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METHOD AND ARRANGEMENT FOR 
TIMING THE DIVERSITY WEIGHT 

CHANGES IN A CELLULAR RADIO SYSTEM 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

TECHNOLOGICAL FIELD 

The invention concerns generally the ?eld of controlling 
transmission power and phase in a radio link between a base 
transceiver station and a mobile terminal. Especially the 
invention concerns the timing factors that are related to the 
effecting of changes is transmission power and phase. 

BACKGROUND OF THE INVENTION 

Spatial diversity in a cellular radio system means that the 
communication connection between a portable terminal and 
a base transceiver station or BTS goes through at least two 
antennas at the BTS simultaneously. In order to take full 
advantage of spatial diversity in the downlink direction, the 
relative transmission power and phase directed through the 
different antennas must be carefully balanced. The relative 
transmission power levels and phases of the different anten 
nas may be represented by certain complex weights which 
are determined by a controller unit within the BTS or other 
?xed parts of the network. 
A number of downlink diversity schemes have been pro 

posed to the standard that is to de?ne the WCDMA or Wide 
band Code Division Multiple Access part of a proposed third 
generation digital cellular telecommunications system. It is 
known to set up a so-called closed loop TX diversity scheme, 
i.e. to make a portable terminal or UE (User Equipment) to 
transmit feedback information in the uplink direction and to 
utilize this feedback information in the UTRAN or UMTS 
Terrestrial Radio Access Network (where UMTS comes 
from Universal Mobile Telecommunication System) to 
adjust the antenna weights. Communication errors may 
cause the feedback loop not to work properly, which in turn 
may cause the UTRAN to put different antenna weights in 
use than what the UE actually requested. In order to recover 
from such an error condition the UE may optionally utilize 
so-called veri?cation of the antenna weights. The aim of 
veri?cation is to check, whether proper antenna weights are 
in use at a speci?c base station. 

The veri?cation algorithms are known as such and do not 
fall within the scope of the present patent application. 
However, in order in the known veri?cation methods to work 
properly the UE must know exactly the moment when the 
BTS changes the antenna weights. The proposals that are 
known at the priority date of the present patent application 
suggest that since the downlink transmission consists of con 
secutive frames of constant duration and prede?ned tempo 
ral structure, all changes in downlink transmission power 
(and hence also in antenna weights) should take place at a 
certain moment which is de?ned in relation to the known 
parts of the frame. Especially it has been proposed that since 
all downlink frames comprise a certain pilot ?eld, the 
changes in downlink transmission power should always be 
effected at the beginning of the pilot ?eld. This is implicitly 
assumed to mean the beginning of the immediately next pilot 
?eld that is in turn to be transmitted after the moment when 
the feedback information was received at the UTRAN. 

FIG. 1 illustrates some timing considerations that relate to 
the above-explained known arrangement. Line 101 is a train 
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2 
of downlink transmission slots as they appear at a base 
station, and line 102 is the same train of downlink transmis 
sion slots as they appear at UE. Line 103 is a train of uplink 
transmission slots as they appear at a UE, and line 104 is the 
same train of uplink transmission slots as they appear at a 
base station. The ?nite propagation velocity of radio waves 
causes there to be a propagation delay D: a receiving station 
sees the same train of transmission slots by the amount of D 
later than the transmitting station. The relation in time 
between uplink and downlink slot borders is ?xed to achieve 
certain synchronization. 
Each uplink transmission slot (or certain prede?ned 

uplink transmission slots) in FIG. 1 comprises a ?eld for 
feedback bits, and each downlink transmission slot (or cer 
tain prede?ned uplink transmission slots) comprises a pilot 
?eld. Let us assume that the UE transmits, in ?eld 105, cer 
tain feedback bits which the BS should interprete as a 
request for changing antenna weights at the beginning of the 
next pilot ?eld, which is ?eld 106. The propagation delay 
causes the BS to receive the feedback bits by the amount of 
D later than the moment when the UE transmitted them. It is 
clear that the longer is the propagation delay D, the less time 
the UTRAN, which the BS belongs to, has to react upon the 
feedback bits and to effect the requested change in antenna 
weights. The length of the propagation delay is directly pro 
portional to the distance between the UE and the BS, so 
especially in large cells it may happen that it becomes physi 
cally impossible to effect the changes in the antenna weights 
before the transmission of the pilot ?eld 106 is already going 
on. 

An obvious solution which would enable the UTRAN to 
always have enough time to process the feedback bits and 
effect the requested changes would be to de?ne that the 
changes become effective not at the beginning of the next 
pilot ?eld but at the beginning of the Pzth pilot ?eld after the 
reception of the feedback bits in the uplink direction, where 
P>l. However, in most small cells (and even in large cells if 
the UE is located in the central part of the cell) such addi 
tional delay in transmission control is completely unneces 
sary and may have serious adverse effects on system stabil 
ity: the performance of CDMA systems is known to be 
heavily dependent on effective control in transmission 
power and phase. 

Another obvious solution would be to allow the UTRAN 
to effect the changes in antenna weights at the beginning of 
the ?rst pilot ?eld that comes after the necessary processing 
has been completed, regardless of whether it is the next pilot 
?eld after the reception of the feedback bits or not. This 
leaves it on the responsibility of the UE to deduce, which 
pilot ?eld is the ?rst one where the changes are effective. 
Although the UE may have a good estimate of the length of 
the current propagation delay, leaving the exact moment of 
effecting the changes half unde?ned causes uncertainty and 
may give rise to serious errors in the power control arrange 
ment. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method 
and an arrangement for timing the changes in the antenna 
weights without unnecessary delay but with a completely 
deterministic way. 
The objects of the invention are achieved by de?ning a 

number of modes for the base station for responding to feed 
back bits in uplink slots that concern changes in antenna 
weights, and by signaling to the UE which mode is currently 
in use. 
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The method according to the invention is characterized in 
that it comprises the steps of 

selecting a response timing mode from a number of pre 
de?ned response timing modes 

informing the terminal about the selected response timing 
mode 

receiving an initiation from the terminal and 
responding to said initiation by changing certain diversity 

Weights so that the exact moment of time for effecting 
the change is determined by said selected response tim 
ing mode. 

The invention also applies to an arrangement that is char 
acterized in that it comprises 
means for selecting a response timing mode from a num 

ber of prede?ned response timing modes 
means for informing the terminal about the selected 

response timing mode 
means for receiving an initiation from the terminal and 
means for responding to said initiation by changing cer 

tain diversity Weights so that the exact moment of time 
for effecting the change is determined by said selected 
response timing mode. 

The length of the propagation delay betWeen the base sta 
tion and the UE is determined at the very beginning of estab 
lishing the communication connection therebetWeen, and 
thereafter it is constantly monitored in order to preserve the 
correct synchronization betWeen uplink and doWnlink slots 
and frames. The base station or other controlling entity 
Within the ?xed parts of the netWork may use the knoWn 
value of the propagation delay to constantly or regularly 
estimate, hoW much time it Would need to react to such 
feedback bits from the UE that constitute a request for 
changing antenna Weights. A response timing mode is then 
selected from a number of prede?ned modes. Each mode 
means a speci?ed delay (in number of frames) it Will take for 
the base station to effect the changes in antenna Weights after 
it has received the corresponding feedback bits from the UE. 
The selected mode is signalled to the UE so that it Will knoW 
exactly, before transmitting any feedback bits that Would 
cause changes in antenna Weights, at Which point of the 
doWnlink transmission stream such requested changes Will 
take place. 
An advantageous Way of implementing the signalling is to 

add a neW information element to an existing signalling mes 
sage that characterizes other aspects related to transmission 
diversity mode. The number of bits required for the neW 
information element depends on the number of de?ned 
response timing modes. If only tWo modes are de?ned, the 
size of the neW information element may be a single bit. 

BRIEF DESCRIPTION OF DRAWINGS 

The novel features Which are considered as characteristic 
of the invention are set forth in particular in the appended 
Claims. The invention itself, hoWever, both as to its con 
struction and its method of operation, together With addi 
tional objects and advantages thereof, Will be best under 
stood from the folloWing description of speci?c 
embodiments When read in connection With the accompany 
ing draWings. 

FIG. 1 illustrates some knoWn timing aspects, 
FIG. 2 illustrates some timing aspects of a method accord 

ing to the invention, 
FIG. 3 illustrates schematically a signalling message for 

signalling a response timing mode 
FIG. 4 illustrates schematically a base station according to 

an embodiment of the invention and 
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4 
FIG. 5 illustrates schematically a UE according to an 

embodiment of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 2 illustrates the relative timing of uplink and doWn 
link slots at a base station and a UE. Line 201 is a train of 
doWnlink transmission slots as they appear at a base station, 
and line 202 is the same train of doWnlink transmission slots 
as they appear at a UE. Line 203 is a train of uplink transmis 
sion slots as they appear at a UE, and line 204 is the same 
train of uplink transmission slots as they appear at a base 
station. The duration in time of each slot in both uplink and 
doWnlink direction is called a time slot and its length is 2560 
chips. The time slots are numbered and the synchronization 
betWeen uplink and doWnlink has been determined so that 
from the moment When the UE receives the beginning of a 
certain izth doWnlink time slot to the moment When the UE 
begins transmitting in a corresponding izth uplink time slot 
there are 1024 chips. 
The exemplary slot structure shoWn in FIG. 2 refers to the 

knoWn DPCCH (Dedicated Physical Control CHannel) both 
in the doWnlink and uplink direction. 
The doWnlink slot consists of a TFCI ?eld (Transport For 

mat Combination Indicator) 205, a ?rst data ?eld 206, a TPC 
?eld (Transmit PoWer Control) 207, a second data ?eld 208 
and a pilot ?eld 209. The data ?elds are related to a different 
channel than the DPCCH. The uplink DPCCH slot consists 
ofa pilot ?eld 210, a TFCI ?eld 211, an FBI ?eld (Feedback 
Information) 212 and a TPC ?eld 213. The uplink DPCCH 
slot of Which only the last tWo ?elds is shoWn in FIG. 2 is 
associated With the (i—l):th uplink time slot, and the tWo 
doWnlink DPCCH slots Which are shoWn in FIG. 2 in their 
entirety are associated With the izth and (i+l):th doWnlink 
time slot respectively. 
The feedback bits that may potentially cause a UTRAN to 

change antenna Weights at the base station are located in the 
FBI ?eld 212 of the uplink DPCCH slot. ArroW 220 refers to 
a ?rst feedback response timing mode at the UTRAN Where 
the reception of such feedback bits in the (i—l):th uplink 
time slot causes the antenna Weights to be changed at the 
beginning of the pilot ?eld in the izth doWnlink time slot. 
ArroW 221 refers to a second feedback response timing 
mode at the UTRAN Where the reception of such feedback 
bits in the (i—l):th uplink time slot that cause a UTRAN to 
change antenna Weights causes the antenna Weights to be 
changed at the beginning of the pilot ?eld in the (i+l):th 
doWnlink time slot. 
We may brie?y analyze some exemplary timing consider 

ations on the basis of the slot structure shoWn in FIG. 2. The 
number NPl-Zot of doWnlink pilot bits in ?eld 209 may be e.g. 
four if a spreading factor SF=512 is used, and eight if a 
spreading factor SF=256 is used. In a Worst case the number 
NTPC of uplink TPC bits in ?eld 213 is only one. We may 
calculate the time T Which is available for propagation 
delays and processing of the feedback information at the 
UTRAN from the formula 

(1) Npilot 
T = 2560 -1024- 2 sF+NTPC -256 

Which gives the time in the unit of chips. The division of 
NPl-Zot by 2 comes from the fact that the pilot bits are QPSK 
modulated (Quadrature Phase Shift Keying) Which means 
that the number of chips is only half of the number of bits. 
Placing NPl-Z0t=4 and SF=512 (or equally NIH-Z058 and 
SF=256) and NTPC=I gives T=768 chips Which corresponds 
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to approximately 200 us. It is known that certain alternative 
settings may be used in determining the number of bits in the 
?elds of DPCCH slots; in a slightly more advantageous case 
We might have Npl-Z0t=4, SF=256 and NTPC=2 Which results 
in T=l536 chips or approximately 400 us. 

Actually it Would be possible to slightly increase the time 
marginal available for processing and propagation delay by 
choosing the mutual order of the bits in the FBI ?eld 212 in 
the most optimal Way. There are tWo types of bits that may 
appear in the FBI ?eld. The so-called D bit is the one Which 
is decisive in determining, Whether or not the UTRAN 
should change the antenna Weights. The other bit type is the 
S bit Which relates to SSDT (Site Selection Diversity TPC) 
and does not involve similar time-critical aspects. If the S bit 
is present, there is only one TPC bit in ?eld 213. If there is no 
S bit, there are tWo TPC bits. If We de?ne that the D bit is 
alWays transmitted ?rst, the time marginal T increases by 
256 chips. HoWever, this addition is not enough to ensure 
that the changes in antenna Weights are ready before the 
immediately folloWing doWnlink pilot ?eld. 
Above We already mentioned the de?nition of at least tWo 

different response timing modes. In general We may de?ne 
that according to the present invention there are M distinct 
response timing modes for a base station Which are de?ned 
so that When the feedback bits are received in the j :th uplink 
time slot, response timing mode k means that the changes in 
antenna Weigths are effected at the beginning of the pilot 
?eld in the j+k):th doWnlink time slot Where k=l, 2, . . . , M 

and the positive integer M is at least tWo. If the numbering of 
the time slot is cyclic With a cycle C, it is most unambiguous 
to de?ne the doWnlink time slot number that corresponds to 
the k:th response timing mode as j+k) mod C, Where “mod” 
is the modulus operator. 
As the most straightforward case We may consider the 

de?nition of tWo response timing modes Which are those 
illustrated by arroWs 220 and 221 in FIG. 2. When the 
UTRAN knoWs the propagation delay betWeen a base sta 
tion and a UE, it is easy to deduct the (tWo-Way) propagation 
delay from the result given by formula (I) and to check, 
Whether the remaining time is enough to effect the process 
ing required to put a certain requested set of antenna Weights 
into use. In practice it is most advantageous to store a thresh 
old value for the propagation delay so that for all base 
stationiUE connections Where the propagation delay is less 
than the threshold value, the ?rst response timing mode 
(arroW 220) is selected and for those connections Where the 
propagation delay is equal to or larger than the threshold 
value, the second response timing mode (arroW 221) is 
selected. 

If there are more than tWo de?ned response timing modes, 
it is most advantageous to set up a mapping table Where a set 
of threshold values divides the range of potentially occurring 
propagation delays into bins. Each bin corresponds to a cer 
tain response timing mode. For each base stationiUE con 
nection it is checked, into Which bin the propagation delay 
falls, and the corresponding response timing mode is 
selected. 

Next We Will describe the signaling of the selection of 
response timing mode to the UE. It is knoWn to use a certain 
doWnlink signaling message to transmit to the UE certain 
indicators that describe the transmit diversity mode Which is 
used at the base station. In the frameWork of UMTS this 
indicator is knoWn as the FB Mode Transmit Diversity sig 
naling indicator. According to an advantageous embodiment 
of the invention a further information element is added 
therein to indicate the response timing mode selected for the 
base station. FIG. 3 illustrates schematically a signalling 
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6 
message 301 the other structure of Which is beyond the 
scope of this invention. At a certain ?eld 302 there appears 
an indicator bit the value of Which is either 0 or 1, corre 
sponding to the ?rst response timing mode (arroW 220 in 
FIG. 2) or the second response timing mode (arroW 221 in 
FIG. 2) respectively. Naturally if several response timing 
modes are de?ned, more bits must be allocated to the 
response timing mode indicator. 

FIG. 4 illustrates schematically a base station Which can 
be used to implement the present invention. The tWo anten 
nas 401 and 402 are coupled to a duplexing block 403 Which 
separates received signals from transmitted signals. 
Received signals are directed into a receiver 404 Which con 
verts them into digital bit streams on baseband frequency. A 
demultiplexer 405 separates received payload data from 
received control information, of Which the former is directed 
through another multiplexer/demultiplexer 406 into a net 
Work transmission unit 407 and the latter is directed to the 
control parts of Which especially the propagation delay unit 
408 is shoWn. It associates each communication connection 
With a certain measured propagation delay. 

The information about the propagation delays is used in 
block 409 Where a corresponding response timing mode is 
selected. The selection result is directed on one hand to the 
signalling messages composition block 410 Where the corre 
sponding indicator value is selected and inserted to those 
signalling messages that contain the FB Mode Transmit 
Diversity signalling indicator. On the other hand the 
response timing mode selection result is coupled to the 
actual antenna Weight implementing block 411. The infor 
mation to be transmitted to the UE is assembled in the mul 
tiplexer 412 and converted into radio frequency in the trans 
mitter 413. 

FIG. 5 illustrates schematically a user equipment device 
Which can be used to implement the present invention. The 
antenna 501 is coupled to a duplexing block 502 Which sepa 
rates received signals from transmitted signals. Received 
signals are directed into a receiver/demultiplexer 503 Which 
converts them into digital bit streams on baseband frequency 
and performs other knoWn duties of portable terminal receiv 
ers. Among other it implements the antenna veri?cation 
function. Payload data is directed into a doWnlink user inter 
face part 505 Which conceptually covers all such separate 
devices Which are used to present information to the user. Of 
the control parts of the UE there is especially shoWn a chan 
nel estimation unit 506 Which produces the results on Which 
the setting and veri?cation of antenna Weights is based. The 
eventual need for antenna Weight veri?cation is reported to 
the signalling messages composition block 508 Which sets 
the FBI bit in a subsequent uplink signalling message 
accordingly. The uplink user interface block 510 houses all 
such components that are required to convert user inputs into 
transmittable form. The transmitter block 511 takes care of 
all transmissions. 
From the receiver/demultiplexer 503 there is also a con 

nection to a doWnlink signaling analyZer block 504 Which 
detects, among others, the value of the response timing mode 
indicator from the doWnlink signaling messages and informs 
the channel estimation unit about the mode Which is in use. 
This Way the channel estimation unit knoWs the exact 
moment When the antenna Weights Will change and is able to 
react properly to the changes. 

In the foregoing We have assumed that the selection of 
response timing mode is made dynamically for each connec 
tion. In some similar embodiments of the invention the 
selection may be based on cell siZe or processing capacityt: 
eg in large cells or in the cells of base stations With limited 
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processing capacity the slower response timing mode could 
be always used. 

The invention does not limit the point Within a slot or 
frame Which is chosen to be the changing point of antenna 
Weights. Although it is advantageous to select it to be the 
same as the point of changing transmission poWer (i.e. the 
beginning of the pilot ?eld), it is also possible to de?ne some 
other point as the changing point. 
What is claimed is: 
1. A method for timing a change of diversity Weights in a 

radio connection betWeen a base station and a terminal, 
comprising[the steps of]: 

selecting a response timing mode from a number of pre 
de?ned response timing modes, 

informing the terminal about the selected response timing 
mode, 

receiving an initiation from the terminal, and 
responding to said initiation by changing certain diversity 

Weights so that the exact moment of time for effecting 
the change is determined by said selected response tim 
ing mode. 

2. A method according to claim 1, Wherein [the step of] 
selecting a response timing mode comprises[the substeps 
of]: 

measuring a propagation delay betWeen the base station 
and the terminal and 

mapping the measured propagation delay into a certain 
response timing mode. 

3. A method according to claim 1, Wherein [the step of] 
selecting a response timing mode comprises [the substep of] 
selecting a response timing mode based on the cell siZe of 
the base station. 

4. A method according to claim 1, Wherein [the step of] 
selecting a response timing mode comprises [the substep of] 
selecting a response timing mode based on the processing 
capacity of the base station. 

5. A method according to claim 1, Wherein [the steps of] 
receiving an initiation from the terminal and responding to 
said initiation by changing certain diversity Weights [com 
prise the substeps of]comprises: 

receiving said initiation from the terminal in a certain j :th 
time slot and 

effecting the change of diversity [Weigths] weights in 
either the [j+l)] (j+]) mod Mzth time slot or the 6+2) 
mod Mzth time slot depending on Which of [of] tWo 
prede?ned response timing modes has been selected, 
Where M is the length of the cycle in a cyclic numbering 
scheme of time slots. 

6. An arrangement for timing a change of diversity 
Weights in a radio connection betWeen a base station and a 
terminal, comprising: 

means for selecting a response timing mode from a num 
ber of prede?ned response timing modes, 

means for informing the terminal about the selected 
response timing mode, 

means for receiving an initiation from the terminal and 
means for responding to said initiation by changing cer 

tain diversity Weights so that the exact moment of time 
for effecting the change is determined by said selected 
response timing mode. 

7. An apparatus comprising: 
a first communicator section con?gured to transmit at 

least one feedback bitfor causing a change in one or 
more antenna weights; and 

a second communicator section configured to receive an 

indication of a response timing mode wherein, the 
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response timing mode indicates at which point ofa 
downlink transmission stream the change in the one or 
more antenna weights is @fected. 

8. The apparatus ofclaim 7, wherein the?rst communica 
tor section is further configured to transmit the at least one 
feedback bit so that the at least one feedback bit is received 
in aj:th uplink time slot, and wherein the response timing 
mode indicates that the change in the one or more antenna 
weights is efected in a (j+k) mod C:th downlink time slot. 

9. The apparatus ofclaim 7, wherein the?rst communica 
tor section is further configured to transmit the at least one 
feedback bit in a feedback information field of an uplink 
dedicatedphysical control channel slot. 

10. The apparatus ofclaim 9, wherein the?rst communi 
cator section is further configured to transmit a D bit in the 
feedback information ?eld ofthe uplink dedicated physical 
control channel slot. 

1 1. An apparatus comprising: 
a first communicator section configured to transmit at 

least onefeedback bit in afeedback information?eld of 
an uplink dedicated control channel slot, wherein the at 
least onefeedback bit causes a change in one or more 
antenna weights; and 

a second communicator section configured to receive an 
indication of a response timing mode, wherein the 
response timing mode indicates a point in time when 
the change in the one or more antenna weights is 

eM/fected. 
12. The apparatus ofclaim 1], wherein the response tim 

ing mode indicates in which ofat least one pilot?eld ofa 
downlink dedicatedphysical control channel slot the change 
in the one or more antenna weights is eyfected. 

13. The apparatus ofclaim 1], wherein the?rst communi 
cator section is further configured to transmit the at least 
one feedback bit so that the at least one feedback bit is 
received in aj:th uplink time slot, and wherein the response 
timing mode indicates that the change in the one or more 
antenna weights is @fected in a (j+k) mod C:th downlink 
time slot. 

14. An apparatus comprising: 
a downlink signaling analyzer configured to detect a 

response timing mode; and 
a channel estimation unit configured to receive an indica 

tion of the detected response timing mode from the 
downlink signaling analyzer and to determine a 
moment in time when a change in one or more antenna 

weights is efected based at least in part on the detected 
response timing mode. 

15. The apparatus ofclaim 14, further comprising: 
a signaling messages composition unit in communication 

with the channel estimation unit, the signaling mes 
sages composition unit being configured to transmit at 
least onefeedback bitfor causing the change in the one 
or more antenna weights. 

16. The apparatus ofclaim 15, wherein the signaling mes 
sages composition unit is further configured to transmit the 
at least one feedback bit so that the at least one feedback bit 
is received in a j:th uplink time slot, and wherein the 
detected response timing mode indicates that the change in 
the one or more antenna weights is @fected in a (]'+k) mod 
C:th downlink time slot. 

1 7. The apparatus ofclaim 15, wherein the signaling mes 
sages composition unit is further configured to transmit the 
at least onefeedback bit in afeedback information?eld ofan 
uplink dedicated physical control channel slot. 

18. The apparatus ofclaim 1 7, wherein the signaling mes 
sages composition unit is further configured to transmit a D 
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bit in thefeedback information?eld ofthe uplink dedicated 
physical control channel slot. 

19. An apparatus comprising: 
a detection unit con?gured to detect a response timing 

mode; and 
a determining unit configured to determine a moment in 

time when a change in one or more antenna weights is 
efected based at least in part on the detected response 
timing mode. 

20. The apparatus of claim 19, wherein the apparatus 
further comprises a communicator section configured to 
transmit at least onefeedback bitfor causing the change in 
the one or more antenna weights. 

2]. The apparatus ofclaim 20, wherein the communicator 
section is further configured to transmit the at least one feed 
back bit so that the at least onefeedback bit is received in a 
j:th uplink time slot, and wherein the detected response tim 
ing mode indicates that the change in the one or more 
antenna weights is @fected in a (j+k) mod C:th downlink 
time slot. 

22. The apparatus ofclaim 20, wherein the communicator 
section is further configured to transmit the at least one feed 
back bit in afeedback information ?eld ofan uplink dedi 
cated physical control channel slot. 

23. The apparatus ofclaim 22, wherein the communicator 
section is further configured to transmit a D bit in the feed 
back information field of the uplink dedicated physical con 
trol channel slot. 

24. A network element comprising: 
a user equipment device configured to transmit at least 

onefeedback bitfor causing a change in one or more 
antenna weights and to receive an indication of a 
response timing mode; 

wherein, the response timing mode indicates at which 
point ofa downlink transmission stream the change in 
the one or more antenna weights is eM/fected. 

25. The network element of claim 24, wherein the user 
equipment device is further configured to transmit the at 
least onefeedback bit so that the at least onefeedback bit is 
received in aj:th uplink time slot, and wherein the response 
timing mode indicates that the change in the one or more 
antenna weights is @fected in a (j+k) mod C:th downlink 
time slot. 

26. The network element of claim 24, wherein the user 
equipment device is further configured to transmit the at 
least onefeedback bit in afeedback information ?eld ofan 
uplink dedicated physical control channel slot. 

27. The network element of claim 26, wherein the user 
equipment device is further configured to transmit a D bit in 
thefeedback information?eld ofthe uplink dedicatedphysi 
cal control channel slot. 

28. A network element comprising: 
a user equipment device configured to transmit at least 

one feedback bit in a feedback information field of an 
uplink dedicated control channel slot, wherein the at 
least one feedback bit causes a change in one or more 
antenna weights, the user equipment device also con 
?gured to receive an indication ofa response timing 
mode, wherein the response timing mode indicates a 
point in time when the change in the one or more 
antenna weights is eM/fected. 

29. The network element of claim 28, wherein the 
response timing mode indicates in which ofat least onepilot 
?eld ofa downlink dedicated physical control channel slot 
the change in the one or more antenna weights is efected. 

30. The network element of claim 28, wherein the user 
equipment device is configured to transmit the at least one 

10 
feedback bit so that the at least one feedback bit is received 
in aj:th uplink time slot, and wherein the response timing 
mode indicates that the change in the one or more antenna 
weights is efected in a (j+k) mod C:th downlink time slot. 

5 3]. A network element comprising: 
a user equipment device configured to detect a response 

timing mode and to determine a moment in time when a 
change in one or more antenna weights is ejected 
based at least in part on the detected response timing 
mode. 

32. The network element of claim 3], wherein the user 
equipment device is further configured to transmit at least 
onefeedback bitfor causing the change in the one or more 
antenna weights. 

33. The network element of claim 32, wherein the user 
equipment device is further configured to transmit the at 
least onefeedback bit so that the at least onefeedback bit is 
received in a j:th uplink time slot, and wherein the detected 
response timing mode indicates that the change in the one or 
more antenna weights is ejected in a (j+k) mod C:th down 
link time slot. 

34. The network element of claim 32, wherein the user 
equipment device is further configured to transmit the at 
least one feedback bit in a feedback information field of an 
uplink dedicated physical control channel slot. 

35. The network element of claim 32, wherein the user 
equipment device is further configured to transmit a D bit in 
the feedback information field of the uplink dedicated physi 
cal control channel slot. 

36. The apparatus of claim 24, wherein the apparatus 
comprises a network element. 

37. The apparatus of claim 28, wherein the apparatus 
comprises a network element. 

38. The apparatus of claim 3], wherein the apparatus 
comprises a network element. 

39. A method comprising: 
transmitting at least one feedback bit for causing a 

change in one or more antenna weights; and 

receiving an indication of a response timing mode, 
wherein the response timing mode indicates at which 
point ofa downlink transmission stream the change in 
the one or more antenna weights is @fected. 

40. The method ofclaim 39further comprising transmit 
ting the at least one feedback bit so that the at least one 
feedback bit is received in a j:th uplink time slot, and 
wherein the response timing mode indicates that the change 
in the one or more antenna weights is ejected in a (j+k) mod 
C:th downlink time slot. 

4]. The method ofclaim 39, further comprising transmit 
50 ting the at least onefeedback bit in afeedback information 

field of an uplink dedicated physical control channel slot. 
42. The method ofclaim 4],further comprising transmit 

ting a D bit in the feedback information field of the uplink 
dedicatedphysical control channel slot. 

43. A method comprising: 

15 

25 

30 

35 

40 

45 

55 

transmitting at least one feedback bit in a feedback infor 
mation?eld of an uplink dedicated control channel slot, 
wherein the at least one feedback bit causes a change in 
one or more antenna weights; and 

60 receiving an indication of a response timing mode, 
wherein the response timing mode indicates a point in 
time when the change in the one or more antenna 

weights is eM/fected. 
44. The method ofclaim 43 wherein the response timing 

65 mode indicates in which ofat least onepilot?eld ofa down 
link dedicated physical control channel slot the change in 
the one or more antenna weights is eM/fected. 
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45. The method ofclaim 43further comprising transmit 
ting the at least one feedback bit so that the at least one 
feedback bit is received in a j.'th uplink time slot, and 
wherein the response timing mode indicates that the change 
in the one or more antenna weights is ejected in a (j+k) mod 
C.'thj downlink time slot. 

46. A method comprising: 
detecting a response timing mode; and 
determining a moment in time when a change in one or 
more antenna weights is ejected based at least in part 
on the detected response timing mode. 

47. The method ofclaim 46further comprising transmit 
ting at least onefeedback bitfor causing the change in the 
one or mre antenna weights. 

48. The method ofclaim 47further comprising transmit 
ting the at least one feedback bit so that the at least one 
feedback bit is received in a j.'th uplink time slot, and 
wherein the detected response timing mode indicates that the 
change in the one or more antenna weights is ejected in a 
(]'+k) mod C.'th downlink time slot. 

49. The method ofclaim 47further comprising transmit 
ting the at least onefeedback bit in afeedback information 
?eld ofan uplink dedicatedphysical control channel slot. 

50. The method ofclaim 49further comprising transmit 
ting a D bit in thefeedback information ?eld ofthe uplink 
dedicated physical control channel slot. 

5]. An apparatus comprising: 
a response timing mode selection unit for selecting a 

response timing mode from a number of predefined 
response timing modes; 

a message signaling unit configured to transmit informa 
tion about the selected response timing mode; 

20 

30 

12 
a propagation delay unit configured to detect a request to 

change diversity weights in a radio connection; and 

an antenna weight setting unit for responding to the 
request by changing certain diversity weights so that 
the exact moment of time for e?‘ecting the change is 
determined by the selected response timing mode. 

52. The apparatus ofclaim 5] wherein the response tim 
ing mode selection unit is further configured to measure a 
propagation delay between a base station and a terminal, 
and map the measured propagation delay into a certain 
response timing mode. 

53. The apparatus ofclaim 5] wherein the response tim 
ing mode selection unit is further configured to select a 
response timing mode based on the cell size of a base sta 
tion. 

54. The apparatus ofclaim 5] wherein the response tim 
ing mode selection unit is further configured to select a 
response timing mode based on the processing capacity ofa 
base station. 

55. The apparatus of claim 5] wherein the apparatus is 
further confugred to: 

detect the request in a certain j.'th time slot; and 

eject the change of diversity weights in either the (j+]) 
mod M.'th time slot or the (/42) mod M.'th time slot 
depending on which of two prede?ned response timing 
modes has been selected, where M is the length of the 
cycle in a cyclic numbering scheme oftime slots. 
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