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7.2 Closed loop mode 1
UE uses the CPICH transmitted both from antenna 1 and antenna 2 to calculate the phase adjustment to be applied at
UTRAN access point to maximise the UE received power. In each slot, UE calculates the optimum phase adjustment, φ,
for antenna 2, which is then quantized into Qφ  having two possible values as follows:
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If Qφ = 0, a command '0' is send to UTRAN using the FSMph field. Correspondingly, if Qφ  = π, command '1' is send to

UTRAN using the FSMph field.

Due to rotation of the constellation at UE the UTRAN interprets the received commands according to table 9 which

shows the mapping between phase adjustment, iφ , and received feedback command for each UL slot.

Table 9: Phase adjustments, φφi, corresponding to feedback commands for the slots i of the UL radio
frame

Slot # 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
FSM 0 0 π/2 0 π/2 0 π/2 0 π/2 0 π/2 0 π/2 0 π/2 0

1 π -π/2 π -π/2 π -π/2 π -π/2 π -π/2 π -π/2 π -π/2 π

The weight vector, w2, is then calculated by sliding window averaging the received phases over 2 consecutive slots.
Algorithmically, w2 is calculated as follows:
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where:

{ }2/,2/,,0 πππφ −∈i (5)

For antenna 1, the weight vector, w1, is always:

11 =w 2/11 =w (6)

7.2.1 Mode 1 end of frame adjustment

In closed loop mode 1 at frame borders the sliding window averaging operation is slightly modified. Upon reception of
the FB command for slot 0 of the next frame, the average is calculated based on the command for slot 13 of the
previous frame and the command for slot 0 of the next frame, i.e. φi from slot 14 is not used:
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where:

- 1
13

−jφ  = phase adjustment from frame j-1, slot 13.

- j
0φ  = phase adjustment from frame j, slot 0.

7.2.2 Mode 1 normal initialisation

For the first frame of transmission UE determines the feedback commands in a normal way and sends them to UTRAN.

Having received the first FB command the UTRAN calculates the w2 as follows:
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where:

0φ  = phase adjustment from slot 0 of the first frame.


