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Annex A (informative):

A.l Antenna verification

In closed loop mode 1, if channel estimates are taken from the Primary CPICH, the performance will aso suffer if the
UE can-not detect errors since the channel estimates will be taken for the incorrect phase settings. To mitigate this
problem, antenna verification can be done, which can make use of antenna specific pilot patterns of the dedicated
physical channel. The antenna verification can be implemented with several different algorithms. A straightforward
algorithm can use a 4-hypothesis test per slot. Alternatively, a simplified beam former verification (SBV) requiring only
a 2-hypothesistest per slot can be used. If we have orthogonal pilot patterns on the downlink DPCCH we can apply the
SBV asfollows:

Consider:

Npath

@) > | P(¢h = mj
5 somosic o102

then define the variable xg as, X = 0 if the above inequality holds good and x, = Ttotherwise.

Similarly consider:

_2'\m€‘th 1 {\/:!m('y-éq).ép)*)l\!n(b(%‘ :_”/2)\
St PR b =12) )
Npath 1 (d) (p) (@ =17/2)
.{f'm(’hz k )}>'”[r><<om:—zr/2)}

then define the variable x; as, x; = -102 if the above inequality holds good and x; = 172 oherwise.

Whether xq0r x; isto be calculated for each sot is given by the following table:

Slot 0 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14
Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo

The estimate for the transmitted phase is now obtained as:

Zsin(x) ZCOS(K)
Sn(g) +  coslgh) ==+ |0

where:

- thex; values are used corresponding to the current slot and the nextprevious dot taking into account the end-of-

frame adjustment and the used CL timing adjustment del ay;-exeept-in-the-case-of slot-14-wherein-the slot-14-and
slot-1-of the next frame values are used;

- hé‘i’) isthei'th estimated channel tap of antenna 2 using the CPICH;

- hg:) isthei'th estimated channel tap of antenna 2 using the DPCCH,;

- Y isthe DPCH Pilot SNIR/ CPICH SNIR;

- 0 iz is the noise plus interference power on thei'th path.
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In normal operation the a priori probability for selected pilot pattern is assumed to be 96% (assuming there are 4% of
errorsin the feedback channel for power control and antenna selection).

For closed loop mode 2, if channel estimates are taken from the Primary CPICH, antenna verification can also be
performed, for example using a 16-hypothesis test per slot. For closed loop mode 2, the same pilot sequenceis
transmitted on both antennas for DPCCH. Therefore, we obtain channel estimates from the DPCCH that correspond to
the combined channel from both transmitting antennas:

r r r 1
h® = y(Bh, + B,h;) +b
Where B, [ are the applied coefficients on the antennas at the UTRAN, y is as defined above for mode 1 verification,

h is the actual channel vector from the i-th antenna, and b( )is the noise vector for the DPCCH channel estimate.
Furthermore we have channel estimates made on the CPICH Pilots for each antenna:

Lo = b
=h +

r r r
h{" =, +bf

r 1
where hi(p) is the estimated channel vector using the CPICH, and b” is the noise vector for the CPICH channel
estimate, from the i-th antenna.

At the receiver, verification consists in choosing a pair of applied coefficients, (,5’1, ,[?2) , which results in a combined

channel estimate from CPICH which best fits the channel estimate obtained from the DPCCH, taking into account the a
priori probability of error on the FBI bits.

One possible way of implementing verification for mode 2 is by choosing ( ﬁl, ,32) from the whole set of possibilities
T= {al, 0'2} , using the logarithmic form of the following decision rule:

(B, B,) = arg(max,,, .+ {In(p(a,,a,)) +In(p(ay,a,)})

where the a priori probability P(a,,a,) for each candidate antenna coefficient pair is determined from the antenna

coefficient pair asked for by the mobile, combined with the a priori probability of each FSM bit used to represent the
antenna coefficient pair. The a priori probability of each FSM hit is assumed to be 96% (assuming there are 4% of
errorsin the feedback channel). Also

[ e ra)
In(pla, @)= 2, ‘ ey lal |a|}

where & is as defined above for mode 1 verification.
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Annex A (informative):

A.l Antenna verification

In closed loop mode 1, if channel estimates are taken from the Primary CPICH, the performance will aso suffer if the
UE can-not detect errors since the channel estimates will be taken for the incorrect phase settings. To mitigate this
problem, antenna verification can be done, which can make use of antenna specific pilot patterns of the dedicated
physical channel. The antenna verification can be implemented with several different algorithms. A straightforward
algorithm can use a 4-hypothesis test per slot. Alternatively, a simplified beam former verification (SBV) requiring only
a 2-hypothesistest per slot can be used. If we have orthogonal pilot patterns on the downlink DPCCH we can apply the
SBV asfollows:

Consider:

Npath

@) > | P(¢h = mj
5 somosic o102

then define the variable xg as, X = 0 if the above inequality holds good and x, = Ttotherwise.

Similarly consider:

_2'\m€‘th 1 {\/:!m('y-éq).ép)*)l\!n(b(%‘ :_”/2)\
St PR b =12) )
Npath 1 (d) (p) (@ =17/2)
.{f'm(’hz k )}>'”[r><<om:—zr/2)}

then define the variable x; as, x; = -102 if the above inequality holds good and x; = 172 oherwise.

Whether xq0r x; isto be calculated for each sot is given by the following table:

Slot 0 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14
Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo

The estimate for the transmitted phase is now obtained as:

Zsin(x) ZCOS(K)
Sn(g) +  coslgh) ==+ |0

where:

- thex; values are used corresponding to the current slot and the nextprevious dot taking into account the end-of-

frame adjustment and the used CL timing adjustment del ay;-exeept-in-the-case-of slot-14-wherein-the slot-14-and
slot-1-of the next frame values are used;

- hé‘i’) isthei'th estimated channel tap of antenna 2 using the CPICH;

- hg:) isthei'th estimated channel tap of antenna 2 using the DPCCH,;

- Y isthe DPCH Pilot SNIR/ CPICH SNIR;

- 0 iz is the noise plus interference power on thei'th path.

CR page 3



3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 4

In normal operation the a priori probability for selected pilot pattern is assumed to be 96% (assuming there are 4% of
errorsin the feedback channel for power control and antenna selection).

For closed loop mode 2, if channel estimates are taken from the Primary CPICH, antenna verification can also be
performed, for example using a 16-hypothesis test per slot. For closed loop mode 2, the same pilot sequenceis
transmitted on both antennas for DPCCH. Therefore, we obtain channel estimates from the DPCCH that correspond to
the combined channel from both transmitting antennas:

r r r 1
h® = y(Bh, + B,h;) +b
Where B, [ are the applied coefficients on the antennas at the UTRAN, y is as defined above for mode 1 verification,

h is the actual channel vector from the i-th antenna, and b( )is the noise vector for the DPCCH channel estimate.
Furthermore we have channel estimates made on the CPICH Pilots for each antenna:

Lo = b
=h +

r r r
h{" =, +bf

r 1
where hi(p) is the estimated channel vector using the CPICH, and b” is the noise vector for the CPICH channel
estimate, from the i-th antenna.

At the receiver, verification consists in choosing a pair of applied coefficients, (,5’1, ,[?2) , which results in a combined

channel estimate from CPICH which best fits the channel estimate obtained from the DPCCH, taking into account the a
priori probability of error on the FBI bits.

One possible way of implementing verification for mode 2 is by choosing ( ﬁl, ,32) from the whole set of possibilities
T= {al, 0'2} , using the logarithmic form of the following decision rule:

(B, B,) = arg(max,,, .+ {In(p(a,,a,)) +In(p(ay,a,)})

where the a priori probability P(a,,a,) for each candidate antenna coefficient pair is determined from the antenna

coefficient pair asked for by the mobile, combined with the a priori probability of each FSM bit used to represent the
antenna coefficient pair. The a priori probability of each FSM hit is assumed to be 96% (assuming there are 4% of
errorsin the feedback channel). Also

[ e ra)
In(pla, @)= 2, ‘ ey lal |a|}

where & is as defined above for mode 1 verification.
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Annex A (informative):

A.l Antenna verification

In closed loop mode 1, if channel estimates are taken from the Primary CPICH, the performance will aso suffer if the
UE can-not detect errors since the channel estimates will be taken for the incorrect phase settings. To mitigate this
problem, antenna verification can be done, which can make use of antenna specific pilot patterns of the dedicated
physical channel. The antenna verification can be implemented with several different algorithms. A straightforward
algorithm can use a 4-hypothesis test per slot. Alternatively, a simplified beam former verification (SBV) requiring only
a 2-hypothesistest per slot can be used. If we have orthogonal pilot patterns on the downlink DPCCH we can apply the
SBV asfollows:

Consider:

Npath

@) > | P(¢h = mj
5 somosic o102

then define the variable xg as, X = 0 if the above inequality holds good and x, = Ttotherwise.

Similarly consider:

_2'\m€‘th 1 {\/:!m('y-éq).ép)*)l\!n(b(%‘ :_”/2)\
St PR b =12) )
Npath 1 (d) (p) (@ =17/2)
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then define the variable x; as, x; = -102 if the above inequality holds good and x; = 172 oherwise.

Whether xq0r x; isto be calculated for each sot is given by the following table:

Slot 0 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14
Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo X1 Xo

The estimate for the transmitted phase is now obtained as:

Zsin(x) ZCOS(K)
Sn(g) +  coslgh) ==+ |0

where:

- thex; values are used corresponding to the current slot and the nextprevious dot taking into account the end-of-

frame adjustment and the used CL timing adjustment del ay;-exeept-in-the-case-of slot-14-wherein-the slot-14-and
slot-1-of the next frame values are used;

- hé‘i’) isthei'th estimated channel tap of antenna 2 using the CPICH;

- hg:) isthei'th estimated channel tap of antenna 2 using the DPCCH,;

- Y isthe DPCH Pilot SNIR/ CPICH SNIR;

- 0 iz is the noise plus interference power on thei'th path.

CR page 3



3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 4

In normal operation the a priori probability for selected pilot pattern is assumed to be 96% (assuming there are 4% of
errorsin the feedback channel for power control and antenna selection).

For closed loop mode 2, if channel estimates are taken from the Primary CPICH, antenna verification can also be
performed, for example using a 16-hypothesis test per slot. For closed loop mode 2, the same pilot sequenceis
transmitted on both antennas for DPCCH. Therefore, we obtain channel estimates from the DPCCH that correspond to
the combined channel from both transmitting antennas:

r r r 1
h® = y(Bh, + B,h;) +b
Where B, [ are the applied coefficients on the antennas at the UTRAN, y is as defined above for mode 1 verification,

h is the actual channel vector from the i-th antenna, and b( )is the noise vector for the DPCCH channel estimate.
Furthermore we have channel estimates made on the CPICH Pilots for each antenna:

Lo = b
=h +

r r r
h{" =, +bf

r 1
where hi(p) is the estimated channel vector using the CPICH, and b” is the noise vector for the CPICH channel
estimate, from the i-th antenna.

At the receiver, verification consists in choosing a pair of applied coefficients, (,5’1, ,[?2) , which results in a combined

channel estimate from CPICH which best fits the channel estimate obtained from the DPCCH, taking into account the a
priori probability of error on the FBI bits.

One possible way of implementing verification for mode 2 is by choosing ( ﬁl, ,32) from the whole set of possibilities
T= {al, 0'2} , using the logarithmic form of the following decision rule:

(B, B,) = arg(max,,, .+ {In(p(a,,a,)) +In(p(ay,a,)})

where the a priori probability P(a,,a,) for each candidate antenna coefficient pair is determined from the antenna

coefficient pair asked for by the mobile, combined with the a priori probability of each FSM bit used to represent the
antenna coefficient pair. The a priori probability of each FSM hit is assumed to be 96% (assuming there are 4% of
errorsin the feedback channel). Also

[ e ra)
In(pla, @)= 2, ‘ ey lal |a|}

where & is as defined above for mode 1 verification.
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