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Introduction
For DC-HSDPA, it is necessary to transmit CQI information and ACK/NACK relating to both of the carriers. One straightforward way to do this, which was discussed during RAN1#52bis and RAN1#53 is to duplicate the HS-DPCCH and map the duplication to either two OVSF codes or the I and Q branches on the same OVSF code [1]. When N_max_dpdch=0 (i.e. no DPDCH is configured), then mapping to the I and Q branches of code (256,33) seems to be a sensible option.

Transmitting an additional HS-DPCCH will impact the cubic metric and possibly require further PA backoff, and will also require some additional power overhead for transmitting the additional information [2]. This paper examines the possible impact to cell radius of dual HS-DPCCH transmission considering several combinations of power offsets

Cubic metric impacts

The cubic metric was calculated using the following set of assumptions:

· SF 4 

· ec: 24/15 

· hs: 24/15 and 38/15
· ed: 17/15, 27/15, 47/15, 84/15 

· d: No DPDCH 

· HS-DPCCH1   branch Q  C(33) always on 
· HS-DPCCH2   branch I   C(33) on/off  
· uncorrelated data on HS-DPCCH1   & HS-DPCCH2  
Results are shown in the table below:
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PA backoff based on these results was calculated as follows:
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Coverage impacts
The appendix shows the individual calculations of coverage impact. A summary is presented below:
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Conclusion

For N_max_DPDCH=0, use of I/Q on code 33 seems a reasonably straightforward solution, although it should be noted that the uplink coverage of data rates up to a few hundreds of kbps can be affected by 5-10%, hence improvement in DL coverage should be considered in the context of the uplink impact.

Regarding N_max_DPDCH>0, standardising a dual HS-DPCCH structure requires additional code mapping to be defined increasing configuration and testing complexity. Therefore our preference is to consider N_max_DPDCH=0 only and not allow operating of DC-HSDPA in combination with an uplink DPDCH.
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Appendix: Detailed calculations
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