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1. Discussion
In RAN WG1#48bis, it was agreed to have coherent UL ACK/NAK transmission with 3 RS and 4 ACK/NAK signals per slot which are generated from CAZAC sequences, and in RAN WG1 #49 the agreed to working assumption was as is depicted in Figure 1 [2]. In [1] it was shown that if the CAZAC sequences employed need to be Node B specific, the only way for distinguishing different UEs is to apply time covering on a per cell basis and not on per UE basis.  It was also pointed out in [1] that the separation of ACK/NAK signals from UEs located towards the border of 2 cells of the same Node B could create issues of distinguishing different CQI/ACK/NAK transmissions because of the paucity of Walsh covering sequences.  The same holds for the minimally correlated “genuine” Zadoff-Chu of length 12, from different base sequences.
Towards that end we propose that OZCL sequences [3] be used for this covering; in [3] it is shown that the CM of the OZCL sequences is essentially the same as that for QPSK. 

Moreover, these sequences are truly CAZAC sequences, and have lower cross-correlation properties than the full set of length 12 Zadoff-Chu sequences or their truncated/extended variants. 
Furthermore, if OZCL sequences are used as UL DM RS, then it is a simplification for the hardware design to have one set of sequences perform both functions, with sequence shifting/hopping applied both the UL DM RS and the ACK/NAK covering.

Finally, the use of OZCL sequences is completely consistent with the working assumption from RAN1-49.  
We thus recommend their use for ACK/NAK covering for the UL as well as for demodulation.
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Figure 1  CQI/ACK/NAK Working Assumption
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