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1. Introduction

In soft handover region, the transmission power of the DPCCH-HS may not be adequate with the normal UL power control strategy, because only the HS-DSCH serving cell receives the DPCCH-HS. To solve this problem, an additional power offset for the DPCCH-HS may be required. However, since this power offset should be set considering the worst case, the transmission power of the DPCCH-HS may be unnecessarily excessive.

In [1], we have proposed a possible solution for the uplink power control for HSDPA in soft handover. In this contribution, our proposal is detailed and some simulation results are presented.

2. Power Control of UL DPCCH-HS in Soft Handover

Figure 1 shows the basic idea of the proposed UL power control scheme. Detailed power control operation is shown in Figure 2. The proposed power control method operates based on the following principles in order to reduce the excessive TX power in UL. 

· Pilot bits are transmitted on the DPCCH-HS.
· HS-DSCH serving cell calculates the TPC command (TPC-HS) for the DPCCH-HS utilizing the pilot bits of the DPCCH-HS. TPC-HS is time-multiplexed with the TPC command for the primary DPCCH as shown in Figure 2-(a): the TPC commands of two slots per TTI are used for the primary DPCCH and the TPC command of one slot per TTI is used for the DPCCH-HS.
· Transmission power of the DPCCH-HS is controlled only by the TPC-HS from the HS-DSCH serving cell.
· Transmission power of the primary DPCCH is controlled by the same way as the normal uplink power control only with the exception that TPC command from the HS-DSCH serving cell is not utilized when the TPC command is for DPCCH-HS.

· Transmission power of the primary DPCCH may be limited up to the sum of a power offset and power level of the DPCCH-HS. Since a part of TPC commands from the HS-DSCH serving cell is not utilized for power control of the primary DPCCH, the probability of “power up” may be higher than the normal power control case. This power limiting principle can prevent the transmission power of the primary DPCCH from being extraordinarily high while this principle guarantees the reliable reception of the UL DPDCH data.


[image: image1.wmf]One TTI

Cell A

(HS-DSCH

serving cell)

Cell C

HSDPA User

Cell B

Associated DPCH

DPCCH-HS

with pilot bits

TPC commands

for the primary

DPCCH

Pilot bits

TPC commands for the

DPCCH-HS time-multiplexed

with TPC commands for the

primary DPCCH


Figure 1. Basic idea of the proposed UL power control for HSDPA.
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(a) Processing of TPC commands from the HS-DSCH serving cell.
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(b) Processing of TPC commands from the non-HS-DSCH serving cell.

Figure 2. Proposed power control operation.

3. Simulation Results

In this section, some simulation results for the proposed power control scheme are shown assuming that the UE is in soft handover region with three active cells: cell 1 is assumed as the HS-DSCH serving cell. Detailed simulation assumptions are shown in Table 1 in the annex A. 

In Figure 3, BLER of CQI report is shown versus the transmission Eb/No of the DPCCH-HS, where 
[image: image4.wmf]i

m

 denotes the mean attenuation factor of the UL channel for cell i. CQI report is assumed to be (20,5) block-coded. It can be seen that the proposed power control scheme achieves gain in transmission power over the conventional method having the fixed power offset as follows:

· About 1.8 dB gain at 1% BLER when 
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· About 4.9 dB gain at 1% BLER when 
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This shows that the proposed scheme achieves the larger gain when UL channel condition of the HS-DSCH serving cell is worse than those of the other active cells, in which case problem of the conventional power control scheme is more emphasized. It is noted that this gain in transmission power will result in reduction of UL interference.
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Figure 3. BLER of CQI report sent on DPCCH-HS.

Figure 4 shows the performance of decoding UL DPDCH for the proposed power control scheme and the conventional one. It can be seen that the proposed power control scheme does not cause performance loss in decoding UL DPDCH.
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Figure 4. Decoding performance of UL DPDCH received at the HS-DSCH serving cell.

4. Conclusion


In this contribution, we propose an efficient method for HSDPA UL power control in soft handover. It is proposed to include text proposal of Annex B into the section 8.2 of TR 25.858.
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Annex A: Simulation assumptions

Table 1. Simulation assumptions

Chip Rate
3.840 Mcps

Carrier Frequency (GHz)
2

Information bit rate (kbps)
12.2kbps as specified in Annex A of TS 25.104

Primary DPCCH/DPDCH power ratio (dB)
-2.69

Channel Estimation (CE)
Ideal CE 

Inner-loop transmit power control (TPC)
On

Outer-loop power control
Off

TPC step size
1dB

TPC command error rate
No error

Cell configuration
Three cells and single user

Propagation Channel
CASE 1 (2 tap, 3kmph)

As specified in TS 25.104 with tap delays modified to be integer number of chips.

Antenna configuration
2 antenna space diversity

Channel Oversampling
1 sample/chip

Secondary DPCCH SF
256

Secondary DPCCH CQI information bits
5 bits

Annex B: Text proposal for TR 25.858 section 8.2

------------------------------ Start of text proposal for section 8.2.2.1 -------------------------- 

8.2.2.1 HS-DSCH Associated Uplink Dedicated Control Channel 

The following information is carried on the HS-DSCH associated uplink dedicated control channel (DPCCH-HS): 

- H-ARQ acknowlegemnt

A 1-bit Ack/Nack indication is used for a H-ARQ acknowledgement.  The acknowlegement bit is repetition coded to 5 bits and transmitted in one slot. H-ARQ acknowledgement field is DTX’ed when there is no ACK/NACK inforamtion being sent.
- Measurement feedback information
Measurement feedback information contains channel quality indicator that may be used to select transport format and resource by HS-DSCH serving Node-B.  A [5]-bit channel quality indicator is coded and transmitted over two slots.  The transmission cycle and timing for channel quality indicator is determined by UTRAN and signalled by higher layer.  (Note: It is to be determined whether the transmission cycle is influenced by HS-DSCH activity or downlink channel quality)  Details for measurement feedback procedure is described in section 8.2.2.2.
The channel quality indicator consists of a recommended TFRC provided by the UE to Node-B. The recommended TFRC is chosen by the UE from a TFRC reference list. An example of TFRC reference list is provided in section 8.2.2.2.3.
The format for the additional DPCCH is shown in Figure 10. The ACK/NACK message is transmitted with a power offset ΔPAN relative to the Release '99 uplink DPCCH. The power offset ΔPAN is a higher-layer parameter. In addition to the ACK/NACK and the measurement feedback information, 5-bit pilot field is also transmitted in one slot to enable control of the transmission power of DPCCH-HS independent of the primary uplink DPCCH. Slot format for the slot containing the pilot field is shown in Figure 11.
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Figure 10.  Format for additional DPCCH for HS-DSCH related uplink signalling
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Figure 11. Slot format for transmitting pilot field in the additional DPCCH
For TDD, the structure is TBD.

------------------------------ End of text proposal for section 8.2.2.1 -------------------------- 

------------------------------ Start of text proposal for section 8.2.3 --------------------------

8.2.3 Other aspects (we need to find a suitable name)
{This section should describe how the uplink signalling operates in soft-handoff mode etc.}
UL Power Control in Soft Handover for HSDPA

The transmission power of the additional DPCCH can be controlled by a part of the power control commands from the HS-DSCH serving cell. Then, the TPC commands for the additional DPCCH can be time-multiplexed with the TPC commands for the primary UL DPCCH. The pilot bits carried on the additional DPCCH can be used to generate the TPC command for power control of the additional DPCCH.

------------------------------ End of text proposal for section 8.2.3 --------------------------
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