TSG-SA4#77 Meeting
Tdoc S4 (14)0112
20-24 Jan 2014, Seoul, Korea
Source:

Telefon AB LM Ericsson
Title:



Fixed point basic operators update
Document for:

Discussion and Approval 

Agenda Item:

6.4.2
1 Introduction
The EVS codec will be standardized in 3GPP/SA4 in fixed and floating point code. The fixed point code will be based on ITU-T STL 2009 fixed point basic operators. In this contribution we propose to add a few useful operators to the set of basic operators. 
2 Proposal
Current processors widely support unsigned form of numerical representation in addition to already defined signed basic operations. Our understanding is that on a DSP you can activate/deactivate unsigned arithmetic’s when needed. We propose adding at least following unsigned basic variables and operations to the list of allowed basic operations:
	G.191/STL2009 Word32 operator
	Proposed Uword32 operator
	c-file / comment

	Word32 L_add (Word32 L_var1, Word32 L_var2)
	UWord32 UL_add(UWord32 a, UWord32 b);
	basop32.c*/
saturating

	
	void    UL_addNs(UWord32 a, UWord32 b,
                 UWord32* c, UWord16* sgn);  
	basop32.c 
/ (Ns:non-saturating )  

	Word32 L_sub (Word32 L_var1, Word32 L_var2)
	UWord32  UL_sub(UWord32 a , UWord32 b);  
	basop32.c/
saturating

	
	void     UL_subNs(UWord32 a , UWord32 b, 
                  UWord32* c, UWord16* sgn);  
	basop32.c* 
/ (Ns: non-saturating )  

	Word32 L_shl (Word32 L_var1, Word16 var2)
	UWord32 UL_shl(UWord32 a, Word16 b);
	basop32.c*

	Word32 L_shr (Word32 L_var1, Word16 var2)
	UWord32 UL_shr(UWord32 a, Word16 b);
	basop32.c

	Word16 norm_l (Word32 L_var1)
	UWord16 norm_ul (UWord32 L_var1)
	basop32.c

	void Mpy_32_32_ss( Word32 L_var1, 
                   Word32 L_var2,
                   Word32 *L_varout_h, 
                   UWord32 *L_varout_l)
(Weight: 4)
	UWord32  UL_Mpy_32_32(UWord32 a,UWord32 b);    
	enh40.c /
(corresponding to ANSI-C multiplication ”*”),  
(new weight 2)

	
	void Mpy_32_32_uu( UWord32 a, UWord32 b,
                   UWord32 *c_h, UWord32 *c_l);
	enh40.c /
with saturation

	void Mpy_32_16_ss( Word32 L_var1, Word16 var2,
                   Word32 *L_varout_h, 
                   UWord16 *varout_l)
	void Mpy_32_16_uu( UWord32 a, UWord16 b, 
                   UWord32 *c_h, UWord16 *c_l)
	enh40.c /
with saturation


The actual data types UWord16 and UWord32, already exists as a part of G.191/STL-2009.
It should be noted that some of these proposed basic operators (marked with * in the table above) have already been used e.g. in G.729.1 in ITU-T and are straightforward extensions of the corresponding signed-arithmetic versions (in particular to replace the threshold for overflow). For the complexity weights the same values as for corresponding signed STL functions are proposed, with one exception for the proposed UL_Mpy_32_32 operator, which has reduced functionality compared to the existing STL signed operator. 
The main reason for proposing this 32-bit unsigned operators update is to allow uniform and efficient implementations of unsigned integer arithmetics which otherwise would have to be implemented in a complicated fashion using signed arithmetics. Examples are high rate bitstream manipulations, efficient high rate structured codebook indexing/deindexing, arithmetic coding/decoding operations, etc.      
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