
3GPP TSG RAN WG1 Meeting #50
R1-073616
Athens, Greece, August 20-24, 2007
Source:
Panasonic
Title:
Signaling parameters for UL ACK/NACK resources
Agenda Item:
7.2.4 Uplink Control Channel
Document for:
Discussion and Decision
1. Introduction

RAN1 agreed on the basic multiplexing method for the PUCCH of ACK/NACK [1] 

 REF _Ref169347360 \r \h 
[2] at the Sorrento meeting. The ACK/NACK signal is code-spread by CAZAC sequence in one SC-FDMA symbol, and is spread among SC-FDMA symbols as block-wise manner [3] . At the Kobe meeting, the following was agreed as a baseline of implicit ACK/NACK resource allocation.
“For non-persistent scheduling the ACK/NACK resource is linked to the index of the control channel used for scheduling.” 

In this contribution, we propose signaling parameters for the ACK/NACK resource.
2. Discussion
At first, we propose to clarify “index of control channel” is index of control channel elements [4] .
[5] and [6] show applying only 3 block-wise spreading codes out of 4 Walsh Hadamard sequences as the block-wise spreading codes for ACK/NACK part of PUCCH gives better performance especially in the presence of high speed UEs. We propose to use such block-wise spreading codes in [5] [6] . Although such a set of block-wise spreading codes shows excellent performance, it is too restrictive that only these 3 block-wise spreading codes are allowed to be used by all the eNBs. If eNB have a flexibility to allocate its own set of block-wise spreading codes that has the same performance with [5] 

 REF _Ref174517029 \r \h 
[6] , it is  helpful for inter-cell interference randomization.
Hence, we propose to apply "cell specific" scrambling code over the base block-wise spreading codes (i.e. [1,1,1,1], [1,-1,-1,1] and [1,1,-1,-1]) in order to differentiate the block-wise codes among different cells per LB basis.. Unlike in the case of Walsh cover hopping, this scrambling enables LB based inter-cell interference randomization. In addition, since cyclic shift hopping doesn’t cause any phase inversion of SC-FDMA symbols like this cell specific scrambling, such an additional flexibility by cell specific scrambling for block-wise spreading codes helps to increase the number of the hopping/scrambling patterns and reduce the probability of the collisions.

Based on above considerations, the result of the structure of ACK/NACK transmission is shown in Figure 1. (P0, P1, P2) is the cell specific scrambling code for RS and (S0, S1, S2, S3) is cell specific scrambling code for ACK/NACK part. 
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Figure 1 Structure of ACK/NACK with cell-specific scrambling codes

We propose followings parameters sets for uplink ACK/NACK. Similar to [7] , we propose to use 2-dimentional orthogonalization of the UL ACK/NACK resource definition [5] [6] [8] 
· Static parameters (Specified in the specification)

· Base block-wise spreading codes for RS
· We propose to use the length-3 DFT sequences for short CP
· Base block-wise spreading codes for ACK/NACK information part

· We propose to apply 3 of 4 Walsh Hadamard codes as in [5] [6] 
· (i.e. [1,1,1,1], [1,-1,-1,1] and [1,1,-1,-1])
· General “semi-static” parameters
· Resource block allocation of PUCCHs

· Hopping related parameters (This could be linked to Cell ID)
· CS hopping related parameters and Block-wise code hopping related parameters (if defined)

· 12-CAZAC sequence for PUCCH (This could be linked to Cell ID)
· Code resource definition related parameters

· Cell specific scrambling code for block-wise code of RS (This could  be linked to Cell ID)
· 3-length sequence
· Inter-cell interference randomization effect would be obtained.
· Cell specific scrambling code for block-wise code of ACK/NACK information part (This could be linked to Cell ID)
· 4-length sequence
· Inter-cell interference randomization effect would be obtained.
· Code allocation offset (This could be linked to Cell ID)
· This indicates where the first CCE is in cyclic shift.
· Up to 6-bit 
· Similar to the “res_1st” in [7] 
· Inter-cell interference randomization effect would be obtained.
· Cyclic shift delta

· This indicates the distance between used cyclic shift values.

· 2 bit information (1,2,3 or 4)
· Same as the “shift_diff” in [7] 
· This parameter setting takes into account the cell radius.
As one can see, most of the signals above could be linked to Cell ID. This can reduce the signaling overhead and configuration. The cell ID may be uplink specific cell ID, which would be different from the cell ID used in the cell search procedure. 
Examples of proposed signaling scheme are shown in Figure 2 to Figure 4.
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Figure 2

Example 1 of proposed signaling
[image: image3.emf]Cyclic shift values

Block

-

wise code

(1,-1,-1)

(1,-e

j2pi/3

, -e

j4pi/3

)

(1,-e

j4pi/3

, -e

j8pi/3

)

(-1,1,-1,1)

(-1,1,1,-1)

(-1,-1,1,1)

CCE

1

CCE

10

CCE

4

CCE

13

CCE

7

CCE

16

CCE

3

CCE

12

CCE

6

CCE

15

CCE

9

CCE

18

CCE

2

CCE

11

CCE

5

CCE

14

CCE

8

CCE

17

delta=2

offset=5

Scrambled block code

for RS

Scrambled block code 

for information part

•Cell specific scrambling : for RS is “

(1,-1,-1)

”, for ACK/NACK information is “

(-1,1,-1,1)

”

•Cyclic shift delta is “

2

”, Code allocation offset is “

5

”


Figure 3

Example 2 of proposed signaling
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Figure 4

Example 3 of proposed signaling
3. Conclusion

We discussed signaling parameters for UL ACK/NACK. In the proposed signaling scheme, most of the parameters can be signaled implicitly (i.e. linked to Cell ID etc). The effect of inter-cell interference randomization would be expected. Moreover, it allows eNB enough flexibility for achieving inter-cell interference randomization. 

As a conclusion, we propose to capture this signaling scheme in the specifications.
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