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 Initialize DISTM to the largest number representable in the hardware 
 N1=NG_128/2 
 For J=65,66,...,NCWD, do the following 
  J1=(J−1)*IDIM 
  COR=0. 
  For K=1,2,...,IDIM, do the next line 
   COR=COR+PN(K)*Y(J1+K) | compute inner product jP  

  If COR > 0, then do the next 3 lines 
   IDXG=N1 
   If COR < GB_128(1)*Y2(J), do the next line 
    IDXG=1 | Best positive gain found 
  If COR ≤ 0, then do the next 3 lines 
   IDXG=NG_128 
   If COR > GB_128(3)*Y2(J), do the next line 
    IDXG=3  | Best negative gain found 

  D=−G2_128(IDXG)*COR+GSQ_128(IDXG)*Y2(J) | Compute distortion D̂  
  If D < DISTM, do the next 3 lines 
   DISTM=D | Save the lowest distortion 
   IG=IDXG | and the best codebook indices 
   IS=J  | so far. 
 Repeat the above indented section for the next J 
 IS1=IS−NCWD/2 
 ICHAN=(IS1−1)*NG_128+(IG−1) | Concatenate shape and gain 
 | codebook indices. 

 8���+ R���ICHAN8�/��
 '��0 �@  . $��7	
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 ��7	
 A 'B�
�	
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9.3.G/G.728.  

 DISTM=2147483647 
 For J=65,66,...,NCWD, do the following 
  J1=(J−1)*IDIM 
  AA0=0 
  For K=1,2,...,IDIM, do the next 2 lines 
   P=PN(K)*Y(J1+K) | compute inner product jP  

   AA0=AA0+P | NLS for AA0 is 7+11=18 
  If AA0 < 0, set AA0=−AA0 | take absolute value 
  IDXG=1 
  P=GB_128(1)*Y2(J) | NLS for P is 13+5=18 
  If AA0 ≥ P, set IDXG=IDXG+1 
  AA0=AA0 >> 14 | NLS for AA0=4 
  If AA0 > 32767, set AA0=32767 | clip AA0; AA0 in saturation mode 
  AA1=GSQ_128(IDXG)*Y2(J) | NLSGSQ_128=11, NLSY2=5, so NLSAA1=16 
  P=G2_128(IDXG)*AA0 | NLSG2_128=12, NLSAA0=4, so NLSP=16 
  AA1=AA1−P 
  If AA1 < DISTM, do the next 3 lines 
   DISTM=AA1 | double precision DISTM 
   IG=IDXG 
   IS=J 
 Repeat the above indented section for the next J 
 AA0=0   | Now find the sign bit 
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 J1=(IS−1)*IDIM 
 For K=1,2,...,IDIM, do the next 2 lines 
  P=PN(K)*Y(J1+K) | compute inner product 
  AA0=AA0+P 
 If AA0 ≤ 0, set IG=IG+2 
 IS1=NCWD  
 IS1=IS1 >> 1 
 IS1=IS−IS1 
 ICHAN=(IS1−1)*NG_128+(IG−1) 

��	��	
 �9��t
 ��4M	
 J;@U '��F�#
 '%&�	
 A ����9��
:    
  AA0=AA0 >> 14 | NLS for AA0=4 
  If AA0 > 32767, set AA0=32767 | clip AA0 
  AA1=GSQ_128(IDXG)*Y2(J) | NLSGSQ_128=11, NLSY2=5, so NLSAA1=16 
  P=G2_128(IDXG)*AA0 | NLSG2_128=12, NLSAA0=4, so NLSP=16 

 �O�9#
 $�0�0� A �<`�DSP �&�j� �1��	 q	
 "��\"�7�	�� �a���	
 �&H ?�@ 8�/"�	 ��	��	
 '%&�	�� ��4M	
 J�� 8
�7��
 [. 

  AA0=AA0 << 2 | NLS for AA0=20 
  AA0=CLIP(AA0) | AA0 is in saturation mode 
  AA0=AA0 >> 16 | take high word; NLS for AA0=4 
  AA1=GSQ_128(IDXG)*Y2(J) | NLSGSQ_128=11, NLSY2=5, so NLSAA1=16 
 P=G2_128(IDXG)*AA0 | NLSG2_128=12, NLSAA0=4, so NLSP=16 

��}
 �&�j� .��� (CLIP) ���M	
 :�9� !�9�#
 :�1&#
 D+ ,7��	
 ����U� 	 AA0 ����@ ��&�� ��@ E�&�	 P%9�� TZ� 
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 �- AA0 ��� �U ���+ B�@ ?/0Z� �
B���@
3��t
 ��g-� ?�@  . T�<��AA0 J�� A 
 �	�}
���a
B�����+  . �O�9#
 ?�@ K��7	
 
�� ���9��DSP0�  RF%- �- %yFU B�N� 3@��M� �� 32���  . T�<-k�����-�B 

��M�a%	
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 f7i A K��7	
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 ����4��&	
 ����y	
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�� �\ ?�@ �� e���&�	 19� 21 . T���� �	�@�
 8�92 !�74�	
 �	�\� !&�� �2 T��%&�	
12,8��� ���F /��H�* e����t
 e���&	
 K� ;� TU 3^7��� 19� 21 ��� B%� e��	
 

 ��7	
 A ��
12.5/G.728 . �^�/	
 3�� ���Q�	
����&	
 ����4 '��&	
 '%&i f7�	 1939N%#
 8��O
 [ ���F ���"�	 
 $�1��-(VQ)'��*k
 .  

 NN=(IS−1)*IDIM 
 For K=1,2,...,IDIM, do the next line 
  YN(K)=GQ_128(IG)*Y(NN+K) 

 �^�/	
 J�HBU B%��	
����&	
 ����4 '��&	
 '%&i f7�	 21LM<	
 �M���- '�\� [.  
 For K=1,2,...,IDIM, do the next line 
  ET(K) =GAIN*YN(K) 

 B%�� ������	
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 ����	
 �M���-GQ_128(IG)*GAIN ���Q� 	 32
 $��7	
 D+ J%���� K70 ��� 	 16�	�B %yFt
  . �<�	�NNGQ_128(I) �����M- 
	 )1 + 
 $�\g\g	
 B�@ �M���# �-=;	
� ��M�	
 D+ 'B�N�#Q13 GQ_128(I)([�
n+  NNGQ_128(I) = 3 ��\ I = 1� 3 [
� NNGQ_128(I)= 2 ��\ I = 2� 4 .3�� ��F '%&�	
 f7i ����F �<` [���	���:  
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 AA0=GQ_128(IG)*GAIN | AA0 has NNGQ_128(IG) leading zeros 
 AA0=AA0 << NNGQ_128(IG) | left shift NNGQ_128(IG) bits to  
      | normalize AA0 
 TMP=RND(AA0) | round to upper 16 bits and assign to TMP 
 NLSAA0=13+NLSGAIN | Q format of the product GQ_128(IG)*GAIN 
 NLSTMP=NLSAA0+NNGQ_128(IG)−16 | Q format of TMP, because AA0 left shift 
      | by NNGQ_128(IG) bits then round and take  
      | upper 16 bits 
 NN=(IS−1)*IDIM | normalize selected shape 
 Call VSCALE(Y(NN+1), IDIM, IDIM, 14, TEMP, NLS) | codevector to 16 bits; 
      | put in TEMP 
 For K=1,2,...,IDIM, do the next 2 lines 
  AA0=TMP*TEMP(K) | TMP and TEMP both normalized to 16 bits, 
  ET(K)=RND(AA0) | so the product has 1 leading zero. 
      | Directly rounding to high work gives us 
      | a 15-bit ET array. 
 NLSET=NLSTMP+11+NLS−16 | calculate the NLS for ET. 

3.1.3.H   C��,��29 ;  �$�D�� ��B+@� �:�E� 
�12�� ���#(VQ)C��'F�   C��,��: �,3��� JI,@31 ; C�<: 
�,3��� JI,� GH# �H$�5�  

 e�%&�	
 �17i 3@%&	
 ��7	
 
�� A B%�	
����&	
 ����4 e���&�	 ~
�� �\ ?�@ ����&	
 ����y	
� 29� 31 . T���� �	�@�
 8�92 !�74�	
 �	�\� !&�� �2 T��%&�	
12,8��� ���F /��H�*^7���  ����t
 '��&	
 K� ;� TU 329 ��7	
 A �
 ��� B%� q	
 

14.5/G.728 . �^�/	
 3�� ���Q�	
����&	
 ����4 '��&	
 '%&i f7�	 29 $�1��- ���F ���"�	 39N%#
 8��O
 [(VQ) 
.&��	
 {<&# '��*k
.  

 '��&	
 J�� x�C�M�����U LM<�	 39N%#
 8��O
 c%1Q (IG)
 c%1Q� e��7�  K<��	 39N%#
 8��O(IS) � 16 �- ��� 
 f���M� d�	
 $
���	
 c%1Q� 8$���  . fM&H �1Q ����9	
 �- ?�7� �- �-U��-�� '��&	�� !�9�� ���Q 19%&�#
 �- . 

 ITMP=integer part of (ICHAN/NG_128) 
 IG=ICHAN−ITMP*NG_128+1 
 ITMP=ITMP+NCWD/2 
 NN=ITMP*IDIM 
 For K=1,2,...,IDIM, do the next line 
  YN(K)=GQ_128(IG)*Y(NN+K) 

 '��&	
 !�74��31 K*�� �� [.&��	
 {<&- LMF �M���- '�\� [ ��-�� '��&	
 !�74�	21%&�#
 �- .  

���	
 $
�	 ����&	
 ����y	
 �^�/	
 ��� B%��.  

���Q� e���&	
 ,�� ��H�Q [����&	
 ����y	
 '%&�	
 f7�� !�9�� 29� 31�o A �\
�  . �- K<	�Y� GQ_128 �- T����* T��MH 
 ��MHUQ �� [Q11� Q13�
��	
 ?�@  . ���0 T%����GAIN ����� NLSGAIN . R�� [�0��	 Y��M- ?/0U !��� KNU �-�

 ����	
 �M���-GQ_128(IG)*GAIN ���Q� 	 32
 $��7	
 D+ J%���� K70 ��� 	 16�	�B %yFt
  . �<�	�NNGQ_128(I)�����M-  
	 ) 1+  �M���# �-=;	
� ��M�	
 D+ 'B�N�#
 $�\g\g	
 B�@Q13 GQ_128(I)( �
n+ [NNGQ_128(I) = 3 ��\ I = 1� 3[ 
�NNGQ_128(I) = 2 ��\ I = 2� 4 .3�� ��F '%&�	
 f7i ����F �<` [���	���:  

 IS=ICHAN >> 2 
 IG=ICHAN−IS*NG_128+1 
 IS1=NCWD 
 IS1=IS1 >> 1 
 IS=IS+IS1+1 
 AA0=GQ_128(IG)*GAIN | AA0 has NNGQ_128(IG) leading zeros 
 AA0=AA0 << NNGQ_128(IG) | left shift NNGQ_128(IG) bits to  
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      | normalize AA0 
 TMP=RND(AA0) | round to upper 16 bits and assign to  
      | TMP 
 NLSAA0=13+NLSGAIN | Q format of the product GQ_128(IG)*GAIN 
 NLSTMP=NLSAA0+NNGQ_128(IG)−16 | Q format of TMP, because AA0 left 
      | shift by NNGQ_128(IG) bits then round 
      | and take upper 16 bits 
 NN=(IS−1)*IDIM | normalize selected 
 Call VSCALE(Y(NN+1), IDIM, IDIM, 14 ,TEMP, NLS) | shape codevector to 
        | 16 bits; 
         | put in TEMP 
 For K=1,2,...,IDIM, do the next 2 lines 
  AA0=TMP*TEMP(K) | TMP and TEMP both normalized to 16 bits, 
  ET(K)=RND(AA0) | so the product has 1 leading zero. 
      | Directly rounding to high work gives us  
      | a 15-bit ET array. 
 NLSET=NLSTMP+11+NLS−16 | calculate the NLS for ET. 

4.1.3.H   9����,��96: 97 ;  ���$��K���� GHI�� L�DM� 
�D��M� ��N: OP C��� �?-dB 32-  

 $
%&�	
 J�7iU 3@%&	
 ��7	
 
�� A B%�	
����&	
 ����4 e���&�	 ~
�� �\ ?�@ ����&	
 ����y	
� 96� 97 . J�� �	�@�
�74�	
 �	�\� !&�� �2 $
%&�	
 8�92 !12,8��� ���F /��H�* e����t
 e���&	
 K� K� TU 3^7��� 96� 97 ��� B%� e��	
 

 ��7	
 A ��
16.3.G/G.728.  

%&�	
 f7i�' 	
����&	
 ����43�� ��F 3� :  
 GSTATE(1) = LOGGAIN + GCBLG_128(IG) + SHAPELG(IS) 
 If GSTATE(1) < -32.0, set GSTATE(1) = -32.0 

 f7i�%&�	
' ����y	
3�� ��F 3� ����&	
 :  
 AA0=LOGGAIN << 7 | Align decimal points at the 
 AA0=AA0 + (GCBLG_128(IG) << 5) | boundary between the high and 
 AA0=AA0 + (SHAPELG(IS) << 5) | low words of the accumulator. 
 AA0=AA0 >> 7 | Right shift back to Q9 format 
 If AA0 < -16384, set AA0=-16384 | Check lower limit 
 GSTATE(1)=AA0 | Lower 16 bit word saved 

2.3.H  C�$�E� �:��E�����%�QF� R�HI  

 8�92 !�74�	
 x� ���Q LM<�	 39N%#
 8��O
 R�0 3@%&	
 ��7	
 
�� R��12,8��� ���F /��H�* . f�Q B%�����U R��	
 
	
���&	
 ����4� .
 8��O
 %�H1.H.  

 �:�E�1.H/G.728 ; S�5�� ����T�,�� �5���R�HI�� ���B+@� �:��E�� �5���@� UV�,M��   

������ ��	
 1 2 3 4 

GQ_128 0,525824 1,562449 0,525824− 1,562449− 
GB_128 0,869912 * 0,869912− * 

G2_128 1,051648 3,124898 1,051648− 3,124898− 
GSQ_128 0,276491 2,441247 0,276491 2,441247 

GCBLG_128 5,5831919−3,8761170 5,5831919− 3,8761170 

 B%�� ���\�����&	
 ����y	
 R��	
 .
 8��O
 %�H2.H.  
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 �:�E�2.H/G.728 ; R�HI�� ���B+@� �:��E�� �5���@� UV�,M�� ��T�,�� ����W�� S�5��  

������ ��	
 1 2 3 4 

GQ_128(Q13)  4 308  12 800  4 308−  12 800− 
GB_128(Q13)  7 126 *  7 126− * 

G2_128(Q12)  4 308  12 800  4 308−  12 800− 
GSQ_128(Q11)  566  5 000  566  5 000 

NNGQ_128(Q0)  3  2  3  2 

GCBLG_128(Q11)  11 434−  7 938  11 434−  7 938 

  

3.3.H  X,3@� ����� 4$���+  

 ����� 3�� ['���O
 ���9#
 3@%&	
 ��7	
 
��NG_128 . ���9#
 c��U ?�@ ���9#
 J�� �	�@�NG)  �����8 ( A 'B�
�	

 �����	
G.728 8�92 !�74�	
� !&�� ���F 12,8��� ���F /��H�* .
 8��O
 %�H3.H.  

 �:�E�3.H/G.728 ;  ��)�)>� 
����@�� +,3��LD-CELP  

S)�� ���5�� UT��� 

NG_128  4  LM<�	 39N%#
 8��O
 R�\)LM<	
 $����M- B�@(  

4.H  ��#$ ������	% ��&#�'� �()�#���9,6��% �&�* /���	+  

1.4.H  +,3�� Y
8C  

��U K0t
 K���&��	 ��� B%� �� X$
��&	
 �@ ��&��	
 K�;� Y�� ,V�#
 
�� A e7� �$���9#
 %�%��	 �.  

1.1.4.H   9����,��17: 18 ; �
)�< A���>� 4.%> =+1% ���B+@� �:�2�  

 $
%&�	
 J�7iU 3@%&	
 ��7	
 
�� A B%�	
����&	
 ����4 e���&�	 ~
�� �\ ?�@ ����&	
 ����y	
� 17� 18 . J�� �	�@�
 8�92 !�74�	
� !&�� �2 $
%&�	
9,6 ��� ���F/��H�* e����t
 e���&	
 K� ;� TU 3^7��� 17� 18B%� e��	
  ��
 ��� 

 ��7	
 A11.5/G.728 . B%�����U '%&�	
 f7i 	
����&	
 ����4.  
 Initialize DISTM to the largest number representable in the hardware 
 N1=NG_96/2 
 For K=1,2,3,4, do the following 
  For K1=97,98,99,100, do the following 
   J=(K−1)*8+K1 
   J1=(J−1)*IDIM 
   COR=0. 
   For K2=1,2,...,IDIM, do the next line 
    COR=COR+PN(K2)*Y(J1+K2) | compute inner product jP  

   If COR > 0, then do the next 3 lines 
    IDXG=N1 
    If COR < GB_96(1)*Y2(J), do the next line 
     IDXG=1 | Best positive gain found 
   If COR ≤ 0, then do the next 3 lines 
    IDXG=NG_96 
    If COR > GB_96(3)*Y2(J), do the next line 
     IDXG=3  | Best negative gain found 
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   D=−G2_96(IDXG)*COR+GSQ_96(IDXG)*Y2(J) | Compute distortion D̂  
   If D < DISTM, do the next 3 lines 
   DISTM=D | Save the lowest distortion 
    IG=IDXG | and the best codebook 
    IS=J | indices so far 
   Repeat the above indented section for the next K1. 
  Repeat the above indented section for the next K. 
 IS1=IS−(NCWD/2+NCWD/4) 
 IS2= integer part of (IS1/8) 
 IS2=IS2*4 
 IS3=IS1−IS2*2 
 IS1=IS2+IS3 
 ICHAN=(IS1−1)*NG_96+(IG−1)  | Concatenate shape and 
      | gain codebook indices. 

 8���+ R���ICHAN8�/��
 '��0 �@  . $��7	
 8���+ �	�\ A��;M�M�- �����+ K�%� TU 3^7�� [���UB %yFt
 ��7	
  �- �	�
 $���ICHAN . �H�F 
n+�ICHAN $��7	
 ���<� ��y� 6� b5� b4� b3� b2� b1� b0 $��7	
 L��%� ����\ T�<� [

 ���%#
b5 � �-� b4� b3� b2� b1� b0) b5�	�B %yFt
 ��7	
 3� .(  

���	
 $
�	 ����&	
 ����y	
 �^�/	
 ��� B%�� .i K� J�� ����&	
 ����y	
 '%&�	
 f7i K�� '��&�	 ����&	
 ����y	
 '%&�	
 f717 
 ��7	
 A 'B�
�	
 ����t
9.3.G/G.728.  

 DISTM=2147483647 
 For K=1,2,3,4, do the following 
  For K1=97,98,99,100, do the following 
   J=(K−1)*8+K1 
   J1=(J−1)*IDIM 
   AA0=0 
   For K2=1,2,...,IDIM, do the next 2 lines 
    P=PN(K2)*Y(J1+K2) | compute inner product jP  

    AA0=AA0+P | NLS for AA0 is 7+11=18 
   If AA0 < 0, set AA0=−AA0 | take absolute value 
   IDXG=1 
   P=GB_96(1)*Y2(J) | NLS for P is 13+5=18 
   If AA0 ≥ P, set IDXG=IDXG+1 
   AA0=AA0 >> 14 | NLS for AA0=4 
   If AA0 > 32767, set AA0=32767 | clip AA0; AA0 in saturation mode 
   AA1=GSQ_96(IDXG)*Y2(J)  | NLSGSQ_96=11, NLSY2=5, so NLSAA1=16 
   P=G2_96(IDXG)*AA0  | NLSG2_96=12, NLSAA0=4, so NLSP=16 
   AA1=AA1−P 
   If AA1 < DISTM, do the next 3 lines 
    DISTM=AA1 | double precision DISTM 
    IG=IDXG 
    IS=J 
  Repeat the above indented section for the next K1. 
  Repeat the above indented section for the next K. 
 AA0=0   | Now find the sign bit 
 J1=(IS−1)*IDIM 
 For K=1,2,..., IDIM, do the next 2 lines 
  P=PN(K)*Y(J1+K) | compute inner product 
  AA0=AA0+P 
 If AA0 ≤ 0, set IG=IG+2 
 IS2=NCWD 
 IS1=IS2 >> 1 
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 IS2=IS2 >> 2  
 IS1=IS−(IS1+IS2) 
 IS2=IS1 >> 3 
 IS2=IS2 << 2 
 IS3=IS2 << 1 
 IS3=IS1−IS3 
 IS1=IS2+IS3 
 ICHAN=(IS1-1)*NG_96+(IG-1) 

#
 '%&�	
 A ����9��
��	��	
 �9��t
 ��4M	
 J;@U '��F�:  
  AA0=AA0 >> 14 | NLS for AA0=4 
  If AA0 > 32767, set AA0=32767 | clip AA0 
  AA1=GSQ_96(IDXG)*Y2(J) | NLSGSQ_96=11, NLSY2=5, so NLSAA1=16 
  P=G2_96(IDXG)*AA0 | NLSG2_96=12, NLSAA0=4, so NLSP=16 

 �O�9#
 $�0�0� A �<`�DSP �&�j� �1��	 q	
 "��\" �a���	
 �&H ?�@ 8�/"�	 ��	��	
 '%&�	�� ��4M	
 J�� 8
�7��
 [
�7�	��.  

  AA0=AA0 << 2 | NLS for AA0=20 
  AA0=CLIP(AA0) | AA0 is in saturation mode 
  AA0=AA0 >> 16 | take high word; NLS for AA0=4 
  AA1=GSQ_96(IDXG)*Y2(J) | NLSGSQ_96=11, NLSY2=5, so NLSAA1=16 
  P=G2_96(IDXG)*AA0 | NLSG2_96=12, NLSAA0=4, so NLSP=16 

��}
 �&�j� .��� (CLIP) 8 ���M	
 :�9� !�9�#
 :�1&#
 D+ ,7��	
 ����U� AA0 ����@ ��&�� ��@ E�&�	 P%9�� TZ� 
<< 2 .��V�@� ���0 B�� [E�&	
 �@ AA0 ��� �U ���+ B�@ ?/0Z� ���@
�
B3��t
 ��g-� ?�@  . T�<��AA0 J�� A 

 �����+ �	�}
��-�B . �O�9#
 ?�@ K��7	
 
�� ���9��DSP RF%- �- %yFU B�N� 3@��M� �0� � 32���  . T�<-k�����-�B 
��M�a%	
 '%&�	
 f7i A K��7	
 ��&��.  

2.1.4.H   C��,��19 ; 
�12�� ���# �$�D�� ��B+@� �:�E� (VQ): C��'F�  C��,��21 ;GHI�� �H$�5� C�<:   

 e�%&�	
 �17i 3@%&	
 ��7	
 
�� A B%�	
����&	
 ����4 e���&�	 ~
�� �\ ?�@ ����&	
 ����y	
� 19� 21 . T���� �	�@�
 8�92 !�74�	
 �	�\� !&�� �2 T��%&�	
9,6��� ���F /��H�* e����t
 e���&	
 K� ;� TU 3^7��� 19� 21� B%� e��	
  ��

 ��7	
 A ��
12.5/G.728 . �^�/	
 3�� ���Q�	
����&	
 ����4 '��&	
 '%&i f7�	 19 ���F ���"�	 39N%#
 8��O
 [
 $�1��-(VQ)'��*k
  . B%�����U �^�/	
 	
����&	
 ����4 '��&	
 '%&i f7�	 19.  

 NN=(IS−1)*IDIM 
 For K=1,2,..., IDIM, do the next line 
  YN(K)=GQ_96(IG)*Y(NN+K) 

 �^�/	
 J�HBU B%��	
����&	
 ����4 '��&	
 '%&i f7�	 21LM<	
 �M���- '�\� [.  

 For K=1,2,..., IDIM, do the next line 
  ET(K)=GAIN*YN(K) 

���	
 $
�	 ����&	
 ����y	
 �^�/	
 ��� B%�� .&�	 ����&	
 q���y	
 e�%&�	
 K� J�� ����&	
 ����y	
 '%&�	
 f7i K�� e���19 
�21 ��7	
 A e�B�
�	
 e����t
 10.3.G/G.728.  

 e���&	
 ,�� ��H�Q [����&	
 ����y	
 '%&�	
 f7�� !�9�� ���Q�19� 21�\
� �o A  . �- K<	�Y� GQ_96 T����* T��MH 
 ��MHU �-Q �� [Q11� Q13�
��	
 ?�@  . ���0 T%����GAIN ����� NLSGAIN . ?/0U !��� KNU �-� Y��M- �-


 ����	
 �M���- R�� [�0�	GQ_96(IG)*GAIN  ���Q�	 32
 $��7	
 D+ J%���� K70 ��� 	 16�	�B %yFt
  . �<�	�
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NNGQ_96(I) �����M- 	 ) 1+  �M���# �-=;	
� ��M�	
 D+ 'B�N�#
 $�\g\g	
 B�@Q13 GQ_96(I)( �
n+ [NNGQ_96(I) = 3 
 ��\I = 1� 3� [NNGQ_96(I) = 2 ��\ I = 2� 4 .3�� ��F '%&�	
 f7i ����F �<` [���	���:  

 AA0=GQ_96(IG)*GAIN | AA0 has NNGQ_96(IG) leading zeros 
 AA0=AA0 << NNGQ_96(IG) | left shift NNGQ_96(IG) bits to normalize 
      | AA0 
 TMP=RND(AA0) | round to upper 16 bits and assign to TMP 
 NLSAA0=13+NLSGAIN | Q format of the product GQ_96(IG)*GAIN 
 NLSTMP=NLSAA0+NNGQ_96(IG)−16 | Q format of TMP, because AA0 left shift 
      | by NNGQ_96(IG) bits then round and take 
      | 16 upper bits 
 NN=(IS−1)*IDIM | normalize selected shape 
 Call VSCALE(Y(NN+1), IDIM, IDIM, 14, TEMP, NLS) | codevector to 16 bits; put 
      | in TEMP 
 For K=1,2,..., IDIM, do the next 2 lines 
  AA0=TMP*TEMP(K) | TMP and TEMP both normalized to 16 bits,  
  ET(K) =RND(AA0) | so the product has 1 leading zero. 
      | Directly rounding to high work gives us 
      | a 15-bit ET array. 
 NLSET=NLSTMP+11+NLS−16 | calculate the NLS for ET. 

3.1.4.H   C��,��29 ; 
�12�� ���# �$�D�� ��B+@� �:�E� (VQ)C��'F�   C��,��: �,3��� JI,@31 ;  C�<:
�,3��� JI,� GH# �H$�5�  

�	
 �17i 3@%&	
 ��7	
 
�� A B%� e���&�	 ~
�� �\ ?�@ ����&	
 ����y	
� ����&	
 ����4	
 e�%&29� 31 . T���� �	�@�
 8�92 !�74�	
 �	�\� !&�� �2 T��%&�	
9,6��� ���F /��H�*;� TU 3^7���  ����t
 '��&	
 K� 29 ��7	
 A �
 ��� B%� q	
 

14.5/G.728 .
 '%&i f7�	 ����&	
 ����4	
 �^�/	
 3�� ���Q� '��&	29 $�1��- ���F ���"�	 39N%#
 8��O
 [(VQ) 
.&��	
 {<&# '��*k
.  

 '��&	
 J�� x�C�M�����U LM<�	 39N%#
 8��O
 c%1Q (IG) K<��	 39N%#
 8��O
 c%1Q� e��7� (IS) � 4 �- $��� 
%1Q f���M� d�	
 $
���	
 c� 6$���  . fM&H �1Q ����9	
 �- ?�7� �- �-U ��-����Q e���&	�� !�9�� �19� 21%&�#
 �- . 

 ITMP=integer part of (ICHAN/NG_96) 
 IG=ICHAN-ITMP*NG_96+1 
 ITMP1=integer part of (ITMP/4) 
 ITMP2=ITMP-ITMP1*4 
 ITMP1=ITMP1*8 
 ITMP=ITMP1+ITMP2 
 ITMP=ITMP+(NCWD/2+NCWD/4) 
 NN=ITMP*IDIM 
 For K=1,2,...,IDIM, do the next line 
  YN(K)=GQ_96(IG)*Y(NN+K) 

 '��&	
 !�74��31 K*�� �� [.&��	
 {<&- LMF �M���- '�\� [ ��-�� '��&	
 !�74�	21%&�#
 �- .  

 B%�����	
 $
�	 ����&	
 ����y	
 �^�/	
 ���.  

 e���&	
 ,�� ��H�Q [����&	
 ����y	
 '%&�	
 f7�� !�9�� ���Q�29� 31�\
� �o A  . �- K<	�Y �GQ_96 T����* T��MH 
 ��MHU �-Q �� [Q11� Q13�
��	
 ?�@  . ���0 T%����GAIN ����� NLSGAIN . Y��M- ?/0U !��� KNU �-� �-


 ����	
 �M���- R�� [�0�	GQ_96(IG)*GAIN  ���Q�	 32
 $��7	
 D+ J%���� K70 ��� 	 16�	�B %yFt
  . �<�	�
NNGQ_96(I) �����M- 	 ) 1+ g\g	
 B�@ �M���# �-=;	
� ��M�	
 D+ 'B�N�#
 $�\Q13 GQ_96(I)( �
n+ [NNGQ_96(I) = 3 

 ��\I = 1� 3� [NNGQ_96(I) = 2 ��\ I = 2� 4 .3�� ��F '%&�	
 f7i ����F �<` [���	���: 
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 IS=ICHAN >> 2 
 IG=ICHAN-IS*NG_96+1 
 IS1=IS >> 2 
 IS2=IS-IS1*4 
 IS1=IS1 << 3 
 IS=IS1+IS2 
 IS2=NCWD 
 IS1=IS2 >> 1 
 IS2=IS2 >> 2 
 IS=IS+IS1+IS2+1 
 AA0=GQ_96(IG)*GAIN | AA0 has NNGQ_96(IG) leading zeros 
 AA0=AA0 << NNGQ_96(IG) | left shift NNGQ_96(IG) bits to normalize 
      | AA0 
 TMP=RND(AA0) | round to upper 16 bits and assign to TMP 
 NLSAA0=13+NLSGAIN | Q format of the product GQ_96(IG)*GAIN 
 NLSTMP=NLSAA0+NNGQ_96(IG)-16 | Q format of TMP, because AA0 left shift 
      | by NNGQ_96(IG) bits then round and take 
      | upper 16 bits 
 NN=(IS-1)*IDIM | normalize selected shape 
 Call VSCALE(Y(NN+1), IDIM, IDIM, 14 ,TEMP, NLS) | codevector to 16 bits; 
         | put in TEMP 
 For K=1,2,...,IDIM, do the next 2 lines 
  AA0=TMP*TEMP(K) | TMP and TEMP both normalized to 16 bits, 
  ET(K)=RND(AA0) | so the product has 1 leading zero. 
      | Directly rounding to high work gives us 
      | a 15-bit ET array. 
 NLSET=NLSTMP+11+NLS-16 | calculate the NLS for ET. 

4.1.4.H  9����,��96: 97 ;  ���$��K���� GHI�� L�DM� 
�D��M� ��N: OP C����?- 32- dB  

?�@ ����&	
 ����y	
� ����&	
 ����4	
 $
%&�	
 J�7iU 3@%&	
 ��7	
 
�� A B%� e���&�	 ~
�� �\ 96� 97 . J�� �	�@�
 8�92 !�74�	
 �	�\� !&�� �2 $
%&�	
9,6��� ���F /��H�* e����t
 e���&	
 K� K� TU 3^7��� 96� 97 ��� B%� e��	
 

 ��7	
 A ��
16.3.G/G.728.  

3�� ��F 3� ����&	
 ����4	
 $
%&�	
 J�7iU�:  

 GSTATE(1) = LOGGAIN + GCBLG_96(IG) + SHAPELG(IS) 
 If GSTATE(1) < -32.0, set GSTATE(1) = -32.0 

3�� ��F 3� ����&	
 ����y	
 $
%&�	
 J�7iU�: 

 AA0=LOGGAIN << 7    | Align decimal points at the 
 AA0=AA0 + (GCBLG_96(IG) << 5)  | boundary between the high and 
 AA0=AA0 + (SHAPELG(IS) << 5)  | low words of the accumulator. 
 AA0=AA0 >> 7    | Right shift back to Q9 format 
 If AA0 < -16384, set AA0=-16384 | Check lower limit 
 GSTATE(1)=AA0    | Lower 16 bit word saved 

2.4.H   C�$�E� �:��E����%�QF� R�HI�  

 LM<�	 39N%#
 8��O
 R�0 3@%&	
 ��7	
 
�� R�� 8�92 !�74�	
 x� ���Q9,6��� ���F/��H�* . f�Q B%�����U ����4	
 R��	
 
����&	
 .
 8��O
 %�H4.H.  
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 �:�E�4.H/G.728 ;R�HI�� ���B+@� �:��E�� �5���@� UV�,M�� ��T�,�� �5����� S�5��   

������ ��	
 1 2 3 4 

GQ_96 0,564657 1,937714 0,564657− 1,937714− 
GB_96 1,007492 * 1,007492− * 

G2_96 1,129314 3,875428 1,129314− 3,875428− 
GSQ_96 0,318838 3,754736 0,318838 3,754736 

GCBLG_96 4,9643057−5,7457935 4,9643057− 5,7457935 

 B%�����\�����&	
 ����y	
 R��	
  .
 8��O
 %�H5.H.  

 �:�E�5.H/G.728 ;� ��T�,�� ����W�� S�5�� R�HI�� ���B+@� �:��E�� �5���@� UV�,M�  

������ ��	
 1 2 3 4 

GQ_96(Q13)  4 626  15 874  4 626−  15 874− 
GB_96(Q13)  8 253 *  8 253− * 

G2_96(Q12)  4 626  15 874  4 626−  15 874− 
GSQ_96(Q11)  653  7 690  653  7 690 

NNGQ_96(Q0)   3  2  3  2 

GCBLG_96(Q11)  10 167−  11 767  10 167−  11 767 

 

3.4.H  +,3@� ����� 4$���  

 3�� ['���O
 ���9#
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�� �����NG_96 . ���9#
 c��U ?�@ ���9#
 J�� �	�@�NG)  �����8 ( A 'B�
�	

 �����	
G.728 8�92 !�74�	
 �	�\� !&�� ���F 9,6��� ���F /��H�* .
 8��O
 %�H6.H.  

E� �:�6.H/G.728 – +,3@ ��)�)>� 
����@� LD-CELP  

S)��  ���5�� UT��� 
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