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1
Introduction
In DC-HSDPA operation two different PDUs (i.e. dual streams mode) is transmitted on the two carriers for improving the peak-rate. However, to enlarge cell coverage is also another important requirement. In some case the wireless situation possibly turns worse suddenly. In this contribution, to enlarge cell coverage and enhance stability of radio link, a new scheme that only one PDU (i.e. single stream mode) transmitted with multi RV versions on both two carriers is proposed.

2
Discussion
In the discussion, a transmitter diagram is presented at first, which can support both dual stream function and single stream function. Then a method of adaptive switching between the dual streams mode and single stream mode is discussed. At last a possible signalling design for the adaptive switching between the dual streams mode and single stream mode is illustrated.

2.1 Transmitter Diagrams
As shown in figure1, the transmitter can support both dual stream function and single stream with multi RV versions function. NodeB can turn on switch K1 down to transmit dual stream on two carriers. Otherwise, NodeB can turn on switch K1 up to assign the single stream on two carriers. Obviously the two transmitter branches in single stream mode can use two different RV versions, different OVSF codes and two independent scramble codes. If single stream is transmitted through the transmitter, UE can acquire IR combination gain besides frequency diversity gain in every TTI transmission. So UE can acquire much more than 3dB gain in the single stream mode of DC-HSDPA operation compared with in single carrier operation. Then more than 20% cell radius gain and 40% cell area gain could be acquired with 3dB gain.
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Figure1   transmitter diagram supporting dual stream and single stream function
Otherwise current HS-DPCCH design could be reused for of single stream and dual stream in DC-HSDPA operation. So the implementation of the above transmitters can bring little hardware complexity compared with dual stream DC-HSDPA transmitter. And software complexity of MAC implementation of UE or NodeB should be almost same as the complexity of MIMO operation.

2.2 Adaptive Switching between Dual Streams and Single Stream Mode in DC-HSDPA Operation
Adaptive Switching between Dual Streams and Single Stream Mode in DC-HSDPA Operation according to the instant wireless condition may be needed to make best use of Single Stream Mode in DC-HSDPA Operation. The decision procedure may be simple as following.
If NodeB detects the some values of reported CQIs for two carriers are lower than a certain threshold for several continuous CQI periods (for example 4 or more), the wireless environment is considered unstable and worse. In this case transmitter can switch to the Single Stream Mode from the Dual stream mode, which assigns the single stream on the two-carriers. So the user can stably receive data with better experience when moving far away from the NodeB or in Manhattan scenario.

If NodeB detects the some values of CQI for two carriers are higher than the certain threshold, the wireless environment is considered good. In this case transmitter can switch back from Single stream mode to the Dual Stream Mode, which assigns the dual stream on the two-carriers. Then the user can restart receiving high rate data.

2.3 Signalling Design for the Adaptive Switching
For adaptive switching between Dual Streams and Single Stream Mode in DC-HSDPA operation, UE need to timely know whether single stream or dual stream is transmitted. For example, We might redefine the information bits in HS-SCCH type1 in DC-HSDPA operation.    

    The original definition in 3gpp 25.212 is as following

-Redundancy and constellation version (3 bits):
   xrv,1, xrv,2, xrv,3

-New data indicator (1 bit): 

                 xnd,1

   The new definition could be as following.

-Redundancy and constellation version (3 bits) and New data indicator :
   

    xrv,1, xrv,2, xrv,3:            000, the first transmission besides RV version

                               001~111, the retransmission besides RV version

-Indication for the single stream and dual streams mode(1 bit): 
     xnd,1

So one HS-SCCH every one carrier may is necessary for the indication of Dual Streams or Single Stream Mode in DC-HSDPA operation.

Alternatively, we might use HS-SCCH order to indicate the adaptive switching between the single stream and dual streams mode. 
3
Conclusions

Although two different data streams (i.e. dual streams mode) transmitted on the two carriers is to improve the transfer peak-rate in DC-HSDPA operation, only one data steam (i.e. single steam mode) transmitted on both two carriers need to be included to enlarge cell coverage and improving experience such as in Manhattan scenario. And single stream mode in DC-HSDPA operation might bring only a little additional complexity. We propose to bring single stream mode into DC-HSDPA operation and study it further.
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