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1 Introduction

The proposal below is the combination of proposals from Huawei [1], NTT DoCoMo et al [2], Nokia [3], Marvell [4], Qualcomm [5], and Motorola [6]. It has the following features:

1. Simple definition of 170 true frequency-hopping sequences through the associated polynomials of low order having a common argument function, with polynomial coefficients obtained from a cell group identity [1], ensuring a small number of pairwise hits under arbitrary cyclic delay;
2. Generation of the subsets of 6 orthogonal FH sequences through the frequency shifting [1], [2];
3. Definition of the argument function so that the resulting FH sequences has uniform distribution of the sequence alphabet values (ranging from 0 to 5) [3];
4. Restricted number of different elements in a sequence (at most 4), simplifying the “sliding window” filtering for channel estimation at the UE [4], [5];
5. The number of modes of the DL-RS sub-carrier mapping is minimized [6].
2 Proposal

The cell-specific DL RS FH sequence fhop(IDg, i) is defined through the cell group identity IDg and the slot ordinal number i, as 
    
 fhop(IDg,i) = 
[image: image1.wmf](

)

Q

g

x

x

g

g

mod

)

0

(

)

1

(

)

2

(

5

2

÷

ø

ö

ç

è

æ

+

+

a

,  
Q=31, 
=3,

(1)



 x = 
[image: image2.wmf]Q

j

mod

6

a

,  j=
[image: image3.wmf]ë

û

ë

û

î

í

ì

2

,

2

/

1

,

4

/

type

structure

frame

for

i

type

structure

frame

for

i

,

where 
[image: image4.wmf]ë

û

x

 denotes the largest integer not greater than x. The coefficients g(i), i=1, 2, are obtained by representing the integer 
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and Nshifts=6.
The coefficient g(0) is obtained as







g(0) = G – 
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3 Examples for frame structure type 1
fhop(0,i) = 5, 5, 2, 2, 5, 5, 3, 3, 4, 4;  fhop(1,i) = 0, 0, 3, 3, 0, 0, 4, 4, 5, 5; …..

fhop(169,i) = 0, 0, 5, 5, 0, 0, 1, 1, 2, 2.
4 Correlation properties
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Fig.1. Probability density function (PDF) of the number of hits between all cyclically time-shifted versions of the sequences in a pair from the set of 170 sequences of length 10.
5 Number of different elements in a sequence
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Fig.2. Number of different elements in a sequence.
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