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1
Introduction

There is a new uplink DPCCH slot format in release 7, which has 4 TPC bits instead of 2 as the rest of the formats have. This slot format together with new enhanced F-DPCH concept causes dynamically changing downlink power control timing.
In this paper solution correcting above mentioned problem is presented.
2
Problem
Usually there has been 512 chips processing time for downlink SIR estimation and inner loop power control. This together with uplink slot format #4 has caused following power control timing clarified in Figure 1 (taken from [2], there as Figure B.4):
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Figure 1: Transmitter power control timing for F-DPCH with a TPC offset NOFF1 larger than 14 with uplink DPCCH slot format #4
In Figure 1 it is clarified that TPC command can be delayed to the next uplink slot since in worst case there is no processing time at all if delaying is not done.
In [1] it is defined that each DL TPC command will be transmitted in the first available uplink TPC field:
5.2.1.2
Ordinary transmit power control
5.2.1.2.1
UE behaviour

The UE shall generate TPC commands to control the network transmit power and send them in the TPC field of the uplink DPCCH. An example on how to derive the TPC commands in given in Annex B.2.

The UE shall check the downlink power control mode (DPC_MODE) before generating the TPC command:

· if DPC_MODE = 0 : the UE sends a unique TPC command in each slot and the TPC command generated is transmitted in the first available TPC field in the uplink DPCCH;

In case enhanced F-DPCH has slot format with Noff1 smaller than 14 this leads to timing presented in Figure 2. It can be noticed that the TPC command generation timing for the same downlink slot is now different than in Figure 1 case. The timing of the TPC generation for downlink power control is F-DPCH slot format dependent. Since in F-DPCH case downlink power control is based only on HS-DSCH serving cell this F-DPCH slot format dependency might cause the timing of downlink power control loop to change in each serving cell update as different slot formats are used in different cells.

[image: image2.wmf] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T

 

  P

 

    C

 

T

 

  P

 

    C

 

T

 

  P

 

    C

 

T

 

  P

 

    C

 

T

 

  P

 

    C

 

PILOT

 

TPC

 

PILOT

 

TPC

 

PILOT

 

TPC

 

PILOT

 

TPC

 

DL SIR

 

m

easurement

 

 

DL

-

UL timing

 

 offset (1024 chips)

 

Slot (2560 chips)

 

Propagation delay 

t

p

 

UL SIR

 

measurement 

 

Response

 

to TPC

 

DL F

-

DPCH

 

at 

UTRAN

 

Propagation delay

 

DL F

-

DPCH

 

at UE

 

UL DPCCH

 

at 

UTRAN

 

UL DPCCH

 

at UE

 

N

OFF1

 

Slot 

(2560 chips)

 

t

0

 

F

-

DPCH

 

PILOT

 

TPC

 

PILOT

 

TPC

 

Response

 

to TPC

 


Figure 2: Transmitter power control timing for F-DPCH with a TPC offset NOFF1 smaller than or equal to 14 with uplink DPCCH slot format #4
3 Solution
Suggested solution for this problem is changing timing of enhanced F-DPCH downlink power control so that timing is not depending on the slot format but is defined for a downlink slot. This way situation shown in Figure 2 changes to one presented in Figure 3.
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Figure 3: Transmitter power control timing for F-DPCH with a TPC offset NOFF1 smaller than or equal to 14 with uplink DPCCH slot format #4
The following change is proposed to 25.214:
5.2.1.2
Ordinary transmit power control
5.2.1.2.1
UE behaviour

The UE shall generate TPC commands to control the network transmit power and send them in the TPC field of the uplink DPCCH. An example on how to derive the TPC commands in given in Annex B.2.

The UE shall check the downlink power control mode (DPC_MODE) before generating the TPC command:
-
if DPC_MODE = 0 : the UE sends a unique TPC command in each slot. In case uplink DPCCH slot format #4 is used TPC command generated is transmitted in the TPC field of the next uplink DPCCH slot starting after corresponding downlink slot that is used in deriving of TPC command. Otherwise the TPC command generated is transmitted in the first available TPC field in the uplink DPCCH;
4 Conclusions

 Solution to downlink power control timing problem was presented in this document. Related CR will be done for TS25.214. 
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