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1 Introduction
During the last RAN1#56bis meeting in Seoul, RAN1 have started the discussion on the DC-HSDPA with MIMO WI and finally came to initial agreements [1]. The main remaining issue is how to design ACK/NACK codebook to support MIMO in DC-HSDPA. 
RAN1#56bis agreements are as below:

· 1 HS-DPCCH 

· TDM of CQI

· A/N codebook(s) FFS until next meeting
In addition, the identified aspects of ACK/NACK codebook design are as below (in no particular order):

· Performance (e.g. codeword distance properties, error detection probability, misdetection probability, RLC retransmission probability)

· Compatibility/reuse of old codebooks

· Robustness when feature is being completely or partly (de)activated
2 HS-DPCCH design with SF128
When we come across the ACK/NACK codebook design for DC-HSDPA with MIMO, the challenging task is how to accommodate 50-codeword into 10-bitwidth slot of current HS-DPCCH structure. As discussed during the last RAN1 meeting, some methods were proposed, e.g. mutually exclusive grouping of the hypotheses. Even with the proposal, we cannot help avoiding performance impact, e.g. uneven performance among codewords. From this observation, we can try another angle for this issue. 
That is, allowing new HS-DPCCH slot format with SF128 resolves the shortage of available bit capacity drastically. Table 1 shows additional slot format for HS-DPCCH.
Table 1: HS-DPCCH fields

	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/

Subframe
	Bits/

Slot
	Transmitted slots per Subframe

	0
	15
	15
	256
	30
	10
	3

	1
	30
	30
	128
	60
	20
	3


With this new slot format of SF128, it is possible to contain all the potential 50 ACK/NACK codewords into the first slot of HS-DPCCH subframe by adopting (20, 6) code. In this way, we can achieve the similar error probability among all the codewords regardless of its configuration, e.g. SIMO/MIMO, MIMO/MIMO, and so on. In addition, this way can preserve the robustness when feature is being (de)activated. The remaining codewords could be reserved for the forward compatibility with 3 or 4 carriers with MIMO. Even further, we can reuse (20, 7) code with respect to the future-proof design.
Regarding the CQI/PCI, we can map CQI/PCI for the serving HS-DSCH cell on the second slot and CQI/PCI for the secondary serving HS-DSCH cell on the third slot. (20, 10) code and (20, 7) code would be reused for type A and type B CQI, respectively. This means that we can transmit all the CQI/PCIs within one subframe, i.e. slot-wise TDM. 
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Figure 1: Frame structure for uplink HS-DPCCH with SF128
Though the PAPR/CM analysis would be required, we expect little difference from SF256. The proposal may or may not impact on the NodeB H/W structure which requires despreading new SF128 code channel. Therefore, we propose to discuss the possibility of HS-DPCCH with SF128. We appreciate other company to provide their view.
3 Proposal
· It is proposed to discuss the possibility to introduce new slot format of HS-DPCCH with SF128 to support DC-HSDPA with MIMO.
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