that in case of the first predefined
number of consecutive CQI arrivals are in error, CQI feed-
back cycle factor is ipcreased such that the resulting CQI
feedback cycle factor is greater than a predefined time in-

terval times CQI repetition factor.

69. The apparatus according to claim 68 charac-
terized in that the predefined time  interval

equals 2 milliseconds.

70. The apparatus according to any of claims 34-69
characterized 1n that the apparatus is a ra-

dio network controller.

71. The apparatus according to any of claims 34-69
characterized in that the apparatus is a ra-

dio base station.

72. The apparatus according to any of claims 34-69

characterized i n  that the apparatus is a

user equipment.

73. A communications system characterized
b y processing and storage means arranged for carrying out

the method in any of claims 1-33.

74. A communications system characterized
b y the communications system comprising a plurality of

apparatuses in any of claims 34-72.
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