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1 Introduction 
In the last RAN1 #63 meeting, the following was agreed.
· Starting resource for PUCCH format 3

· The RRC signalling will provide the flexibility to position the Format 3 region anywhere in frequency

· Check range of n(3)PUCCH (to cover 110 RBs)

· ARI for format 3

· 4 values point to 4 semi-statically configured values of n(3)PUCCH
· Base format 3 PRB indexing on SF in 1st slot

· Use OCC remapping across slots

· Working assumption to use Rel-8 remapping adapted to the format 3 SF

· Check until RAN1#63bis whether inter-cell interference presents a significant problem that requires a modification to the remapping. 

In this contribution, we discuss further details of PUCCH format 3 resource mapping including OCC remapping and DM RS resource allocations. 
2 OCC sequence index mapping 
As agreed in the RAN1 #63 meeting, for a UE without SORTD, four resources for 
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 are configured by RRC signaling and one resource is indicated by the ARI. For a UE with SORTD, the following is suggested:
·  For a UE with SORTD: four pairs of resources for 
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 are configured by RRC signaling and one of the resource pairs is indicated by the ARI.
Regarding PRB indexing, the PRB index 
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 is determined by the spreading factor of the first slot in agreement with the RAN1 #63 decision:
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where
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 is the spreading factor of the first slot.
Then, the OCC sequence index for the first slot 
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can be derived from the following equation:  
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Alternatively, the following equation can be considered [4].     
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For a given 
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, Eq. (2) generates different 
[image: image10.wmf]oc

n

depending on whether 
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or not in the subframe while Eq. (3) generates the same 
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in all subframes for the first four 
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indices. But, we do not see much difference between the two equations in terms of resource indexing.

3 OCC remapping across slots
To randomize intra-cell inter-UE interference, the slot-level OCC remapping is applied to the OCC sequence index of the second slot 
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 as shown below, and the mapping between the OCC sequence indices and the OCC sequences is defined as in Table 1 [5][6]. 

[image: image15.wmf](

)

(

)

î

í

ì

=

=

otherwise

mod

5

 

if

mod

2

1

,

0

,

1

,

1

,

0

,

oc,1

SF

oc

SF

SF

oc

N

n

N

N

n

n

                 (4)
Table 1 OCC sequences for data symbol in PUCCH format 3 ([5])

	Sequence index 
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	Orthogonal sequence 
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4 DM RS resource mapping
The cyclic shift [image: image29.wmf])
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 for DM RS can be determined from 
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 in the same way as it is done for PUCCH formats 2, 2a and 2b in Rel-8/9 [7].
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where

[image: image32.wmf]RB

sc

s

s

cell

cs

s

cs

N

l

n

n

l

n

n

l

n

n

mod

))

,

(

'

)

,

(

(

)

,

(

+

=

              (6)
Then, we propose that 
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 be derived from the OCC sequence index [image: image34.wmf]oc
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 as follows.
Normal CP:

 For 
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 is given as in Table 2.
Table 2
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where
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 corresponds to the overall multiplexing capacity of PUCCH format 3 for a given RB and a given subframe. 

For 
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Extended CP:

For 
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 is given as in Table 2.
For 
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5 Conclusion
In conclusion, we propose the followings for resource indication and mapping for PUCCH format 3.
· For a UE with SORTD: four pairs of resources for 
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 are configured by RRC signaling and one of the resource pairs is indicated by the ARI.
· The OCC sequence index 
[image: image52.wmf]oc

n

 is derived as described in the present document.
· The cyclic shift for DM RS [image: image53.wmf])
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is determined as described in the present document.
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