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1 Introduction 
There have been many discussions on the SF256 HS-DPCCH design for 3-carrier HSDPA without MIMO configuration [1] [2] [3] [4] [5]. One of the most important issues is the HARQ-ACK joint codebook design and the companies proposed their own codebook designs [1] [2] [3] [4].

In this contribution, we analyze the proposed codebooks and provide the performance evaluation results for the following proposed codebook designs for 3C-HSDPA without MIMO configuration.
· Option 1: Codebook in appendix, R1-103463 [1], Rel-8 backward-compatible
· Option 2: Codebook in Table 2, R1-103947 [2], Rel-8 backward-compatible
· Option 3: Codebook of scheme 2 in Table 5, R1-104008 [3], Rel-8 backward-compatible
· Option 4: Codebook of scheme 3 in Table 6, R1-104008 [3], Rel-8 backward-compatible
· Option 5: Codebook of scheme 1 in Table 4, R1-104008 [3], Rel-8 non-backward-compatible
· Option 6: Codebook in Table 1, R1-104200 [4], Rel-8 non-backward-compatible
· Option 7: Codebook in Table 2, R1-104200 [4], Rel-8 backward-compatible
2 Performance evaluation
2.1 Performance metrics
A simple model that 
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 is used for the simulation, where n is random value with standard normal distribution, i.e. n ~ N (0, 1), and h is fading factor. And the signal received is decided by zero forcing method. ACK, NACK, and DTX messages are generated at the probability of [0.9, 0.09, 0.01] for each carrier independently. And then the UE transmits the HARQ-ACK codeword decided by the HARQ-ACK messages of carriers. 
Simulation Metrics are listed as below, 
· Mis-detection (including decoding error)
· This event occurs when the UE transmits HARQ-ACK codewords (excluding DTX), but the NodeB decodes HARQ-ACK incorrectly (including decoding it as DTX).
· Extra PHY retransmission probability 

· This criterion is based on message level. 
· This event occurs when the UE transmits ACK message on some carrier but the NodeB decodes it as NACK or DTX message. 
· RLC retransmission probability 

· This criterion is based on message level. 
· This event occurs when the UE transmits NACK or DTX message on some carrier but the NodeB decodes it as ACK message. 
2.2 Simulation results
Simulation results are given in Figure 1, Figure 2 and Figure 3. The false alarm rate is set to 10% for all simulations. 
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Figure 1: Average mis-detection probability of HARQ-ACK design options
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Figure 2: Average extra PHY retransmission probability of HARQ-ACK design options
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Figure 3: Average RLC retransmission probability of HARQ-ACK design options
We have the following observations:

· Average mis-detection at 1% probability


Of all the designs, the performance difference is within [0.7 dB]. The first four designs with the best performance are option 3, option 6, option 4 and option 7, of which option 3 outperforms option 6 by [0.1 dB], option 6 outperforms option 4 by [0.2 dB], option 6 outperforms option 7 by [0.1 dB].
· Average extra PHY retransmission at 1% probability 

Of all the designs, the performance difference is within [0.7 dB]. The first four designs with the best performance are option 3, option 4, option 6 and option 7, of which the performance of option 3 and option 4 are quite close, option 3 / option 4 outperforms option 6 by [0.3 dB], option 6 outperforms option 7 by [0.1 dB].
· Average RLC retransmission at 0.01% probability

The first three designs with the best performance are option 5, option 3, option 2 and option 7, of which the performance of option 3 and option 2 are quite close, while option 5 outperforms option 3 / option 2 by [0.6 dB], option 3 / option 2 outperform option 7 by [0.3 dB].
3 Conclusion 
In this contribution, we analyzed and provided the performance of the proposed codebook designs for 3C-HSDPA without MIMO configuration. We propose that,
Proposal 1: Adopt the SF256 HS-DPCCH scheme for the case of 3-carrier HSDPA without MIMO configuration. 

Proposal 2: Joint coding of HARQ-ACK messages of 3 carriers for the case of 3-carrier HSDPA without MIMO configuration.

Proposal 3: Take into account the performance difference among the proposed codebook designs and make the final codebook selection based on the comprehensive performance analysis results.
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