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1 Introduction

Zadoff-Chu sequence based CDM is used in a resource block (RB) for multiplexing uplink control transmission from multiple UEs such as CQI and ACK/NACK. One RB could support up to 12 channels in principle by different cyclic shift offsets of a given Zadoff-Chu sequence. For the case of ACK/NACK transmission, orthogonal covering across multiple SC-FDMA symbols within a slot additionally increases multiplexing capacity of a RB by a factor of three. Multiple PUCCH RBs could exist on one of the band edges if the number of PUCCHs to be transmitted in a subframe is larger than the capacity of two RBs. In this contribution, we propose a scheme for randomizing the intra-cell and inter-cell interference in case that more than two PUCCH RBs exist in either of the band edges.
2 RB-wise regrouping of PUCCH resources
In case multiple RBs are assigned for PUCCH in either of band edges, PUCCH transmissions could be differently loaded between the RBs. It would be therefore beneficial from the perspective of interference randomization to apply different mappings between PUCCHs and RBs between slots in a subframe. One example is illustrated in Figure 1. The following assumptions were made for the purpose of illustration: 

· Total 12 ACK/NACK resources in a subframe, denoted by ACKCH ID 0 through 11.

· No orthogonal covering for convenience. 
· 6 cyclic shift offsets per RB and 2 RBs in one of the band edges of interest.

ACKCH ID 0 through 5 are mapped to cyclic shift offsets 0, 2, 4, 6, 8, 10, respectively, in RB #0 of the first slot. Similarly, ACKCH ID 6 through 11 are mapped to cyclic shift offsets 0, 2, 4, 6, 8, 10, respectively, in RB #1 of the first slot. At the slot boundary, all the 12 ACKCH IDs are permutated as 3, 1, 9, 7, 11, 4, 8, 2, 6, 10, 0, 5. In the second slot, the first 6 ACKCH IDs in the permutated ACKCH IDs are mapped to RB #N-1 and the second 6 to RB #N-2 as shown in the figure.
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Figure 1. RB-wise regrouping of ACKCH IDs for intra-cell and inter-cell interference randomization
3 Conclusion
In case multiple RBs are assigned to PUCCH resources in both or either of band edges, we propose to have different mapping for logical control channel IDs to the used RBs between slots in a subframe for randomizing intra-cell and inter-cell interference.
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