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1. Introduction 

Consider the situation that UE receives DCH data on DL DPCH as well as HSDPA data on HS-PDSCH. HI can be transmitted in data field by puncturing or in TFCI field on the associated DL DPCH. Additional transmission power offset (PO4) for HI field should be applied just like existing power offset PO1 for TFCI, PO2 for TPC, and PO3 for pilot.

When UE enters or stays in the soft handover region, UE receivers can make link combination of duplicated signals from multiple cells. But as for HI field, link combination can not be applied because there are not always duplicated transmissions from multiple cells. Therefore, HI should be carried on DL DPCH with an appropriate transmission power for reliable decoding of HI at the UE receivers. 

In this contribution, we present possible power control schemes for HI transmission in more detail.

2. Power Control Schemes for HI Transmission

Figure 1 shows a situation that UE is in the soft handover region, where cell A, cell B and cell C are in active set and UE receives the HSDPA data from only cell A. In that case, because the DL DPCHs of the cell B and the cell C do not have  HI field and only cell A transmits HI field, UE may not be able to get gain from radio link combination in receiving the HI information. 
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Figure 1. Situation that UE is in the soft handover region.

Figure 2 shows an example of two slot structures of DL DPCH frames. Figure 2(a) represents the slot structure of DL DPCH without HI field and Figure 2(b) is that of DL DPCH with HI field. To show all of the possible power offset parameters in the following discussions and for easy illustration, HI is assumed to be sent on Data2 field as an example.
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(a) Slot structure for DL DPCH without HI field


[image: image3.wmf]Data1

TPC

       Data2

Pilot

1 slot

DL DPCH

TFCI

HI

 

(b) Slot structure for DL DPCH with HI field

Figure 2. Slot structure for DL DPCH

We present three schemes for HI transmission power control which can overcome the loss of the combination gain caused by different DL DPCH slot formats of the cells in the active set.

2.1.    Scheme 1: HI transmission with an additional Power Offset
If UE is in the handover region, HI is sent on DL DPCH with constant additional power offset for UE to decode HI reliably as shown in Figure 3. The additional power offset (APO) for HI (see blue box in Figure 3) can be calculated or determined to send HI field reliably to the UE which is on or near the cell boundary. 
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Figure 3. Transmission power for scheme 1.

This power control scheme has an advantage of simplicity in implementation. On ther other hand, this scheme may increase DL interference in handover region, which means that the efficiency of power usage at Node B can be degraded to some extent. 

2.2.    Scheme 2: HI transmission with two additional Power Offsets
Using SSDT codeword, it is possible to indicate the best cell transmitting HI as the primary cell or as the non-primary cell. In this scheme, we can use two kinds of additional power offsets. Figure 4(a) shows the additional power offset (APO1) for HI (see grey box) when the best cell is selected as primary cell. When the best cell is selected as non-primary cell, additional power offset (APO2) for HI (see orange box) is set to a larger value than that of primary cell as shown in Figure 4(b). 
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(a) Transmission power level when the best cell is primary cell
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(b) Transmission power level when the best cell is non-primary cell

Figure 4. Transmission power level for scheme 2.

This power control scheme is similar to PDSCH power control using SSDT codeword, which has an advantage in implementation. But the efficiency of transmission power usage at the best cell still may not be optimized. 

2.3.    Scheme 3: HI transmission over multiple cells
For a UE in handover region, determination of additional power offset for HI should be based on following points.

· Efficient cell power usage.

· Increase of DL interference should be minimized.

Node B usually has multiple cells under its control. Consider the case that only one cell of the Node B transmits HI field to the UE in a handover region as shown in Figure 5-(a). To guarantee the reliable HI reception at the UE side, the additional power offset value can be set by using the Scheme 1 or 2 described above, assuming the worst case. However, this may cause unnecessary increase of power consumption and DL interference.

Since the Node B determines HI transmission, it is possible to allow the active cells of the same Node B to transmit HI. Therefore, it is proposed that all the active cells of the Node B transmitting HS-DSCH send HI information to UE as shown in Figure 5(b). 
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Figure 5. Architecture for HI transmission scheme

If all the cells in the active set belong to the same Node B and transmit HI field, then additional power offset does not need to be added to the HI power offset (PO4). Even though all the active cells do not belong to the Node B transmitting HS-DSCH, if the multiple cells transmit HI as proposed, then the additional power offset can be decreased compared to that of Scheme 1 and 2.

3. Conclusion

In this contribution, three kinds of power control scheme for HI transmission in the case of handover situation are presented with some discussion:

· Scheme 1: Additional power offset is added to HI transmission power.

· Scheme 2: Two additional power offsets for the HI transmission are applied according to SSDT signalling.

· Scheme 3: HI is transmitted from multiple active cells of the Node B transmitting HS-DSCH. 

Scheme 3 has advantages over Scheme 1 and Scheme 2 in the aspect of power consumption and DL interference because it allows radio link combination for HI reception. It is noted that sheme 3 can also utilize the additional power offset if needed as described in scheme 1 and 2. 

It is proposed that HI transmission from multiple active cells of the Node B transmitting HS-DSCH should be considered as one candidate of the power control schemes for HI transmission.
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