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In closed loop Tx diversity UTRAN calculates new estimates of antenna weights based upon the feedback commands sent by UE. The new weights are applied in the beginning of the pilot field of the downlink DPCCH. 

Having received the feedback command through D-field of the uplink DPCCH the time left for processing the command at the UTRAN depends on used downlink physical channel structure, uplink DPCCH structure and propagation delay. As there is no definition of maximum cell size it is possible that the processing time at the UTRAN gets too short and the application of the new weights will take place one slot later. Thus, when the new weights are actually applied at UTRAN side depends on the cell radius. Yet, UE should know when UTRAN applies the weights so that verification were possible.

In order to make the operation at the UTRAN side deterministic and to allow for larger cell radiuses than currently possible it is proposed to use higher layer signaling to inform the UE what is the delay at UTRAN before it applies the new weights based on a received feedback command. A text proposal to TS 25.214 is included.

1. introduction

In closed loop Tx diversity UTRAN calculates new estimates of antenna weights based upon the feedback commands sent by UE. The new weights are applied in the beginning of the pilot field of the downlink DPCCH. Having received the feedback command through D-field of the uplink DPCCH the time left for processing the command at the UTRAN depends on used downlink physical channel structure, uplink DPCCH structure and propagation delay. As there is no definition of maximum cell size it is possible that the processing time at the UTRAN gets too short and the application of the new weights will take place one slot later. Thus, when the new weights are actually applied at UTRAN side depends on the cell radius. Yet, UE should know when UTRAN applies the weights in order to be able to do verification.

2. flexible closed loop mode Tx diversity loop delay

Figure 1 shows an example of uplink/downlink timing for closed loop Tx diversity. Clearly, depending on slot structures and propagation delay the time left for processing of the command at UTRAN side can get very short. This is shown in the Figure 2 which shows the UTRAN processing time as a function of cell radius for the case of SF=512 downlink DPCH and uplink DPCCH structure, pilot=5, TFCI=2, FBI=2 and TPC=1 bits.
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Figure 1. UL/DL timing example in closed loop Tx diversity.

Clearly, for large cells the processing time requirements for UTRAN get very tough if you always try to apply the new weights in the beginning of the pilot field transmitted in the end of the DL slot which is being transmitted while receiving the feedback command.

A simple solution to the problem is to use higher layer signaling to inform the UE what is the delay at UTRAN before it applies the new weights based on a received feedback command. In practice only two possibilities are needed because if the UTRAN response is delayed by one slot cell radiuses > 100 km can be handled. This allows for cell and/or UL/DL DPCH specific response times for UTRAN. Moreover, even UE location specific response time is possible.
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Figure 2. Maximum processing time of the feedback commands at UTRAN as a function of cell size. SF=512 DL physical channel and uplink slot structure, Pilot=5, TFCI=2, FBI=2 and TPC=1, are assumed.

3. text proposal

The following modifications to TS 25.214 v2.0.0 are proposed:

------------------------------------------------Start text proposal----------------------------------------

8.1
Determination of feedback information

The UE uses the Common PIlot CHannel (CPICH) to separately estimate the channels seen from each antenna. 

Once every slot, the UE computes the phase adjustment, (, and for mode 2 the amplitude adjustment that should be applied at the UTRAN access point to maximize the UE received power. In non-soft handover case,  that can be accomplished by e.g. solving for weight vector, w, that maximizes

P=wHHHHw
(1)

where


H=(h1  h2 …(
and where the column vectors hi and h2 represent the estimated channel impulse 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 phase and amplitude adjustments computed by the UE. 

During soft handover or SSDT power control, the antenna weight vector, w can be, for example, determined so as to maximize the criteria function,

P=wH(H1HH1+ H2HH2+(((()w







(2)
where Hi is an estimated channel impulse response for BS#i. In regular SHO, the set of BS#i corresponds to the active set. With SSDT, the set of BS#i corresponds to the primary base station(s).

The UE feeds back to the UTRAN access point the information on which phase/power settings to use. Feedback Signaling Message (FSM) bits are transmitted in the portion of FBI field of uplink DPCCH slot(s) assigned to FB Mode Transmit Diversity, the FBI D field (see 25.211). Each message is of length NW  = Npo+Nph bits and its format is shown in the Figure 3. The transmission order of bits is from MSB to LSB, i.e. MSB is transmitted first. FSMpo and FSMph subfields are used to transmit the power and phase settings, respectively. 
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Figure 3 : Format of feedback signalling message. FSMpo transmits the power setting and FSMph 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 signaled to L1 of UE by higher layers. Two possibilities exist:

1. When feedback command is transmitted in uplink slot i, which is transmitted in 1024 chip offset when compared to received downlink slot j, the adjustment is done at the beginning of the pilot field of the downlink slot (j+1) mod 15, or
2. When feedback command is transmitted in uplink slot i, which is transmitted in 1024 chip offset when compared to received downlink slot j, the adjustment is done at the beginning of the pilot field of the downlink slot (j+2) mod 15.
------------------------------------------------End text proposal-----------------------------------------
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