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The	
  center	
  frequency	
  of	
  L1	
  is	
  at	
  1575.42	
  MHz	
  and	
  L2	
  is	
  at	
  1227.6	
  MHz.	
  These	
  
frequencies	
  are	
  coherent	
  with	
  a	
  10.23	
  MHz	
  clock.	
  These	
  two	
  frequencies	
  can	
  be	
  
related	
  to	
  the	
  clock	
  frequency	
  as	
  
L1	
  =	
  1575.42	
  MHz	
  =	
  154	
  ×	
  10.23	
  MHz	
  
L2	
  =	
  1227.6	
  MHz	
  =	
  120	
  ×	
  10.23	
  MHz	
  
	
  
C/A	
  Code	
  
========	
  
It	
  is	
  a	
  stream	
  of	
  1023	
  bits	
  which	
  repeats	
  itself	
  every	
  millisecond.	
  
The	
  chip	
  rate	
  hence	
  is	
  1.023Mbps.	
  
Each	
  satellite	
  is	
  assigned	
  a	
  unique	
  code	
  which	
  enables	
  the	
  receiver	
  to	
  idenNfy	
  which	
  
satellite	
  signal	
  it	
  is	
  receiving.	
  
The	
  measurement	
  done	
  using	
  this	
  code	
  are	
  less	
  precise	
  in	
  comparison	
  with	
  the	
  P-­‐
code	
  signals.	
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30	
  data	
  bits	
  make	
  up	
  a	
  word	
  –	
  word	
  duraNon	
  600ms	
  
10	
  word	
  make	
  a	
  subframe	
  	
  -­‐	
  subframe	
  duraNon	
  6s	
  –	
  300bits	
  
5	
  subframe	
  make	
  a	
  frame	
  –	
  frame	
  duraNon	
  30	
  s	
  –	
  1500	
  bits	
  
25	
  frame	
  make	
  a	
  super	
  frame	
  –	
  super	
  frame	
  duraNon	
  750	
  s	
  –	
  37500bits	
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ach sub-frame and/or page of a sub-frame starts with a Telemetry (TLM) word and a 
Handover word (HOW) pair. The TLM word is transmitted first, immediately followed 
by the HOW. The latter is followed by eight data words. Each word in each frame 
contains parity. 
 
The TLM word begins with an 8-bit preamble, followed by 16 reserved bits and 6 
parity bits. The bit pattern of the preamble is shown in this figure. The bit pattern of 
the preamble will be used to match the navigation data to detect the beginning of a 
sub frame. 
 
 
 
HOW	
  
=====	
  
	
  
The first 17 bits (1–17) are the truncated time of week (TOW) count that provides 
the time of the week in units of 6 seconds. The TOW is the truncated LSB of the Z 
count. 
 
The next two bits (18, 19) are flag bits. For satellite configuration 001 (block II 
satellite) bit 18 is an alert bit and bit 19 is anti spoof. Satellites are procured in 
blocks. Most block I satellites are experimental ones and all the satellites in orbit are 
from block II. When bit 18 = 1, it indicates that the satellite user range accuracy 
may be worse than indicated in sub frame 1 and the user uses the satellite at the 
user’s own risk. Bit 19 = 1 indicates the anti spoof mode is on. 
 
The following three bits (20–22) are the sub frame ID and their values are 1, 2, 3, 4, 
and 5 or (001, 010, 011, 100, and 101) to identify one of the five sub frames. These 
data will be used for sub frame matching. 
 
The last 8 bits (23–30) are used for parity bits. 
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Bit	
  Sync	
  &	
  Frame	
  Sync	
  
==================	
  
	
  
	
  
The	
  beginning	
  of	
  each	
  C/A-­‐code	
  period	
  is	
  known	
  aZer	
  	
  C/A-­‐code	
  acquisiNon,	
  but	
  it	
  is	
  
not	
  known	
  where	
  the	
  NAV-­‐bit	
  data,	
  which	
  is	
  composed	
  of	
  C/A-­‐code	
  periods,	
  begins.	
  
The	
  bit	
  synchronizaNon	
  task	
  is	
  to	
  find	
  the	
  bit	
  boundaries.	
  
Find	
  the	
  beginning	
  of	
  frame.	
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C/A	
  (Coarse/AcquisiNon)	
  
	
  
P(Y)	
  :	
  Precision	
  –	
  Military	
  use	
  –	
  encrypted	
  	
  
	
  
	
  
Frequencies:	
  	
  
	
  
L1	
  :	
  1.57542	
  GHz	
  	
  	
  :	
  C/A,	
  P(Y)	
  
L2	
  :	
  1.2276	
  Ghz	
  P(Y)	
  
	
  
L3:	
  NUDET	
  (Nuclear	
  DetonaNon	
  DetecNon)	
  
L4:	
  Ionospheric	
  correcNon	
  
L5:	
  (Proposed)	
  Civilian	
  Safety-­‐of-­‐Life	
  signal	
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