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1. Introduction
Based on previous discussion [Ref 1]

 REF _Ref190736367 \r \h 
[Ref 2]

 REF _Ref190686927 \r \h 
[Ref 3]

 REF _Ref190736372 \r \h 
[Ref 4]

 REF _Ref190736374 \r \h 
[Ref 5], the following is proposed for the initialisation of the scrambling code sequences.
2. Generation and Initialisation method for the Scrambling Code sequences
2.1. Scrambling Sequence Generation
It was decided in the RAN1 meeting #51bis to adopt Gold codes based on feedback polynomial degree L=31 with the following generator polynomials:
· D31+D3+1 for the top register, generating the sequence x(i)

· D31+D3+D2+D+1 for the lower register, generating the sequence y(i)
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Figure 1. Gold sequence generation, L=31.

The following register initialisation method is proposed:

· Fill the top register with the following fixed pattern x(0)=1 (MSB), and x(1)=…=x(30)=0.

· Fill the lower register with the initialisation sequence based on the required target scrambling sequence as defined in section 2.2.1 and 2.2.2.
2.1.1 Lower Register Initialization Proposal for Physical Channels
It is proposed that the following common set of elements is used to initialise the scrambling sequence for all physical channels, UL and DL:

· Cell ID (9 bits)

· Subframe number (within radio frame) (4 bits)

· Stream ID (1 bit)
· UE ID (16 bits)
The lower register initialisation patterns for each physical channel are explicitly defined in Table 1 with the following clarifications:

· The BCCH over PDSCH uses BCCH RNTI in place of UE_ID.

· The PCH over PDSCH uses PCCH RNTI in place of UE_ID.

· Whenever SU-MIMO is not applicable, the Stream ID is set to 0.

	Physical Channel
	Lower register initialisation value (starting from the LSB)
	Re-initialisation Period

	PDSCH
	Cell_ID + Subframe_Num ∙ 29 + Stream_ID ∙ 213 + UE_ID ∙ 214
	Subframe

	PMCH
	MBSFN_Area_ID  + Subframe_Num ∙ 29 
	Subframe

	PDCCH
	Cell_ID+ Subframe_Num ∙ 29
	Subframe

	PCFICH
	Cell_ID+ Subframe_Num ∙ 29
	Subframe

	PHICH
	Cell_ID+ Subframe_Num ∙ 29
	Subframe

	PBCH
	Cell_ID
	Fourth radio frame

	PUCCH
	Cell_ID+ Subframe_Num ∙ 29 + UE_ID ∙ 214 
	Subframe

	PUSCH
	Cell_ID+ Subframe_Num ∙ 29 + UE_ID ∙ 214
	Subframe


Table 1 Lower register initialisation patterns for each physical channel
2.1.2 Lower Register Initialization Proposal (Reference Signals )

A similar approach to that used for the physical channels is proposed for the initialisation of the pseudo-random component of the DL reference signals based on the following elements:

· Cell ID (9 bits)

· Subframe number (within radio frame) (4 bits)

· OFDM_Symbol_Num (within sub-frame) (4 bits)
· UE ID (16 bits)

The lower register initialisation patterns for each of the reference signals are explicitly defined in Table 2 
. 
	Physical Signal
	Lower register initialisation value (starting from the LSB)
	Re-initialisation Period

	Cell Specific RS (normal and extended CP)
	Cell_ID+ Subframe_Num ∙ 29 + OFDM_Symbol_Num ∙ 213 
	OFDM Symbol

	MBSFN RS
	MBSFN_Area_ID + Subframe_Num ∙ 29 + OFDM_Symbol_Num ∙ 213 
	OFDM Symbol

	UE Specific RS
	Cell_ID+ Subframe_Num ∙ 29 + UE_ID ∙ 213
	Subframe


Table 2 Lower register initialisation patterns for each reference signal
The pseudo random sequence generator is clocked twice to generate a complex I and Q sample used in the scrambling of the reference signal. The I bit is generated first followed by the Q bit. 
For the UE specific reference symbols (that are not re-initialised on the symbol boundary) the scrambling symbols are mapped to the RS REs frequency first (lowest frequency to highest frequency i.e. from the lowest allocated PRB) then in time (lowest OFDM symbol number to highest symbol number).

Data and control REs that may lie in between RS REs are ignored, only RS RE positions trigger the clocking of the pseudo random sequence generator.

References
[Ref 1] R1-080940 “Scrambling Sequence Initialization” Nokia Siemens Networks, Nokia
[Ref 2] R1-080652 “Completing the scrambling details in the specifications” Qualcomm Europe
[Ref 3] R1-080640 “Specification details for PRS sequences” Qualcomm Europe
[Ref 4] R1-080872 “Initialization of the 31-Gold sequence generator” Ericsson
[Ref 5] R1-080746 “PDCCH Scrambling and ACK/NAK detection” Motorola

_1263201191.vsd

