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1 Introduction
In order to randomize the intra-cell interference, slot-based CS/OC remapping on PUCCH is agreed and the detail remapping scheme has been captured in the TS36.211 [1]. However, the formulas in [1] related to slot-based CS/OC remapping do not include the cases for extended CP frame structure and RB used for a mixture of format 1/1a/1b and format 2/2a/2b. But slot-based CS/OC remapping is beneficial for extended CP frame structure and mixed RB too. Therefore in this contribution, we proposed a slot-based CS/OC remapping for the following cases based on a common method.
· PUCCH format 1/1a/1b in extended CP

· PUCCH format 1/1a/1b in mixed RB

· PUCCH format 2/2a/2b in mixed RB

2 Proposed Slot-based CS/OC remapping on PUCCH
The main idea of the proposed slot-based CS/OC remapping scheme is to use to common formula for all cases but with different parameters.
2.1 Slot-based CS/OC remapping on PUCCH 1/1a/1b

The resource for PUCCH 1/1a/1b is defined as a combination of orthogonal cover and cyclic shift (CS/OC combo). We define the CS/OC combo as 
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 uplink control channel resources. There is a slight restriction in choosing the value of 
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should be an integer. For normal RBs, we will have 
[image: image12.wmf](1)RBPUCCH

PUCCHSCshift

NcN

=´D

.
If a UE picks the resource combo 
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The formula (1) is suitable for slot-based CS/OC remapping on PUCCH 1/1a/1b for all cases, including normal CP and extended CP frame structure in normal RBs and mixed RB. Examples of the proposed slot based CS/OC remapping are provided in the Appendix.
2.2 Slot-based CS remapping on PUCCH 2/2a/2b

The formula captured in [1] considers the case only for PUCCH 2/2a/2b/ in a normal RB. But we think it can be extended for the mixed RB with small modification. The principle for the remapping scheme is the same as [3].
The resource for PUCCH 2/2a/2b is defined as cyclic shift, 
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where 
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 indicates the CS index for the 
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-th CQI resource in a normal RB or in a mixed RB. In addition, 
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 is the slot index within a subframe for the uplink. And 
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 cyclic shifts used for PUCCH 2/2a/2b. Otherwise, we will have 
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If a UE picks the cyclic shift 
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 is a simple example described in [1]. Examples of the proposed slot based CS remapping are provided in the Appendix.
3 Conclusions
In this contribution, we propose a slot-based CS/OC remapping scheme applicable for all cases. To conclude on the topic of slot based CS/OC remapping on PUCCH, we suggest the text below to be captured in the TS36.211.
------------------------------------------------Text proposal------------------------------------------------------

3.1.1 5.4.1
PUCCH formats 1, 1a and 1b

……

Resources used for transmission of PUCCH format 1, 1a and 1b are identified by a resource index 
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The resource indices within the two resource blocks in the two slots of a subframe to which the PUCCH is mapped are given by
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are set by higher layers. 

……
3.1.2 5.4.2
PUCCH formats 2, 2a and 2b

……
Resources used for transmission of PUCCH formats 2/2a/2b are identified by a resource index 
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------------------------------------------------End of Text proposal-----------------------------------------------
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Figure 1. normal CP, normal RB, 
[image: image54.wmf](1)

36,3,1

PUCCHshift

Nc

==D=


[image: image55.emf]OC=0 OC=1 OC=2

CB1<0> CB1<12>

CB1<6>

CB1<1> CB1<13>

CB1<7>

CB1<2> CB1<14>

CB1<8>

CB1<3> CB1<15>

CB1<9>

CB1<4> CB1<16>

CB1<10>

CB1<5> CB1<17>

CB1<11>

0

1

2

3

4

5

6

7

8

9

10

11

slot#1

OC=0 OC=1 OC=2

UE<0> UE<12>

UE<6>

UE<1> UE<13>

UE<7>

UE<2> UE<14>

UE<8>

UE<3> UE<15>

UE<9>

UE<4> UE<16>

UE<10>

UE<5> UE17>

UE<11>

slot#1

0

1

2

3

4

5

6

7

8

9

10

11

0

shift



1

2

3

4

5

6

7

8

9

10

11

0

1

2

3

4

5

6

7

8

9

10

11

0

1

shift



OC=0 OC=1 OC=2

CB2<0> CB2<12>

CB2<6>

CB2<1> CB2<13>

CB2<7>

CB2<2> CB2<14>

CB2<8>

CB2<3> CB2<15>

CB2<9>

CB2<4> CB2<16>

CB2<10>

CB2<5> CB2<17>

CB2<11>

slot#2

OC=0 OC=1 OC=2

UE<12> UE<16>

UE<14>

UE<6> UE<10>

UE<8>

UE<0> UE<4>

UE<2>

UE<13> UE<17>

UE<15>

UE<7> UE<11>

UE<9>

UE<1> UE5>

UE<3>

slot#2

2

shift



0

shift



1

shift



2

shift



CS

CS


Figure 2. normal CP, normal RB, 
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Figure 3. normal CP, normal RB, 
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Figure 4. Extend CP, normal RB, 
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Figure 5. Extend CP, normal RB, 
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Figure 6. normal CP, mixed RB, 
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Figure 7. normal CP, mixed RB, 
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Figure 8. normal CP, mixed RB, 
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Figure 9. extended CP, mixed RB, 
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Figure 10. extended CP, mixed RB, 
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� For notations not explicitly described in this document, please refer to � REF _Ref196367702 \r \h ��[1]�.
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