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1
Introduction
At RAN1 #51bis, it was decided to use a 31-element Gold sequence generator for scrambling sequence generation purposes.  In this contribution we propose details of the sequence initialization timing and sequence seed selection, assuming that the 31-element is used.       
2 Scrambling Proposal
2.1
Sequence Generator
With a 31-element Gold sequence generator, we can use 31 seed bits for initialization. The seed bits can be applied in two different ways: 

· A)  Traditionally, the seed bits are loaded as the initial state of the shift registers of one of the component m-sequence generators.  
· B)  Alternatively, we can use the 31 bits to gate the shift register outputs before a final modulo-2 combining.  
The two solutions A) and B) give different mappings between seed bits and Gold sequences; however, it is easy to see that they realize equivalent sequence generation methods.  

For the scrambling of binary encoded bits, one scrambling bit is taken for each encoded bit. 
2.2
Complexity Considerations

The structure corresponding to alternative solution B) described above enables using a single shift register to generate all scrambling sequences. This assumes that the shift register is clocked as many times as required for the longest scrambling sequence. For shorter sequences, only the initial part corresponding to the appropriate length is taken.    

Of course, it is also possible to have multiple instances of the shift register, one for each application, which may fit certain hardware architectures better. 

The following discussion in this contribution is independent of whether solution A) or B) is chosen. 

2.2
Sequence Seed Composition
As mentioned earlier, we individualize the scrambling sequences by the choice of the register outputs.  The allocation of the controlling 31 bits is defined as follows. 

The channel-specific sequence seed composition is shown in Tables 1 through 7.  
PDCCH-specific fields: 

	Parameter
	Number of bits

	Cell_ID
	9

	Subframe_ID
	4

	Reserved
	18


Table 1  PDCCH Channel-specific Fields
PDSCH-specific fields: 

	Parameter
	Number of bits

	Cell_ID
	9

	UE MAC_ID
	16

	Stream_ID
	1

	Subframe_ID
	4

	Reserved
	1


Table 2  PDSCH Channel-specific Fields
PBCH-specific fields: 

	Parameter
	Number of bits

	Cell_ID
	9

	Frame_ID
	2

	Burst idx
	2

	Reserved
	18


Table 3  PBCH Channel-specific Fields

PCFICH-specific fields: 

	Parameter
	Number of bits

	Cell_ID
	9

	Subframe_ID
	4

	Reserved
	18


Table 4  PCFICH Channel-specific Fields

PHICH Channel-specific fields: 

	Parameter
	Number of bits

	Cell_ID
	9

	Subframe_ID
	4

	PHICH ID
	FFS

	Reserved
	FFS


Table 5  PHICH Channel-specific Fields

PMCH Channel-specific fields: 

	Parameter
	Number of bits

	PMCH_ID
	FFS

	Reserved
	FFS


Table 6  PMCH Channel-specific Fields

PUSCH-specific fields: 

	Parameter
	Number of bits

	UE MAC_ID
	16

	Subframe_ID
	4

	Reserved
	11


Table 7  PUSCH Channel-specific Fields

All Reserved fields are set to ‘1’ in order to avoid the all-zero initial state.  
2.1
Sequence Initialization Period
The sequence generator is reset at the beginning of every application of the scrambling. This is done once at each subframe for all applications, except for the DL RS, for which it is done at every symbol, and the PBCH, for which it is done once per frame.  This is summarized in Table 10 below.    
	Channel type
	Initialization Period

	DL RS
	Symbol

	PDCCH
	Subframe

	PDSCH
	Subframe

	PBCH
	Frame

	PCFICH
	Subframe

	PHICH
	Subframe

	PMCH
	Subframe

	PUSCH
	Subframe


Table 8  Scrambling Initialization Period

3
Conclusions

A solution was proposed for scrambling sequence generator initialization. The proposed solution minimizes synchronization problems by resetting of the scrambling sequence generators at every symbol, subframe, or frame.    
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