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1 Introduction
In RAN1#52 meeting, [1] was agreed as a basis for further work. However, the mapping function provided in [1] is not suitable for the extended CP case (see detail in section 2). Therefore, we propose a modification for the extended CP case and give the inverse mapping function from CCE index to ACK/NACK resource index in section 3. In section 4, as an alternative, we propose another mapping function based on Prime-Modulo method, which has already been used in the PUCCH OC/CS remapping, to get almost the same result as [1] with simpler expression.
2 Problem caused by the current solution for Extended CP
The definition in [1] is referred here.
Let there be  
m  cyclic-shift/orthogonal-cover combinations defined per UL RB.  
The number of available individual ACK resources per PUCCH RB is m. 
Further, define:
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For the extended CP case, we have 
[image: image3.wmf]8

m

=

 when 
[image: image4.wmf]3

shift

D=

. Then according to the mapping function described above, when 
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. That is to say, two different ACK/NACK indices correspond to the same CCE index, which cause a collision. This is not allowed when designing the implicit mapping of ACK/NACK resource, therefore, some modification is needed.
3 Modification for Extended CP Case
In this section, we propose a modification for the extended CP case and give the inverse mapping function from CCE index to ACK/NACK resource index. The definitions of variables are the same as in section 2. Then for normal CP, we have:

ACK/NACK resource combination index to CCE index mapping:
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(2- 1)
CCE index to ACK/NACK resource combination index mapping:
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For extended CP, we have:
ACK/NACK resource combination index to CCE index mapping:
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(2- 4)
CCE index to ACK/NACK resource combination index mapping:

                 
[image: image14.wmf](/)

bfloorim

=














(2- 5)
                 
[image: image15.wmf]4

2mod2mod

2

tm

ktfloorm

m

æ´+ö

æö

=´+

ç÷

ç÷

´

èø

èø

，where，
[image: image16.wmf]mod

tim

=



(2- 6)
The linkage between CCE indices and ACK/NACK indices for extended CP case is illustrated in Figure 1 and Figure 2.
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Figure 1 Linkage between CCE indices and ACK/NACK indices (m=12)
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Figure 2 Linkage between CCE indices and ACK/NACK indices (m=8)
4 Alternative implicit mapping
In this section, we propose a mapping function based on Prime-Modulo method, which has already been used in the PUCCH OC/CS remapping. The variables are defined as above. Then the mapping from ACK/NACK resource index and RB index to CCE index can be described as follow:
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And the inverse mapping from CCE index to ACK/NACK resource index and RB index are:
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Where 
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As an example, when 
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, the linkage between CCE index and ACK/NACK resource index are shown in Figure 3. More examples can be found in Annex.
[image: image26.emf]A/N

#0

A/N

#12

A/N

#6

A/N

#1

A/N

#13

A/N

#7

A/N

#2

A/N

#14

A/N

#8

A/N

#3

A/N

#15

A/N

#9

A/N

#4

A/N

#16

A/N

#10

A/N

#5

A/N

#17

A/N

#11

CS

OC

CCE

#9

CCE

#15

CCE

#12

CCE

#0

CCE

#6

CCE

#3

CCE

#10

CCE

#16

CCE

#13

CCE

#1

CCE

#7

CCE

#4

CCE

#11

CCE

#17

CCE

#14

CCE

#2

CCE

#8

CCE

#5

CS

OC


Figure 3 Linkage between CCE indices and ACK/NACK indices (
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There are some advantages of the alternative mapping function:
(1) The mapping and inverse mapping are both based on Prime-Modula method, which has been used for PUCCH CS/OC slot-based remapping. So from the commonality point of view, we think the alternative mapping method seems more attractive.

(2) A simple expression can be used for both normal CP case and extended CP case.

(3) We can get different linkage between CCE indices and ACK/NACK indices easily by using different value of 
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. For example, if the ACK/NACK channels occupy more than 1 RB, we may have different mapping in different RBs simply by using different 
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 for different RBs. That is to say, the proposed mapping method is more flexible.
5 Conclusions
In this contribution, we consider the implicit mapping for ACK/NACK resource and give two alternatives.

Alternative #1: some modification for the mapping from [1] to include the extended CP case.
Alternative #2: implicit mapping based on Prime-Modulo method is proposed in section 3.

We suggest either of them be adopted for the implicit mapping between CCE indices and ACK/NACK resource indices.
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7 Annex

[image: image32.emf]A/N

#0

A/N

#12

A/N

#24

A/N

#1

A/N

#13

A/N

#25

A/N

#2

A/N

#14

A/N

#26

A/N

#3

A/N

#15

A/N

#27

A/N

#4

A/N

#16

A/N

#28

A/N

#5

A/N

#17

A/N

#29

A/N

#6

A/N

#18

A/N

#30

A/N

#7

A/N

#19

A/N

#31

A/N

#8

A/N

#20

A/N

#32

A/N

#9

A/N

#21

A/N

#33

A/N

#10

A/N

#22

A/N

#34

A/N

#11

A/N

#23

A/N

#35

CS

OC

CCE

#18

CCE

#24

CCE

#30

CCE

#0

CCE

#6

CCE

#12

CCE

#19

CCE

#25

CCE

#31

CCE

#1

CCE

#7

CCE

#13

CCE

#20

CCE

#26

CCE

#32

CCE

#2

CCE

#8

CCE

#14

CCE

#21

CCE

#27

CCE

#33

CCE

#3

CCE

#9

CCE

#15

CCE

#22

CCE

#28

CCE

#34

CCE

#4

CCE

#10

CCE

#16

CCE

#23

CCE

#29

CCE

#35

CCE

#5

CCE

#11

CCE

#17

CS

OC


Figure 4 Linkage between CCE indices and ACK/NACK indices (
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Figure 5 Linkage between CCE indices and ACK/NACK indices (
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Figure 6 Linkage between CCE indices and ACK/NACK indices (
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Figure 7 Linkage between CCE indices and ACK/NACK indices (
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