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1. Background
In Athens meeting, RAN1 agreed on following way forward.
· Pairing of RS and information “cover” sequences: 
UL ACK/NACK code allocation with different cyclic shift values when block-wise spreading codes are different 
· Following block-wise spreading codes are used
· (1,1,1), (1,ej2pi/3, ej4pi/3), (1, ej4pi/3, ej8pi/3) for RS part
· N out of four length-4 Hadamard sequences (1,1,1,1), (1,1,-1,-1), (1,-1,-1,1), (1,-1,1,-1) for ACK/NACK part (marked as TBD in the table below)
We propose to further complement the agreement by capturing the proposal in this contribution. In this contribution, allocation of cyclic shift and orthogonal cover for UL ACK/NACK is proposed for the case of 18 ACK/NACK channels in an RB. 
2. UL ACK/NACK channelization
For the 18 ACK/NACK channelization cases, we proposed Table 1 as the resource definitions example based on performance analysis in [1]
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[2][3]. This mapping can be used for delay spreads up to TU channel. The mapping for larger delay spreads is FFS.
Table 1:
Code allocation for 18 ACK/NACK channelization (for i-th slot)
	Cyclic shift within a LB
	Block-wise spreading code for RS
	
	Block-wise spreading code for ACK/NACK data
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Note
· To allow different cyclic shift configurations in the different cells, two sets of cyclic shift indices are defined when 18 ACK/NACK channels are defined.

· f1 to f3 are picked up from 3 DFT sequences
· Mapping between each ACK/NACK channel and a combination of cyclic shift and orthogonal cover will change slot-by-slot in accordance with cyclic shift and orthogonal cover hopping patterns. The hopping patterns are FFS.
· Si is one of the OC code sets in table 2 (based on [3])

Table 2:
OC code sets
	Set index
	c1
	c2
	c3

	#1
	( 1, 1, 1, 1)
	( 1,-1, 1,-1)
	( 1,-1,-1, 1)

	#2
	( 1, 1,-1,-1)
	( 1,-1,-1, 1)
	( 1,-1, 1,-1)

	#3
	( 1,-1,-1, 1)
	( 1, 1,-1,-1)
	( 1, 1, 1, 1)

	#4
	( 1,-1, 1,-1)
	( 1, 1, 1, 1)
	( 1, 1,-1,-1)


· Other OC code sets are FFS
· Exact “implicit mapping” of CCE indices to ACK/NACK channels is FFS

3. UL ACK/NACK channelization alternative representation
In section 2, we show an explicit example of UL ACK/NACK channelization when 18 ACK/NACK channels are multiplexed in one FDMed PUCCH. However, only showing an explicit example is not enough for capturing broad concept of staggered structure. Therefore, we define the following informative formulas for capturing the concept above. The formulation will be finalized according to agreements on the specific hopping patterns of cyclic shift and orthogonal cover.
Formulas for capturing the concept of staggered structure
The kth ACK/NACK resource is identified by OCindex(k) and CSindex(k), where OCindex(k) and CSindex(k) are the orthogonal cover sequence indices for both RS and information part and the cyclic shift values index for kth ACK/NACK resource, respectively.
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where

“shiftdiff“ is the cyclic shift difference between two adjacent ACK/NACK resources within the same OC and “n” is the cyclic shift offset for the first ACK/NACK resources.

Both “shiftdiff“ and “n” could be cell specific values and allowable values for “shiftdiff“ are FFS.
4. Conclusion

We propose the formulas in section 3 and sets of orthogonal codes in section 2.
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