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Beginning of part 1...

7 Closed loop mode transmit diversity

The general transmitter structure to support closed loop mode transmit diversity for DPCH transmission is shown in
figure 3. Channel coding, interleaving and spreading are done as in non-diversity mode. The spread complex valued
signal isfed to both TX antenna branches, and weighted with antenna specific weight factors w; and w,. The weight
factors are complex valued signals (i.e., w; = g + jb;), in general.

The weight factors (actually the corresponding phase adjustments in closed loop mode 1 and phase/amplitude
adjustmentsin closed loop mode 2) are determined by the UE, and signalled to the UTRAN access point
(=cell transceiver) using the D sub-field of the FBI field of uplink DPCCH.

For the closed loop mode 1 different (orthogonal) dedicated pilot symbolsin the DPCCH are sent on the 2 different
antennas. For closed loop mode 2 the same dedicated pilot symbolsin the DPCCH are sent on both antennas.
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Figure 3: The generic downlink transmitter structure to support closed loop mode transmit diversity
for DPCH transmission

There are two closed loop modes whose characteristics are summarised in the table 8. The use of the modesis
controlled via higher layer signalling.

Table 8: Summary of number of feedback information bits per slot, Nrgp, feedback command length
in slots, Ny, feedback command rate, feedback bit rate, number of phase bits, Ny, per signalling
word, number of amplitude bits, Np,, per signalling word and amount of constellation rotation at UE
for the two closed loop modes

Closed | Nrsp | Nw Update Feedback bit Npo Nph Constellatio
loop rate rate n rotation
mode

1 1 1 1500 Hz 1500 bps 0 1 /2
2 1 4 1500 Hz 1500 bps 1 3 N/A
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7.1 Determination of feedback information

The UE uses the CPICH to separately estimate the channels seen from each antenna.

Once every dot, the UE computes the phase adjustment, ¢, and for mode 2 the amplitude adjustment that should be
applied at the UTRAN access point to maximise the UE received power. During soft handover, the UE computes the
phase adjustment and for mode 2 the amplitude adjustment to maximise the total UE received power from the cellsin
the active set. In the case that aPDSCH is associated with a DPCH for which closed-loop transmit diversity is applied,
the antenna weights applied to the PDSCH are the same as the antenna weights applied to the associated DPCH. In case
aPDSCH is associated with a DPCH during soft handover, the UE may emphasize the radio link carrying PDSCH
when calculating the antenna weights. An example of how the computations can be accomplished is given in Annex
A2

The UE feeds back to the UTRAN access point the information on which phase/power settings to use. Feedback
Signalling Message (FSM) bits are transmitted in the portion of FBI field of uplink DPCCH dot(s) assigned to closed
loop mode transmit diversity, the FBI D field (see [1]). Each message is of length Ny = Nyo+Np, bits and its format is
shown in the figure 4. The transmission order of bitsis from MSB to LSB, i.e. MSB is transmitted first. FSMy, and
FSMh subfields are used to transmit the power and phase settings, respectively.

MSB LSB

— Nph >« Npo —p

Figure 4: Format of feedback signalling message. FSM,, transmits the power setting and FSMy;, the
phase setting

The adjustments are made by the UTRAN Access Point at the beginning of the downlink DPCCH pilot field. The
downlink slot in which the adjustment is done is signalled to L1 of UE by higher layers. Two possibilities exist:

1) When feedback command is transmitted in uplink slot i, which is transmitted approximately 1024 chipsin offset
from the received downlink slot j, the adjustment is done at the beginning of the pilot field of the downlink slot
(j+1) mod 15.

2) When feedback command is transmitted in uplink slot i, which is transmitted approximately 1024 chipsin offset
from the received downlink slot j, the adjustment is done at the beginning of the pilot field of the downlink slot
(j+2) mod 15.

Thus, adjustment timing at UTRAN Access Point is either according to 1) or 2) as controlled by the higher layers.
T jed. »
i SSOCH H-The timing of the weight

adj ustment of the PDSCH is such that the PDSCH wel ght adj ustment isdone at the PDSCH dot border, N chips after
the adjustment of the associated DPCH, where 0 < N < 2560.

..Endof part 1
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Beginning of part 2...

A.2 Computation of feedback information for closed loop
transmit diversity

In non-soft handover case, the computation of feedback information can be accomplished by e.g. solving for weight
vector, w, that maximises.

P=w"H"Hw 1)
where
H=[hy hy] and w=[ wy, w, ]
and where the column vectors h; and h, represent the estimated channel impul se responses for the transmission antennas
1 and 2, of length equal to the length of the channel impulse response. The elements of w correspond to the adjustments
computed by the UE.

During soft handover, the antenna weight vector, w can be, for example, determined so as to maximise the criteria
function:

P =w"(H,"Hi+ Hy'Ho+ - )w ()

where H; is an estimated channel impulse response for BS#i. In regular SHO, the set of BS#i corresponds to the active
Set.

If PDSCH is present, the UE may emphasize the PDSCH serving cell. In this case the antenna weight vector, w can be,
for example, determined so as to maximise the criteria function:

P= V_VH(OC(HlHHl)"' (1'0()(H2HH2+""))V_V

where BS#1 isthe PDSCH serving cell and coefficient o islessthan or equal to 1. For example o = 0.7 enhances
DSCH performance while ensuring that there is only a small degradation on the DPCH.

...End of part 2
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