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1. Introduction

This contribution discusses some remaining issues for PUCCH format 3 particularly focusing on;
· Detail on OCC table for data symbols
· Number of A/N bits segmented in dual RM coding
2. Detail on OCC Table for Data Symbols
The exact OCC mapping table for data symbol has not been agreed yet. The OCCs (Orthogonal Code Cover) on data symbols are defined as DFT code with SF=5 and Walsh code with SF=4. As discussed in [1], OCC remapping in slot level would help to randomize inter-code interference particularly in high speed scenarios. In high speed case with time selective channel, the code distances with DFT code would be translated to virtual impulse response for time selective channel in de-spreading operation. Also, the good partial orthogonality for each SF=2 with Walsh code of SF=4 would be helpful in high speed case. 
Table 1 OCC Table for data symbol in PUCCH format 3 (captured from [1])
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Proposal 1: Table 1 is applied as OCC table on data symbols for PUCCH format 3.
3. Number of A/N Bits Segmented in Dual RM Coding
In RAN1 62bis meeting, the followings are agreed;

· The mode 1 was agreed to support A/N payload of up to 20 bits. 
· For >11 A/N bits, dual RM coding is applied [3].

· In case of SR+ACK/NACK is transmitted with PUCCH format 3, positive/negative SR is indicated in an SR occasion by appending an extra information bit at the end of ACK/NACK information bits.
For easier explanation, we captured the figure as in Figure 1 for dual RM coding from [3].
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Figure 1 Dual RM coding captured from [3]
In WF, the ACK/NAK bits are equally segmented into two ACK/NAK blocks of length ceil(N/2) and N – ceil(N/2), where N is the number of ACK/NAK feedback payload size. However, the exact numbers of segmented A/N bits for each segment are not specified yet. In fact, we may have two options;
· Alt1: 
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· Alt 2: 
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where N is total information bits to be coded including SR bit (if any).

In case N is even number, the segmented A/N bits for each segment are same each other. For odd-numbered N, there is one-bit unbalanced distribution. Without SR encoding with A/N bits, both alternatives might not be different each other in terms of the distribution of A/N bits. However, when 1 bit SR is jointly encoded at the end of ACK/NACK information bits with even numbered A/N bits, the distribution of A/N bits for each segment is different. For example, in case 16 A/N bits are jointly encoded with 1 bit SR, total information vector of 17 bits before segmentation can be written as follows;
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Then,
· With Alt1,

· 9 A/N bits of 
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· 7 A/N bits and 1 SR bit of 
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· With Alt2,

· 8 A/N bits of 
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· 8 A/N bits and 1 SR 
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Therefore, two-bit unbalance occurs with Alt 1 while Alt 2 has equal bit balance in even number of information bits in SR+A/N.
As another example, in case 15 A/N bits are jointly encoded with 1 bit SR, total information vector of 16 bits before segmentation can be written as follows;
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Then,

· With Alt1,

· 8 A/N bits of 
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· 7 A/N bits and 1 SR bit of 
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· With Alt2,

· 7 A/N bits of 
[image: image27.wmf][

]

017

aaa

L

 for segment 1

· 8 A/N bits and 1 SR of 
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Therefore, the same unbalance by one bit occurs with both Alt 1 and Alt 2 in odd number of information bits in SR+A/N.

Proposal 2: The following A/N bit segmentation is proposed;

· Alt 2: 
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4. Conclusions

In this contribution, we discussed a few remaining details on PUCCH format 3. As a conclusion, our proposals are;
· Detail on OCC table for data symbols
· Table 1 is applied as OCC table on data symbols for PUCCH format 3.
· Number of A/N bits segmented in dual RM coding
· Alt 2: 
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