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Discussion and decision 
1. Introduction

In the last RAN1#66 meeting, most of the remaining details of HS-DPCCH design for 8C-HSDPA had been decided and agreed in [1], however there was an item listed below which seemed to be ambiguous.
· If 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 on HS-SCCH is detected for a carrier whose HARQ-ACK information is mapped to the other HS-DPCCH, then what should be transmitted on the HARQ-ACK field to indicate ‘detecting nothing’?

There may be two options, one is to transmit ‘DTX’ (according to Rel-10 mechanism), and the other is to transmit ‘DTX codeword + DTX codeword’ (denoted as ‘D/D+D/D’ for easy writing) (proposed in [2]).
This contribution analyzes the impact of introducing ‘D/D+D/D’ on decoding performance, and suggests that the Rel-10 mechanism be unchanged for 8C operation.
2. Discussion

An example for illustrating the special case mentioned in the introduction is shown in Figure 1 and Figure 2. According to Rel-10 solution, no transmission of HARQ-ACK information occurs on HS-DPCCH2 (i.e. DTX). This is illustrated in Figure 1 (reference from [2]). In [2] it was proposed to transmit ‘D/D+D/D’ 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. This is illustrated in Figure 2 (reference from [2]).

[image: image1]
Figure 1 Illustration of transmitting DTX on HS-DPCCH2

[image: image2]
Figure 2 Illustration of transmitting D/D+D/D on HS-DPCCH2
Given that the ‘D/D+D/D’ is introduced, for both UE and NodeB, the Rel-10 coder and decoder can not be directly reused, and some additional modifications have to be made. In addition, since the NodeB has knowledge from scheduling, the detection threshold used by the NodeB can be easily changed to ensure better performance.
3. Simulation
We did a simulation to evaluate the impact of introducing ‘D/D+D/D’ compared with transmitting ‘DTX’. The following two scenarios are considered.
· Scenario 1: NodeB schedules data on 8 carriers. 
· The 2 HARQ-ACK energy are summed up to compare with the a noise threshold for both options
· Scenario 2: NodeB schedules data on the first 4 carriers, while all 8 carriers are activated.
· For the option of ‘D/D+D/D’,  the 2 HARQ-ACK energy are summed up to compare with a noise threshold

· For the option of ‘DTX’, NodeB only uses the first HARQ-ACK energy to compare with another noise threshold, which would also guarantee the 1% false alarm of ACK in this scenario.
Metrics: 
· False alarm of ACK per stream, 1%
· It is the event that nothing is transmitted by the UE but it is decoded as ACK message for the specific data stream.
· Misdetection of ACK, 1%
· It is the event that ACK message is transmitted by the UE (for all data stream) but it is decoded as another message for the specific data stream. 
· We use average misdetection in the simulation results as all streams perform statistically in the same way.
The simulation results are shown in Figure 3and Figure 4. Figure 3 illustrates the performance of the two options in scenario 1: no obvious difference can be observed. Figure 4 illustrates the difference performance between the two options in scenario 2: it can be easily observed that the ‘D/D+D/D’ option has about 3dB loss at 1% misdetection. 
Based on the simulation results and analysis, we observe that introducing ‘D/D+D/D’ may not be helpful for cases when HARQ-ACK may transmit from both HS-DPCCHs, and would consume more power.
Although the ‘D/D+D/D’ option enables the NodeB to set the threshold only based on the number of activated carriers, it  seems not helpful for detection performance. On the other hand, the ‘DTX’ option may require dynamic threshold according to the number of scheduled carriers, but it is still possible for NodeB to only distinguish two cases: whether data is scheduled on carriers corresponding to both HS-DPCCH or not, and to apply a threshold for each case. 
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Figure 3 Misdetection prob. when NodeB schedules data on all 8 carriers.
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Figure 4 Misdetection prob. when NodeB schedules data on the first 4 carriers, while 8 carriers are activated.
4. Conclusions

This contribution discussed the impact of introducing “D/D+D/D” on UE, NodeB and HARQ-ACK detection performance. Based on the analysis above, it seems that introducing ‘D/D+D/D’ would require the UE consume more power and may degrade the performance of HARQ-ACK detection in some scenario. Although the NodeB may benefit of the threshold setting depending only on the number of activated carriers, the update of such threshold to ensure better performance can be easily done by the NodeB and, in our opinion, 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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