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1.  Introduction

In FDD, HS-DSCH associated downlink signalling as seen from the UE point of view consists of a downlink DPCH and a number of SCCH-HSs. Only the HS-DSCH serving cell transmits the HS-DSCH associated downlink signalling [1]. It is different from the situation in R’99 where when a UE is in the SHO region then it makes the link combination of duplicated signals from multiple cells. So UE is not able to get gain from radio link combination when receiving the HI information [2]. 

The HS-DSCH related uplink signalling uses a DPCCH-HS channel with SF=256, which is code-multiplexed with existing dedicated uplink physical channels. The HS-DSCH related uplink signalling consists of H-ARQ acknowledgement and channel quality indicator [1]. The information in the DPCCH-HS requires to be received only by the HS-DSCH serving cell, unlike the specification of DPCCH in R’99.

Therefore, different power control operations should be considered to assure the reliable receiving of HS-DSCH-related associated signalling when UE is in the SHO region. In this proposal, we present two power control methods for HS-DSCH associated signalling when UE is in the SHO region.

2. Power control for HSDPA associated UL signalling in SHO region

Current method is to set a fixed power offset for different fields in the UL DPCCH-HS channel relative to DPDCH transmission power all the time. The fixed power offset must be large enough to ensure uplink signalling can be received correctly in any case. It causes unnecessarily high uplink transmission power in case the channel condition is pretty good, such as the general situations when UE is in non-SHO region. 

So two different power settings for the HS-DSCH associated uplink signalling should be applied respectively in and out of SHO region. 

1. When UE is in non-SHO region, there is a fixed power offset for different fields in UL DPCCH-HS (see Poffset1 and Poffset2 in Figure 1). 
2. When UE is in SHO region, an additional power offset is added (see Poffset_add in Figure1) 
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Figure 1, Power setting for HS-DSCH associated uplink signalling

The method has an advantage, i.e. the efficiency of transmission power for UL DPCCH-HS is increased, while preserving the same BER for HS-DSCH associated uplink signalling. The lower transmission power can also decrease the uplink interference in the cell.

3. Power control for HS-DSCH associated DL signalling in SHO region 
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Figure 2, A situation when UE is in SHO region

Figure 2 shows a situation that UE is in the SHO region. The cells A, B, C in active set all transmit the dedicated signals to UE as described in R’99. The normal downlink power control strategy in R’99 ensures that downlink transmission can be reliably received using radio link combination from all cells in active set, not just from the HS-DSCH serving cell. Because of that in case of HSDPA user the requirement for reliably reception of HI might not be fulfilled. The current solution to this problem is to add an appropriate power offset. This might bring a disadvantage in sense that the efficiency of the transmission power at Node B may be degraded.  Another solution for an improved reception of HI is to make a separate fast power control for HI when UE is in SHO region.

To realize the solution, there is a need for a bit in HS-DSCH associated uplink signalling to carry the HI power control command.  

Generally, UL DPCCH-HS carries the ACK/NACK and channel quality indicator. So there is no spare bit to be used as power control command bits if the channel quality indicator exists in every TTI.  In this case, we propose a method to obtain a power control command bit for HI, i.e. –we propose to reduce the number of information bits of channel quality indicator by one when UE is in the SHO region, and then to use the released bit for HI’s power control. 

A possible slot format for the UL DPCCH-HS with the HI power control command bit is shown in Figure 3.
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Figure 3, UL DPCCH-HS slot format

Table 1: TPC_HI Bit Pattern

TPC_HI Bit Pattern
Transmitter power control command

NTPC_HI = 1



1
0
1

0

When UE receives HI and finds the SIR of DL DPCCH’s pilot is higher than a pre-defined threshold, it will set the TPC-HI bit in the UL DPCCH-HS as 0 to indicate NodeB to decrease the transmission power of HI, otherwise UE will set the TPC-HI bit as 1 to increase the transmission power of HI. Node B then will adjust the transmission power of HI according to the TPC-HI’s indication. The period and step of the power control of HI is TBD.

The power of SCCH-HS can be set with a fixed power offset to HI’s transmission power.

This method can provide separate power control for HSDPA associate downlink signalling to ensure that it will be received correctly when UE is in the SHO region. In this way the efficiency of the transmission power at NodeB is improved.
4. Conclusion

The two power control methods for HS-DSCH associated signalling are proposed for inclusion in the standard. One method is for the uplink, where the different power offsets for UL DPCCH-HS in and out of the SHO region are allocated. The other is for the downlink, where HI fast power control is introduced, based on introducing TPC_HI bit in the UL DPCCH-HS slot format.
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