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1 Introduction 
In the 3GPP RAN#46 meeting, the WID of 4C-HSDPA was approved [1]. In RAN1#60 meeting, the HS-DPCCH design issue was discussed, for example, in [3]

 REF _Ref257130204 \r \h 
[4]

 REF _Ref257130226 \r \h 
[5]

 REF _Ref257130207 \r \h 
[6]

 REF _Ref257130208 \r \h 
[7], and the following agreements are reached [2],

The following are agreed:

Proposal 1: The HS-DPCCH overall subframe structure with a 1-slot HARQ-ACK field followed by a 2-slot CQI field should be kept.

Proposal 2: The minimum CQI feedback cycle with 4 activated carriers is 4 ms. FFS for other cases. 

Conclusions:

· For the case of 4C with MIMO:

· Re-use Rel-9 HS-DPCCH codebooks

· For at least the case of 3C without MIMO:

· Give special attention to optimisation

In this contribution, we will further discuss the HS-DPCCH design for 3C/4C-HSDPA without MIMO configuration.
2 Optimization for both 3C and 4C HSDPA without MIMO

It’s discussed in [8] the benefits and requirement of performing optimization for both 3C and 4C HSDPA without MIMO configuration in any DL carriers. In RAN1#60 meeting, it is concluded that special attention to optimization should be given to at least the case of 3C without MIMO [2].
Our view is that, 4C without MIMO should also be optimized if 3C without MIMO is optimized.
If the optimization is performed only for 3C without MIMO, the benefit from the optimization effort would be quite limited. Suppose the case of deactivation from four activated carriers to three activated carriers. Since 4C without MIMO is not optimized, 1xSF128 (or 2xSF256) HS-DPCCH is used for 4C without MIMO. When deactivated to 3C, one way is to continue using 1xSF128 (or 2xSF256), the benefit of optimization for 3C without MIMO is lost. Another way is to change HS-DPCCH format to 1xSF256 in order to take the benefit of optimization for 3C without MIMO. This will cause additional control format change.

If the optimization is performed for both 3C and 4C without MIMO, it will be a natural way to use 1xSF256 HS-DPCCH for both UE not supporting MIMO and UE supporting MIMO but under a network not supporting MIMO.

Proposal 1: Treat both 3C and 4C without MIMO configuration as special cases and accordingly perform optimization for HS-DPCCH design based on Release-9 HS-DPCCH.
3 1xSF256 HS-DPCCH design for 3C HSDPA
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A: CQI for the primary carrier is transmitted independently 
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B: CQI for the primary carrier is transmitted together with one of the secondary carriers
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C: Cross-combined CQI feedback
Figure 1: HS-DPCCH design for 3-carrier HSDPA without MIMO configuration

The HS-DPCCH design for 3C without MIMO has been discussed in [9]. The number of codewords is 26 excluding PRE/POST. The HARQ codebook for 3C without MIMO could be a subset of Rel-9 HARQ codebook for DC-MIMO. Regarding to the CQI coding, it is obvious that Rel-5 RM coding (20,5) and Rel-8 RM coding (20,10) could be re-used for 3C without MIMO.
Proposal 2: Take the working assumption that the cross-combined CQI feedback is used for 3C without MIMO.
Proposal 3: HARQ codebook for 3C without MIMO is a subset of Rel-9 HARQ codebook for DC-MIMO.
4 1xSF256 HS-DPCCH design for 4C HSDPA
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Figure 2: HS-DPCCH design for 4-carrier HSDPA without DL MIMO configuration
4.1. HARQ codebook design

Normally the size of ACK/NACK codebook for 4C HSDPA without MIMO is 80 excluding PRE/POST. We studied four options of ACK/NACK codebook design,
Option 1 
Codebook containing Rel-5 codewords using single criterion for optimization. The 82 codewords are with minimum code distance 2. 80 codewords are for HARQ information on each carrier and 2 codewords, which cover the previous releases, are for PRE/POST. New codewords should be studied. It should cover the Rel-5 SC codewords. But it need not cover Rel-8 DC codewords. In the process of selecting codewords, a single optimization criterion is used to simplify optimization process. 
Option 2 
Codebook containing Rel-8 codewords using single criterion for optimization. Reuse the codebook for Rel-8 DC. Other codewords should be introduced. Like Option 1, a single optimization criterion is used in the process of selecting codewords.
Option 3
Codebook containing Rel-5 codewords using dual criterions for optimization. New codewords should be introduced. It should cover the Rel-5 SC codewords. But it need not cover Rel-8 DC codewords. In the process of selecting codewords, unlike Option 1, double optimization criterions are used. It can improve the performance of codebook. 
Option 4
Codebook containing Rel-8 codewords using dual criterions for optimization. Reuse the codebook for Rel-8 DC. Other codewords should be introduced. Like Option 3, double optimization criterions are used in the process of selecting codewords.

The details of all four options including the specific codewords and the mapping HARQ-ACK signals to codewords are presented in the Annex A, section 7.1.
4.2. Codebook options analysis
The general code distance spectrum of the four options above is provided in Table 1:
Table 1:  General code distance spectrum of design options
	Code distance
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Option 1
	0
	226
	405
	878
	677
	495
	368
	100
	6
	5

	Option 2
	0
	190
	422
	794
	642
	640
	348
	98
	19
	7

	Option 3
	0
	53
	470
	762
	646
	623
	470
	114
	10
	12

	Option 4
	0
	50
	469
	741
	678
	637
	428
	127
	21
	9


Through the general code distance spectrum above, the options which adopt double criterions for optimization in the process of selecting codewords have the minimum number of minimum code distance pairs. Meanwhile, Option 4 covers the whole codewords in Rel-8 DC and has the better compatibility. So we have the following proposals,
Proposal 4: Adopt HARQ-ACK codebook option 4 as a candidate scheme for 4-carrier HSDPA operation without MIMO configured.
Proposal 5: Further investigate how the HARQ hypotheses are mapped with the codewords.

4.3. CQI coding
It is obvious that Rel-8 RM coding (20,10) could be re-used for 4C without MIMO.
Proposal 6: CQI feedback for carriers C1 and C2 is time-multiplexed with that for carriers C3 and C4.
Proposal 7: The minimum CQI feedback cycle for 4C without MIMO is 2 TTI (4 ms).
Proposal 8: The existing RM coding (20,5) and (20,10) for CQI are re-used for both 3C and 4C without MIMO.
5 Conclusion 
Proposal 1: Treat both 3C and 4C without MIMO configuration as special cases and accordingly perform optimization for HS-DPCCH design based on Release-9 HS-DPCCH.
Proposal 2: Take the working assumption that the cross-combined CQI feedback is used for 3C without MIMO.
Proposal 3: HARQ codebook for 3C without MIMO is a subset of Rel-9 HARQ codebook for DC-MIMO.
Proposal 4: Adopt HARQ-ACK codebook option 4 as a candidate scheme for 4-carrier HSDPA operation without MIMO configured.
Proposal 5: Further investigate how the HARQ hypotheses are mapped with the codewords.
Proposal 6: CQI feedback for carriers C1 and C2 is time-multiplexed with that for carriers C3 and C4.
Proposal 7: The minimum CQI feedback cycle for 4C without MIMO is 2 TTI (4 ms).
Proposal 8: The existing RM coding (20,5) and (20,10) for CQI are re-used for both 3C and 4C without MIMO.
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7 Annex A: Codebook options for 4C without MIMO
7.1 Codebooks with mapping HARQ-ACK signals to codewords
We present four codebooks with mapping HARQ-ACK signals to codewords. They are shown in the following tables:
Table 2: Codebook with mapping based on option 1
	A/D/D/D
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	N/D/D/D
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D/A/D/D
	1
	1
	1
	0
	0
	1
	0
	0
	0
	0

	D/N/D/D
	0
	0
	0
	1
	1
	0
	1
	1
	1
	1

	D/D/A/D
	1
	1
	1
	0
	1
	0
	0
	0
	0
	1

	D/D/N/D
	0
	0
	0
	1
	0
	1
	1
	1
	1
	0

	D/D/D/A
	1
	1
	1
	0
	0
	0
	1
	0
	1
	0

	D/D/D/N
	0
	0
	0
	1
	1
	1
	0
	1
	0
	1

	A/A/D/D
	0
	1
	1
	1
	1
	1
	0
	0
	0
	0

	A/N/D/D
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1

	N/A/D/D
	1
	0
	0
	1
	0
	0
	0
	1
	1
	1

	N/N/D/D
	1
	1
	0
	0
	1
	0
	1
	0
	0
	0

	A/D/A/D
	0
	1
	1
	0
	0
	1
	1
	1
	0
	0

	A/D/N/D
	0
	0
	1
	1
	1
	0
	0
	0
	1
	1

	N/D/A/D
	1
	1
	0
	0
	0
	0
	0
	0
	1
	1

	N/D/N/D
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0

	A/D/D/A
	0
	1
	1
	0
	0
	1
	0
	0
	1
	1

	A/D/D/N
	0
	1
	0
	1
	1
	0
	1
	1
	0
	0

	N/D/D/A
	1
	0
	1
	0
	1
	1
	0
	1
	0
	0

	N/D/D/N
	1
	0
	0
	1
	0
	0
	1
	0
	1
	0

	D/A/A/D
	0
	0
	1
	0
	1
	0
	1
	1
	0
	1

	D/A/N/D
	1
	1
	0
	1
	0
	1
	0
	0
	0
	1

	D/N/A/D
	1
	1
	0
	0
	1
	1
	0
	0
	1
	0

	D/N/N/D
	0
	0
	0
	1
	0
	0
	1
	1
	0
	1

	D/A/D/A
	0
	1
	1
	1
	0
	0
	0
	1
	0
	1

	D/A/D/N
	0
	0
	0
	1
	1
	1
	1
	0
	1
	0

	D/N/D/A
	1
	0
	0
	0
	0
	1
	0
	1
	1
	0

	D/N/D/N
	0
	1
	1
	0
	0
	0
	1
	0
	0
	1

	D/D/A/A
	0
	1
	0
	0
	1
	1
	1
	0
	0
	1

	D/D/A/N
	0
	0
	1
	1
	0
	0
	1
	1
	1
	0

	D/D/N/A
	1
	0
	0
	0
	1
	0
	0
	1
	0
	1

	D/D/N/N
	0
	0
	1
	0
	0
	1
	1
	0
	1
	0

	A/A/A/D
	0
	1
	0
	0
	1
	0
	0
	1
	1
	1

	A/A/N/D
	0
	0
	1
	1
	0
	1
	1
	0
	0
	1

	A/N/A/D
	1
	0
	1
	1
	1
	0
	1
	0
	0
	0

	A/N/N/D
	1
	1
	0
	1
	0
	0
	0
	1
	0
	0

	N/A/A/D
	0
	0
	0
	0
	0
	1
	0
	0
	1
	0

	N/A/N/D
	0
	0
	0
	0
	1
	1
	1
	1
	0
	0

	N/N/A/D
	0
	0
	0
	1
	0
	1
	0
	0
	1
	1

	N/N/N/D
	0
	0
	1
	0
	0
	0
	0
	0
	1
	0

	A/A/D/A
	1
	0
	0
	0
	1
	0
	1
	0
	1
	1

	A/A/D/N
	0
	1
	0
	1
	0
	1
	0
	1
	1
	0

	A/N/D/A
	0
	0
	1
	1
	0
	1
	0
	1
	0
	0

	A/N/D/N
	0
	1
	1
	0
	1
	0
	0
	0
	1
	0

	N/A/D/A
	1
	0
	0
	0
	0
	1
	1
	0
	0
	1

	N/A/D/N
	0
	0
	0
	1
	1
	0
	1
	0
	0
	1

	N/N/D/A
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0

	N/N/D/N
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1

	A/D/A/A
	1
	1
	0
	0
	0
	0
	1
	1
	0
	1

	A/D/N/A
	1
	0
	1
	1
	0
	1
	0
	0
	1
	0

	A/D/A/N
	0
	1
	0
	1
	1
	0
	0
	0
	0
	1

	A/D/N/N
	0
	0
	0
	0
	1
	1
	0
	1
	1
	0

	N/D/A/A
	0
	0
	1
	0
	0
	0
	0
	1
	1
	1

	N/D/N/A
	0
	0
	0
	0
	0
	1
	1
	0
	0
	0

	N/D/A/N
	0
	0
	0
	0
	1
	0
	1
	0
	0
	0

	N/D/N/N
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1

	D/A/A/A
	1
	0
	1
	1
	0
	0
	0
	0
	0
	1

	D/A/N/A
	0
	0
	0
	0
	1
	0
	1
	1
	1
	0

	D/N/A/A
	0
	1
	0
	0
	0
	1
	0
	1
	0
	1

	D/N/N/A
	0
	1
	0
	1
	0
	1
	1
	0
	0
	0

	D/A/A/N
	1
	0
	1
	1
	1
	0
	0
	1
	1
	0

	D/A/N/N
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1

	D/N/A/N
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0

	D/N/N/N
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0

	A/A/A/A
	1
	0
	1
	0
	0
	0
	1
	1
	0
	0

	A/A/A/N
	0
	0
	0
	0
	1
	1
	0
	0
	1
	1

	A/A/N/A
	0
	1
	0
	1
	0
	0
	1
	0
	1
	1

	A/A/N/N
	1
	0
	0
	1
	1
	1
	0
	0
	0
	0

	A/N/A/A
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1

	A/N/A/N
	0
	0
	0
	1
	1
	0
	0
	1
	1
	0

	A/N/N/A
	0
	0
	1
	0
	0
	0
	0
	0
	0
	1

	A/N/N/N
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0

	N/A/A/A
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0

	N/A/A/N
	0
	0
	0
	0
	1
	0
	0
	0
	1
	0

	N/A/N/A
	0
	0
	0
	0
	0
	1
	0
	0
	0
	1

	N/A/N/N
	0
	0
	0
	1
	0
	0
	1
	0
	0
	0

	N/N/A/A
	0
	0
	0
	0
	0
	1
	0
	1
	0
	0

	N/N/A/N
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1

	N/N/N/A
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0

	N/N/N/N
	0
	0
	0
	0
	1
	0
	0
	1
	0
	0

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0

	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


Table 3: Codebook with mapping based on option 2

	A/D/D/D
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	N/D/D/D
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D/A/D/D
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0

	D/N/D/D
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1

	D/D/A/D
	1
	1
	1
	0
	0
	0
	0
	1
	0
	1

	D/D/N/D
	0
	0
	0
	1
	1
	1
	1
	0
	1
	0

	D/D/D/A
	1
	0
	0
	0
	1
	1
	0
	1
	0
	0

	D/D/D/N
	0
	1
	1
	1
	0
	0
	1
	0
	1
	1

	A/A/D/D
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0

	A/N/D/D
	1
	1
	0
	0
	1
	1
	0
	0
	1
	1

	N/A/D/D
	0
	0
	1
	1
	0
	0
	1
	1
	0
	0

	N/N/D/D
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	A/D/A/D
	0
	1
	0
	0
	0
	1
	1
	0
	0
	0

	A/D/N/D
	0
	0
	0
	1
	1
	0
	0
	1
	1
	1

	N/D/A/D
	1
	0
	1
	0
	0
	1
	1
	1
	0
	1

	N/D/N/D
	0
	1
	1
	1
	0
	0
	0
	1
	1
	0

	A/D/D/A
	1
	1
	0
	1
	1
	0
	1
	0
	1
	0

	A/D/D/N
	0
	0
	1
	0
	1
	1
	0
	0
	0
	1

	N/D/D/A
	0
	1
	0
	0
	0
	0
	0
	1
	1
	1

	N/D/D/N
	1
	0
	1
	1
	1
	1
	1
	0
	0
	0

	D/A/A/D
	1
	0
	1
	1
	0
	1
	0
	0
	1
	1

	D/A/N/D
	0
	1
	0
	0
	1
	0
	1
	0
	0
	1

	D/N/A/D
	0
	0
	1
	0
	1
	0
	0
	1
	1
	0

	D/N/N/D
	1
	1
	0
	1
	0
	1
	0
	0
	0
	0

	D/A/D/A
	1
	0
	0
	1
	0
	0
	1
	0
	0
	1

	D/A/D/N
	0
	1
	1
	0
	0
	1
	0
	0
	1
	0

	D/N/D/A
	0
	0
	0
	1
	1
	1
	1
	1
	0
	1

	D/N/D/N
	1
	0
	1
	0
	1
	1
	0
	1
	1
	1

	D/D/A/A
	0
	0
	0
	1
	0
	0
	0
	0
	0
	1

	D/D/A/N
	0
	1
	1
	0
	1
	1
	1
	1
	0
	0

	D/D/N/A
	1
	0
	0
	0
	0
	1
	1
	0
	1
	0

	D/D/N/N
	1
	0
	1
	1
	1
	0
	0
	1
	0
	1

	A/A/A/D
	0
	0
	1
	1
	0
	1
	1
	0
	0
	1

	A/A/N/D
	1
	1
	0
	0
	0
	0
	1
	1
	1
	0

	A/N/A/D
	0
	1
	0
	0
	1
	0
	0
	0
	1
	0

	A/N/N/D
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1

	N/A/A/D
	1
	0
	0
	1
	0
	0
	0
	0
	1
	0

	N/A/N/D
	0
	0
	1
	0
	0
	0
	1
	1
	0
	1

	N/N/A/D
	0
	0
	0
	1
	1
	1
	0
	1
	0
	0

	N/N/N/D
	0
	0
	0
	0
	1
	0
	1
	0
	1
	1

	A/A/D/A
	0
	1
	1
	1
	1
	1
	0
	0
	1
	1

	A/A/D/N
	0
	0
	0
	0
	1
	0
	1
	1
	0
	0

	A/N/D/A
	1
	0
	0
	0
	0
	1
	0
	0
	0
	1

	A/N/D/N
	1
	0
	1
	1
	0
	0
	1
	1
	1
	1

	N/A/D/A
	1
	1
	0
	1
	1
	1
	0
	1
	1
	0

	N/A/D/N
	0
	0
	0
	0
	0
	0
	1
	0
	0
	1

	N/N/D/A
	0
	0
	1
	0
	0
	0
	1
	1
	1
	0

	N/N/D/N
	0
	0
	0
	1
	0
	1
	0
	0
	0
	0

	A/D/A/A
	1
	1
	1
	0
	0
	0
	1
	0
	0
	0

	A/D/N/A
	0
	0
	0
	1
	0
	1
	0
	1
	1
	0

	A/D/A/N
	0
	1
	1
	0
	1
	0
	1
	1
	1
	1

	A/D/N/N
	0
	0
	0
	1
	1
	1
	0
	0
	0
	1

	N/D/A/A
	0
	0
	0
	0
	0
	0
	0
	1
	0
	1

	N/D/N/A
	0
	0
	0
	0
	0
	0
	1
	0
	1
	0

	N/D/A/N
	0
	0
	0
	0
	1
	1
	0
	0
	0
	0

	N/D/N/N
	0
	0
	0
	1
	0
	0
	1
	1
	0
	1

	D/A/A/A
	1
	0
	0
	1
	0
	1
	1
	1
	0
	0

	D/A/N/A
	0
	0
	1
	0
	0
	0
	0
	0
	1
	1

	D/N/A/A
	0
	1
	0
	1
	1
	0
	0
	1
	0
	0

	D/N/N/A
	1
	1
	0
	0
	1
	1
	1
	1
	0
	1

	D/A/A/N
	0
	0
	1
	0
	0
	1
	1
	0
	1
	0

	D/A/N/N
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1

	D/N/A/N
	0
	0
	0
	1
	0
	0
	1
	0
	1
	1

	D/N/N/N
	0
	0
	0
	0
	1
	1
	0
	1
	1
	0

	A/A/A/A
	1
	1
	0
	1
	0
	1
	1
	0
	1
	1

	A/A/A/N
	0
	0
	1
	0
	0
	1
	0
	1
	0
	0

	A/A/N/A
	1
	0
	0
	0
	1
	0
	1
	1
	1
	1

	A/A/N/N
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0

	A/N/A/A
	0
	0
	1
	0
	0
	0
	1
	0
	0
	0

	A/N/A/N
	0
	0
	1
	0
	0
	1
	0
	1
	1
	1

	A/N/N/A
	0
	0
	0
	1
	1
	0
	1
	0
	0
	1

	A/N/N/N
	0
	0
	0
	0
	0
	0
	0
	1
	1
	0

	N/A/A/A
	0
	0
	0
	0
	1
	1
	0
	0
	1
	1

	N/A/A/N
	0
	0
	0
	1
	0
	0
	0
	1
	0
	0

	N/A/N/A
	0
	0
	0
	0
	1
	1
	1
	0
	0
	1

	N/A/N/N
	0
	0
	0
	1
	0
	0
	1
	1
	1
	0

	N/N/A/A
	0
	0
	1
	0
	1
	0
	0
	0
	0
	0

	N/N/A/N
	0
	0
	0
	1
	0
	1
	0
	0
	1
	1

	N/N/N/A
	0
	0
	1
	0
	1
	0
	0
	1
	0
	1

	N/N/N/N
	0
	0
	0
	0
	0
	1
	1
	1
	0
	0

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0

	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


Table 4: Codebook with mapping based on option 3
	A/D/D/D
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	N/D/D/D
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D/A/D/D
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0

	D/N/D/D
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1

	D/D/A/D
	1
	1
	0
	0
	0
	1
	1
	1
	0
	0

	D/D/N/D
	0
	0
	1
	1
	1
	0
	0
	0
	1
	1

	D/D/D/A
	1
	0
	1
	0
	0
	1
	0
	0
	1
	1

	D/D/D/N
	0
	1
	0
	1
	1
	0
	1
	1
	0
	0

	A/A/D/D
	0
	1
	1
	0
	0
	1
	1
	0
	1
	0

	A/N/D/D
	0
	0
	0
	1
	1
	1
	0
	1
	0
	1

	N/A/D/D
	1
	1
	1
	0
	0
	0
	1
	0
	1
	0

	N/N/D/D
	1
	0
	0
	0
	0
	0
	0
	1
	0
	1

	A/D/A/D
	0
	1
	1
	1
	0
	1
	0
	0
	0
	1

	A/D/N/D
	0
	0
	1
	0
	1
	0
	1
	1
	1
	0

	N/D/A/D
	1
	1
	0
	1
	0
	1
	0
	0
	0
	1

	N/D/N/D
	1
	0
	0
	0
	1
	0
	0
	0
	1
	0

	A/D/D/A
	0
	1
	1
	0
	1
	1
	0
	1
	0
	0

	A/D/D/N
	0
	1
	0
	1
	0
	0
	1
	0
	1
	1

	N/D/D/A
	1
	0
	1
	0
	1
	1
	0
	1
	0
	0

	N/D/D/N
	1
	0
	0
	1
	0
	0
	1
	0
	0
	0

	D/A/A/D
	1
	0
	0
	1
	0
	1
	0
	1
	1
	1

	D/A/N/D
	0
	1
	1
	0
	1
	1
	1
	0
	0
	1

	D/N/A/D
	1
	0
	0
	1
	0
	0
	0
	1
	1
	0

	D/N/N/D
	0
	1
	1
	1
	1
	0
	1
	0
	1
	0

	D/A/D/A
	1
	0
	0
	0
	1
	1
	1
	1
	0
	1

	D/A/D/N
	0
	1
	1
	1
	0
	1
	0
	1
	1
	0

	D/N/D/A
	1
	0
	0
	0
	1
	0
	1
	0
	0
	1

	D/N/D/N
	1
	1
	1
	1
	0
	0
	0
	0
	1
	1

	D/D/A/A
	0
	1
	1
	0
	0
	0
	1
	1
	1
	1

	D/D/A/N
	1
	0
	0
	1
	1
	1
	1
	0
	1
	0

	D/D/N/A
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1

	D/D/N/N
	1
	0
	1
	1
	1
	1
	0
	0
	0
	1

	A/A/A/D
	0
	1
	0
	0
	1
	1
	1
	1
	1
	0

	A/A/N/D
	1
	0
	1
	1
	0
	0
	1
	1
	0
	1

	A/N/A/D
	0
	1
	0
	0
	1
	1
	0
	0
	1
	0

	A/N/N/D
	0
	0
	1
	0
	0
	0
	1
	0
	0
	1

	N/A/A/D
	1
	0
	1
	1
	1
	0
	0
	1
	1
	0

	N/A/N/D
	0
	1
	0
	1
	1
	1
	0
	0
	1
	1

	N/N/A/D
	1
	1
	1
	0
	0
	1
	0
	1
	0
	1

	N/N/N/D
	0
	0
	0
	0
	0
	0
	1
	1
	0
	0

	A/A/D/A
	0
	0
	1
	1
	0
	1
	1
	0
	1
	1

	A/A/D/N
	1
	1
	0
	0
	1
	0
	0
	1
	1
	1

	A/N/D/A
	0
	0
	1
	1
	0
	1
	1
	0
	0
	0

	A/N/D/N
	1
	1
	0
	1
	1
	1
	0
	1
	0
	0

	N/A/D/A
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0

	N/A/D/N
	0
	0
	1
	1
	1
	0
	1
	0
	0
	1

	N/N/D/A
	1
	0
	0
	0
	0
	0
	1
	1
	1
	1

	N/N/D/N
	0
	0
	1
	1
	1
	1
	0
	0
	1
	0

	A/D/A/A
	0
	0
	1
	1
	0
	0
	0
	1
	1
	1

	A/D/N/A
	0
	0
	0
	0
	1
	1
	1
	0
	0
	0

	A/D/A/N
	1
	1
	0
	0
	0
	1
	1
	0
	1
	1

	A/D/N/N
	1
	1
	1
	0
	1
	0
	1
	1
	0
	0

	N/D/A/A
	0
	0
	1
	1
	0
	0
	0
	1
	0
	0

	N/D/N/A
	1
	1
	1
	0
	1
	1
	0
	0
	1
	0

	N/D/A/N
	0
	1
	0
	0
	1
	0
	0
	0
	0
	1

	N/D/N/N
	0
	0
	0
	1
	0
	1
	1
	1
	1
	0

	D/A/A/A
	0
	1
	0
	0
	1
	0
	1
	1
	0
	1

	D/A/N/A
	0
	0
	0
	1
	0
	1
	0
	0
	1
	0

	D/N/A/A
	1
	0
	1
	0
	0
	1
	1
	1
	1
	0

	D/N/N/A
	0
	1
	1
	1
	1
	0
	0
	1
	0
	1

	D/A/A/N
	1
	1
	0
	1
	1
	0
	1
	0
	0
	1

	D/A/N/N
	0
	0
	1
	0
	0
	0
	0
	0
	1
	0

	D/N/A/N
	1
	1
	1
	1
	0
	1
	1
	0
	0
	0

	D/N/N/N
	1
	0
	0
	0
	1
	1
	0
	1
	1
	0

	A/A/A/A
	1
	0
	0
	0
	0
	1
	0
	0
	0
	0

	A/A/A/N
	0
	0
	0
	1
	1
	0
	1
	1
	1
	1

	A/A/N/A
	0
	1
	1
	0
	0
	1
	0
	0
	0
	0

	A/A/N/N
	1
	0
	1
	0
	1
	0
	1
	0
	1
	1

	A/N/A/A
	0
	1
	0
	1
	0
	1
	1
	1
	0
	1

	A/N/A/N
	0
	1
	0
	1
	1
	0
	0
	1
	1
	0

	A/N/N/A
	0
	0
	1
	0
	1
	1
	0
	1
	1
	1

	A/N/N/N
	1
	1
	0
	1
	0
	0
	1
	1
	1
	0

	N/A/A/A
	0
	0
	0
	1
	1
	0
	0
	0
	0
	0

	N/A/A/N
	0
	0
	1
	0
	0
	1
	1
	1
	0
	1

	N/A/N/A
	0
	1
	1
	0
	1
	0
	0
	0
	1
	1

	N/A/N/N
	0
	1
	0
	1
	1
	1
	1
	0
	0
	0

	N/N/A/A
	0
	1
	1
	1
	0
	0
	1
	1
	0
	0

	N/N/A/N
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1

	N/N/N/A
	0
	0
	1
	1
	1
	1
	1
	1
	0
	0

	N/N/N/N
	0
	1
	0
	0
	0
	1
	0
	1
	1
	1

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0

	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0


Table 5: Codebook with mapping based on option 4

	A/D/D/D
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1

	N/D/D/D
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	D/A/D/D
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0

	D/N/D/D
	0
	0
	0
	0
	0
	1
	1
	1
	1
	1

	D/D/A/D
	1
	1
	1
	0
	0
	1
	1
	1
	0
	0

	D/D/N/D
	0
	0
	0
	1
	1
	0
	0
	0
	1
	1

	D/D/D/A
	1
	1
	0
	0
	1
	0
	1
	0
	0
	0

	D/D/D/N
	0
	0
	1
	1
	0
	1
	0
	1
	1
	1

	A/A/D/D
	1
	0
	1
	0
	1
	0
	1
	0
	1
	0

	A/N/D/D
	1
	1
	0
	0
	1
	1
	0
	0
	1
	1

	N/A/D/D
	0
	0
	1
	1
	0
	0
	1
	1
	0
	0

	N/N/D/D
	0
	1
	0
	1
	0
	1
	0
	1
	0
	1

	A/D/A/D
	1
	0
	0
	1
	0
	0
	1
	0
	1
	0

	A/D/N/D
	0
	0
	1
	0
	1
	1
	0
	1
	0
	0

	N/D/A/D
	1
	1
	1
	1
	0
	1
	0
	0
	1
	1

	N/D/N/D
	0
	1
	0
	0
	1
	0
	0
	0
	0
	1

	A/D/D/A
	1
	0
	0
	1
	0
	1
	0
	1
	1
	0

	A/D/D/N
	0
	1
	0
	0
	1
	0
	1
	1
	0
	1

	N/D/D/A
	0
	0
	1
	0
	1
	0
	1
	0
	0
	1

	N/D/D/N
	1
	1
	0
	1
	0
	1
	0
	0
	0
	0

	D/A/A/D
	1
	0
	1
	0
	0
	0
	0
	1
	1
	1

	D/A/N/D
	0
	1
	0
	1
	0
	1
	1
	0
	1
	0

	D/N/A/D
	1
	1
	0
	0
	1
	1
	0
	1
	0
	0

	D/N/N/D
	0
	1
	1
	1
	1
	0
	1
	0
	1
	0

	D/A/D/A
	0
	0
	0
	0
	1
	0
	1
	1
	1
	0

	D/A/D/N
	1
	0
	1
	1
	0
	1
	1
	0
	0
	1

	D/N/D/A
	0
	1
	1
	1
	0
	1
	0
	0
	0
	0

	D/N/D/N
	1
	1
	0
	0
	0
	0
	1
	1
	1
	1

	D/D/A/A
	1
	0
	0
	1
	1
	0
	0
	1
	0
	1

	D/D/A/N
	0
	1
	1
	0
	0
	0
	1
	0
	1
	1

	D/D/N/A
	1
	0
	1
	1
	1
	1
	0
	0
	1
	0

	D/D/N/N
	0
	1
	0
	0
	0
	1
	1
	1
	0
	0

	A/A/A/D
	1
	1
	1
	0
	0
	0
	0
	0
	1
	0

	A/A/N/D
	0
	0
	0
	1
	1
	1
	1
	0
	0
	0

	A/N/A/D
	1
	0
	1
	0
	1
	1
	1
	1
	0
	1

	A/N/N/D
	0
	1
	0
	1
	0
	0
	0
	0
	1
	1

	N/A/A/D
	0
	1
	0
	1
	1
	0
	0
	1
	0
	0

	N/A/N/D
	1
	0
	1
	0
	0
	1
	1
	0
	1
	1

	N/N/A/D
	0
	1
	1
	1
	0
	1
	1
	1
	0
	1

	N/N/N/D
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0

	A/A/D/A
	0
	0
	1
	1
	1
	1
	1
	0
	1
	1

	A/A/D/N
	0
	1
	0
	0
	0
	0
	0
	1
	1
	0

	A/N/D/A
	1
	0
	0
	0
	0
	1
	0
	0
	0
	1

	A/N/D/N
	1
	1
	1
	1
	1
	0
	1
	1
	0
	1

	N/A/D/A
	0
	0
	1
	0
	0
	1
	1
	0
	0
	0

	N/A/D/N
	0
	1
	0
	1
	1
	1
	0
	1
	1
	0

	N/N/D/A
	1
	0
	0
	0
	1
	0
	1
	0
	1
	1

	N/N/D/N
	1
	1
	0
	0
	0
	0
	0
	1
	0
	1

	A/D/A/A
	0
	1
	1
	0
	1
	1
	1
	1
	1
	0

	A/D/N/A
	1
	1
	0
	1
	0
	0
	1
	0
	0
	1

	A/D/A/N
	0
	0
	1
	1
	0
	0
	0
	0
	0
	1

	A/D/N/N
	1
	0
	0
	0
	1
	0
	0
	1
	1
	0

	N/D/A/A
	0
	0
	0
	0
	1
	1
	0
	1
	0
	1

	N/D/N/A
	1
	0
	1
	1
	0
	1
	1
	1
	1
	0

	N/D/A/N
	0
	1
	0
	0
	1
	1
	1
	0
	1
	1

	N/D/N/N
	0
	1
	0
	1
	0
	0
	1
	0
	0
	0

	D/A/A/A
	0
	1
	1
	0
	1
	1
	0
	0
	0
	1

	D/A/N/A
	1
	1
	0
	1
	1
	0
	1
	1
	1
	0

	D/N/A/A
	0
	0
	0
	1
	0
	0
	1
	1
	0
	1

	D/N/N/A
	1
	0
	0
	0
	0
	1
	1
	0
	1
	0

	D/A/A/N
	0
	1
	1
	0
	0
	0
	0
	1
	0
	1

	D/A/N/N
	0
	0
	1
	1
	1
	0
	0
	1
	1
	0

	D/N/A/N
	1
	1
	1
	0
	1
	1
	1
	0
	0
	0

	D/N/N/N
	1
	1
	0
	1
	0
	1
	1
	1
	1
	1

	A/A/A/A
	1
	0
	0
	0
	0
	0
	1
	1
	0
	0

	A/A/A/N
	0
	1
	1
	1
	1
	0
	0
	1
	1
	1

	A/A/N/A
	0
	1
	0
	0
	0
	1
	1
	0
	0
	1

	A/A/N/N
	0
	0
	0
	0
	1
	1
	0
	0
	1
	0

	A/N/A/A
	1
	0
	1
	1
	0
	0
	0
	1
	0
	0

	A/N/A/N
	1
	1
	0
	1
	1
	1
	1
	0
	0
	1

	A/N/N/A
	1
	0
	1
	1
	0
	0
	1
	1
	1
	1

	A/N/N/N
	0
	1
	1
	0
	1
	0
	0
	0
	1
	0

	N/A/A/A
	1
	0
	0
	1
	1
	1
	1
	1
	0
	0

	N/A/A/N
	0
	1
	1
	0
	0
	1
	0
	1
	1
	1

	N/A/N/A
	1
	0
	1
	0
	1
	0
	0
	0
	0
	1

	N/A/N/N
	0
	0
	0
	1
	0
	1
	0
	1
	0
	0

	N/N/A/A
	1
	1
	1
	0
	0
	0
	1
	0
	0
	1

	N/N/A/N
	0
	0
	0
	1
	1
	1
	1
	1
	1
	1

	N/N/N/A
	0
	0
	1
	0
	0
	0
	1
	1
	1
	0

	N/N/N/N
	0
	1
	1
	0
	1
	0
	1
	1
	0
	0

	PRE
	0
	0
	1
	0
	0
	1
	0
	0
	1
	0

	POST
	0
	1
	0
	0
	1
	0
	0
	1
	0
	0
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