3GPP TSG RAN WG1 Meeting #49





R1-072157
Kobe, Japan, May 7 – 11, 2007
Agenda Item:

7.11.1
Source:


Motorola

Title:
Text proposal on pseudo-random sequence generation of downlink cell-specific reference signals
Document for:

Discussion
1 Introduction

Generation scheme of the pseudo-random sequence as part of the cell-specific two-dimensional reference signal sequence is still open [1]. It is proposed to include the text proposal into the section 5.6.1.1.2 in TS 36.211, which defines the pseudo-random sequence generation scheme that provides an operator the option of either limited sequence planning for improved performance or conventional cell-specific scrambling [2].

[1] R1-063008, “Downlink reference-signals,” Ericsson, RAN1 #46bis, Seoul, Korea, October 2006.

[2] R1-071335, “Simulation Results for GCL based DL Reference Signals”, Motorola, RAN1 #48bis, St. Julians, Malta, March 2007.
2 Text Proposal
(Section 5.6.1.1.2 in TS 36.211)
------------------------------------------------- Start of Text Proposal -------------------------------------------------
5.6.1.1.2
Pseudo-random sequence generation
The two-dimensional pseudo-random sequence shall be generated by the symbol-by-symbol product of the two complex valued symbols according to
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The quantities 
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 are the elements of the long and short sequence as defined below.
Long sequence:
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where the real valued sequences Zg and its related sequences and conditions are defined in the section 5.2.2 of TS 25.213. The g:th Gold code sequence zg is tied to the long sequence index g=0,1,2,...,16.
Short sequence:
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where the length 
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 of the GCL sequence is given by Table XX. The sequence index u is an integer within the range of:
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Table XX: Downlink cell-specific reference signal short sequence parameters.

	Transmission bandwidth [MHz]
	GCL sequence length 
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	1.25
	11

	1.6 (TDD)
	17

	2.5
	29

	5
	53

	10
	101

	15
	151

	20
	211


------------------------------------------------- End of Text Proposal -------------------------------------------------
Appendix. Abridgement of the section 5.2.2 of TS 25.213
Let x and y be the two sequences respectively. The x sequence is constructed using the primitive (over GF(2)) polynomial 1+X7+X18 . The y sequence is constructed using the polynomial 1+X5+X7+ X10+X18 .

The sequence depending on the chosen scrambling code number n is denoted zn, in the sequel. Furthermore, let x(i), y(i) and zn(i) denote the i:th symbol of the sequence x, y, and zn, respectively.

The m-sequences x and y are constructed as:

Initial conditions:

-
x is constructed with x (0)=1, x(1)= x(2)=...= x (16)= x (17)=0.

-
y(0)=y(1)= … =y(16)= y(17)=1.

Recursive definition of subsequent symbols:

-
x(i+18) =x(i+7) + x(i) modulo 2, i=0,…,218-20.

-
y(i+18) = y(i+10)+y(i+7)+y(i+5)+y(i)  modulo 2, i=0,…, 218-20.

The n:th Gold code sequence zn, n=0,1,2,…,218-2, is then defined as:

-
zn(i) = x((i+n) modulo (218 - 1)) + y(i) modulo 2, i=0,…, 218-2.

These binary sequences are converted to real valued sequences Zn by the following transformation:
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Finally, the n:th complex scrambling code sequence Sdl,n is defined as:

-
Sdl,n(i) = Zn(i) + j Zn((i+131072) modulo (218-1)), i=0,1,…,38399.

Note that the pattern from phase 0 up to the phase of 38399 is repeated.
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Figure 10: Configuration of downlink scrambling code generator
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