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1
Introduction
RAN#43 agreed on work item on MIMO operation in a cell operating DC-HSDPA [1]. DC-HSDPA + MIMO is expected to enhance the user experience in general. Below we provide some high level requirements for the consideration of the group for specification of DC-HSDPA + MIMO operation. Another aspect discussed in this document is the further enhancement of the HARQ operation of Rel-8 DC-HSDPA.
2
Deployment aspects for consideration
When deploying MIMO, it is not yet clear whether the upgrade would be done to support MIMO on both carrier 1 and carrier 2, and there needs to be the possibility to support MIMO only on one of the carriers, and STTD on the other.
With regards to single stream and dual stream MIMO combinations, the applicability of dual stream operation for the UE seems to be dependent on the reported CQI. HS-DPCCH design for DC-HSDPA and MIMO should allow for flexible multiplexing of Ack/Nack part and the CQI/PCI part for simultaneous operation of single and dual stream MIMO operation on the two carriers.
Table 1: Some possible deployment configurations for DC-HSDPA + MIMO

	Carrier 1 
	Carrier 2

	MIMO
	MIMO

	STTD
	STTD

	MIMO
	STTD

	STTD
	MIMO


3 HARQ operation for DC-HSDPA

DC-HSDPA in Rel-8 uses joint scheduling mode and the HARQ re-transmissions for each of the carriers are performed on the same carriers as the initial transmission. ACK/NACK/DTX information in HS-DPCCH for the 2 carriers is jointly encoded. Even for adjacent carriers additional frequency diversity gains could be envisaged if the NodeB has the flexibility to schedule the retransmission in a different carrier than the one that was used for previous transmission. This can be done irrespective of whether one or more of the carriers are configured for dual cell operation or in combination of MIMO in one or both carriers. It is noted that there would likely be some new (1-bit of) information needed on the downlink HS-SCCH to indicate on which carrier the retransmission is scheduled. However it is understood that the uplink would not be impacted.

Regarding the HS-SCCH impacts, given that we signal downlink control information independently on different HS-SCCHs, it is felt that the decision to add this retransmission flexibility in Release 9 would not slow down progress of other Release 9 MC-HSPA aspects. Hence we would like companies to provide a short evaluation of this enhancement, with the possibility of adding it if reasonable gains in system performance are found.
4 Conclusion

Benefits of supporting MIMO on only one of the carriers for DC-HSDPA + MIMO operation were described. 
Also presented was need for flexibility to allow HARQ retransmissions independent of the carrier on which it was originally transmitted. 
It is requested the above is considered during the standardisation of DC-HSDPA + MIMO.
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