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1 Introduction

The required power offset for the uplink ACK/NAK was discussed in [1] and it was shown that the required power offset of HS-DPCCH when compared with the normal DPCCH varies a lot, especially between SHO and no SHO case (especially at low terminal speeds). A semi static power offset signalled at higher layers has been proposed and was agreed in the last WG1meeting [3]. The required power offset may, however, vary a lot from TTI to TTI, especially when the UE is in SHO, depending on whether the uplink where the HS-DPCCH is transmitted is the strongest or not, as pointed out in [2]. To solve this, a power control scheme was proposed for the HS-DPCCH in [2]. The scheme in [2] requires addition of pilot bits to HS-DPCCH, which reduces the bits available for ACK/NAK and QI signalling. Furthermore, the TPC bit from the HSDPA Node B would be used to power control HS-DPCCH. This implies that the normal DPCCH power control does not to follow the best Node B, which is against the basic idea of SHO.

A much simpler way of controlling the power offset of the HS-DPCCH is to signal the uplink power offset on HS-SCCH as has been proposed earlier. This is shortly discussed and a text proposal is made.

2 Proposed power control scheme

In the TR [3], the power offset 
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 relative to the Rel99 uplink DPCCH is defined for the ACK/NAK message. This power offset is defined to be sent as a higher layer parameter. This higher layer signalling allows to have a different power offset of the ACK/NAK message for different cells and different users. For SHO it only allows to set the worst case power offset, since fast fading and thus the change of best uplink is not possible to follow with this higher layer parameter. The high power offset for ACK/NAK affects the uplink cell coverage in some cases due to UE power limit.

Especially for the SHO case we propose to use a 2 bit uplink power offset parameter which would be sent on HS-SCCH with other HARQ parameters. With these 2 bits, four power offsets would be possible to signal, e.g., 0, 3, 6 and 9 dB. The higher layer power offset parameter would set the default power offset used normally and this new power offset would be in addition to the default power offset (typically used for UEs in SHO). This coarse power control would be most beneficial for slowly moving UEs in SHO as shown in [1], thus the delay (7-8 ms) of this uplink power offset is not that critical. 

The Node B operation would be very similar to normal power control: the SIR of the Rel99 DPCCH is compared to PC threshold. In addition to determining whether the SIR is above or below the threshold, the power difference is determined and used to set the uplink power offset parameter. Due to the control delay it would be beneficial to average the power difference over a few slots. With averaging the effect of different UE speeds is also taken into account.

The proposed uplink power offset signalling on HS-SCCH allows faster and more accurate power control than higher layer signalling only with minimal signalling overhead. Also, the UE power limit is reached less often and therefore the coverage problem due to high ACK/NAK power offset is less severe.

3 Conclusions

A two bit uplink power offset parameter is proposed to be included in the HS-SCCH and the corresponding change to TR added. A text proposal is attached.
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8.1.2 Detailed Structure FDD

Shared Control Channel

For each HS-DSCH TTI, each Shared Control Channel (SCCH-HS) carries HS-DSCH-related downlink signalling for one UE. The following information is carried on the SCCH-HS:

· Transport-format and Resource related Information (TFRI)


· Channelization-code set: 7 bits

· Modulation scheme: 1 bit

· Transport-block-set size + Transport-channel identity: 6 bits

· Hybrid-ARQ-related Information (HARQ information)
.

· Hybrid-ARQ process number: 3 bits

· Redundancy version: [2] bits

· New-data indicator: [1] bit

· Uplink ACK/NAK power offset: 2 bits
The exact number of bits for the Hybrid-ARQ-related information is to be confirmed with RAN2.

The Shared-Control-Channel information is split into two parts:

· Part-1: Channelization code set and modulation scheme (8 bits)

· Part-2:  Transport-block-set size + Transport-channel identity and Hybrid-ARQ-related information ([14] bits)

……….

8.2.2
Detailed Structure FDD

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 10 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 Error! Reference source not found..
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 Error! Reference source not found..
The format for the additional DPCCH is shown in Figure 1.  The ACK/NACK message is transmitted with a power offset ΔPAN relative to the Release '99 uplink DPCCH. The power offset ΔPAN is the sum of the uplink ACK/NAK power offset signalled on HS-SCCH and the default power offset which is a higher-layer parameter. 
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Figure 1.  Format for additional DPCCH for HS-DSCH related uplink signalling

For TDD, the structure is TBD.
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