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1. Introduction

In the last meeting, whether to introduce ‘DTX codeword + DTX codeword’ (‘D/D+D/D’) or ‘DTX’ (no transmission) for HARQ-ACK of 8C-HSDPA was still pending. This contribution summarizes the further analysis for ‘D/D+D/D’ and ‘DTX’.
2. Discussion
2.1 General discussion
It was proposed in [1]

 REF _Ref303859814 \r \h 
[2] that ‘D/D+D/D’ should be transmitted when Secondary_Cell_Active is larger than 3 and the UE does not detect HS-SCCH for any downlink carrier whose HARQ-ACK information is mapped to the same HS-DPCCH and, at the same time at least one HS-SCCH is detected for a carrier whose HARQ-ACK information is mapped to the other HS-DPCCH, in order to simplify the Node B design and ensure that the detection thresholds used by the Node B still only depends on the number of activated secondary serving HS-DSCH cells. 
In our view, however, ‘DTX’ instead of ‘D/D + D/D’ is more beneficial, according to the following reasons:

1. It is obvious that transmitting ‘D/D+D/D’ will consume about 3dB more power when compared with ‘DTX’, which is no transmission, in the HARQ-ACK slot[3]. The 3 dB power saving of UE with ‘DTX’ can benefit the uplink coverage.

2. Using ‘DTX’ will not bring much impact in Node B implementation. It was argued that if ‘D/D+D/D’ was not introduced, the detection thresholds used by the Node B would be varied depending on the number of downlink carriers. In our understanding, the detection threshold to determine the 1% P(DTX->ACK) false alarm rate will vary according to the MIMO configuration as well, so it is not an issue for the Node B to change thresholds according to different configurations.
3. In 4C, the major reason to introduce D/D is to avoid half-slot issues. In 8C, however, there is no half-slot transmission issue because the whole slot of the HARQ-ACK field in the HS-DPCCH is off.
4. Introducing ‘DTX’ only has trivial impact to the CM value. According to the definition of CM value, it is based on the calculation of rms for the v_norm, the normalized voltage waveform of the input signal, where rms is a statistic average over a long period of time. Because the impact for the HARQ-ACK field only contributes 1/3 in the 3-slot HS-DPCCH structure, and furthermore, the probability for DTX in all 4 carriers is very low, almost no difference in CM value can be observed between transmitting nothing and transmitting a codeword.
2.2 Performance analysis

· Code distance

In our view, however, introducing a codeword by appending it to the Rel-9 DC-MIMO codebook will not provide any gains from the detection performance perspective, compared with using ‘DTX’. The detection performance impacted by introducing a codeword is mainly determined by the code distance of the codeword to key-codewords. The code distance between ‘D/D’ and key-codewords of Rel-9 DC-MIMO codebook is shown in Table 1.

Table 1 Code distance of DTX codeword to key-codewords
	
	A/D
	AA/D
	D/A
	D/AA
	A/A
	A/AA
	AA/A
	AA/AA

	D/D
	5
	6
	5
	7
	6
	3
	6
	6


It can be easily observed that the distance of ‘D/D’ with A/AA is 3, which is the smallest distance in that space, and this will certainly impact the detection performance to some extend. 
· Simulation results

A simple comparison of the PHY retransmission rate, which is defined as P(NACK, DTX or DTX codeword), between the performance of ‘DTX’ and ‘D/D’ in Single-Dual space in static channel is shown in Figure 1, where threshold 1 is set according to a false alarm rate exactly equal to 1%, and threshold 2 is set according to a false alarm rate a little higher than 1%. It can be clearly observed from the curves that the PHY retransmission rate of ‘D/D’ is always higher than that of ‘DTX’ in each threshold setting, which is not desired.
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Figure 1 PHY retransmission rate in single-dual space with different thresholds for using ‘DTX’ and ‘D/D’
3 Conclusion
Based on the discussion above, it seems that introducing ‘D/D+D/D’ would require the UE to consume more power and may degrade the performance of HARQ-ACK detection in some scenario. Although the Node B may be benefited from the threshold setting depending on the number of activated carriers, this does not outweigh the disadvantages of the increased UE power consumption and possible performance degradation. Hence, we suggest that the Rel-10 mechanism be unchanged for 8C operation. 
Proposal: The HARQ-ACK operation is handled per HS-DPCCH; if no data is received/detected for the carriers corresponding to one HS-DPCCH, the UE transmits nothing, i.e. DTX, in the HARQ-ACK field.
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