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Introduction

In current working assumption the secondary UL control channel for HSDPA is code multiplexed with the primary UL DPCCH. If UE is not in soft handover region, normal UL power control strategy has no problem for secondary UL DPCCH, because there is only one radio link. 

In soft handover region, upon reception of TPC commands from the active cells, UE will decrease the UL transmit power if a TPC command from any of the active cells is “down”. Of course, this normal power control strategy has no problem with the primary DPCCH. However, there can be some problems in controlling the transmit power of the secondary DPCCH, because only the best cell receives the secondary DPCCH. To solve this problem, an additional power offset for the secondary DPCCH may be required. However, since this power offset should be set considering the worst case, the transmission power of the secondary DPCCH may be unnecessarily excessive.

In this contribution, we propose a possible solution for the uplink power control for HSDPA in soft handover.

UL HS-DPCCH Power Control in Soft Handover

Figure 1 shows the basic idea of the proposed UL power control scheme. 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 secondary DPCCH: In the case of HSDPA UL control channel, bits allocation is less stringent than the DL case. Inclusion of pilot bits in the secondary DPCCH enables Node B to determine the power control command for the secondary DPCCH independently from the primary DPCCH.
· Transmission power of the secondary DPCCH is controlled by the power control command from the best cell: In soft handover, while the primary DPCCH is connected to all the cells in the active set, the secondary DPCCH is connected only to the best cell. Thus, the secondary DPCCH requires independent transmission power control. The best cell calculates TPC command based on the pilot bits on the secondary DPCCH and sends the TPC command to the UE on the associated DL DPCH. The transmission power of the secondary DPCCH is adjusted according to the TPC command from the best cell.
· Transmission power of the primary DPCCH is controlled by the power control command(s) from the cells in the active set except the best cell:  In the normal UL power control, the transmission power of the primary DPCCH is determined such that ‘power down’ if any of TPC command indicates ‘power down’ and otherwise ‘power up’. In the proposed method this principle is applied to the primary DPCCH in the same manner excluding the TPC command from the best cell. It is also possible that the power control commands from the best cell can be time-multiplexed to support the power control of both the primary DPCCH and the secondary DPCCH. For instance, 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 secondary DPCCH. 
· Transmission power of the primary DPCCH is limited up to the sum of a power offset and power level of the secondary DPCCH:  Since the transmission power of the primary DPCCH is determined without the TPC command from the best cell, the probability of the ‘power up’ command is higher than the conventional case that also has the TPC command of the best cell. This power limiting principle prevents the transmission power of the primary DPCCH from being extraordinarily high while this principle guarantees the reliable reception of the UL DPDCH data.
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Figure 1. Basic idea of the proposed UL power control for HSDPA.

Conclusion


This contribution presented the basic idea of a possible solution for UL power control in soft handover. It is proposed to include text proposal of Annex A into the section 8.2 of TR 25.858.
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Annex A: Text proposal for TR 25.858 section 8.2

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

8.2 Uplink 

The uplink signalling consists of the transmission of two separate information :

· A n-bit channel quality indicator. The reporting interval of the channel quality indicator to the Node B is T msec, where T is a UTRAN parameter. 

· A 1-bit H-ARQ acknowledgement. Such an acknowledgement is transmitted on a per HS-DSCH TTI basis.

8.2.1 Overall Structure

The uplink signaling uses an additional DPCCH with SF=256 that is code multiplexed with the existing dedicated uplink physical channels. Pilot bits can be sent on the additional DPCCH for the power control of the additional DPCCH.
In contrast to FDD, the TDD UE does not use its dedicated channel in uplink for transmitting ACK/NACK information, due to the associated fractionated dedicated channel option. To enable a SYNC UL scheme for HARQ, the UE will use a shared uplink resource for transmitting ACK/NACK information. The relation between the shared control channel in DL and shared UL resource can be pre-defined and is not signalled dynamically on the shared control channel.

8.2.2 Detailed Structure

The channel quality indicator is coded and transmitted over two slots.  The acknowledgement bit is repetition coded to 10 bits and transmitted in one slot.  An example format for signalling on the additional DPCCH is shown in Figure 6 assuming no pilot bits. Detailed strucure including pilot bits is FFS. It may be noted that the channel quality indicator field is DTX’ed when there is no channel-quality information being sent on the uplink.  Also, the transmission of the H-ARQ acknowledgement field is DTX’ed when there is no ACK/NACK information being sent on the uplink. 
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Figure 6.  Format for additional DPCCH for HS-DSCH related uplink signalling

For TDD, the structure is TBD.

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 or by the whole power control commands from the cell transmitting HS-DSCH. 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 --------------------------     
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