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Confusion with format of timeStamp

• Richard Tse’s proposed modification to Annex C of draft 
D2.0 of 1914.3 showed that there is misunderstanding on 
the format of the timeStamp field of the 1914.3 header 
between members of the WG

• One understanding of the group’s agreement on the 
timeStamp format is that it comes from a flat 
nanosecond ToD, which is something Richard argued 
against when the timeStamp format was originally 
discussed last year

• The other understanding of the group’s agreement on 
the timeStamp format is that it is a fragment of a real 
ToD value (which has seconds, nanoseconds, and, 
optionally, fractional nanoseconds).  

• What was the WG’s actual agreement?



Using Regular ToD Format

Regular_ToD_Counter

{sec[47:0],

ns[29:0],

frac_ns[4:0]}

RoE Mapper
Ethernet with 1914.3 RoE

ToD_condensed = 

{ns[23:0], 

frac_ns[4:0]}

Radio data
timeStamp = 

ToD_condensed + C

RoE Demapper
Ethernet with 1914.3 RoERadio data

ToD_full = 

{sec[47:0],

ns[29:0], 

frac_ns[4:0]}

If ToD_condensed < timeStamp then    // no rollover

Presentation_Time = ToD_full.sec[47:0] &ToD_full.ns[29:24] & timestamp.ns[23:0] &  Timestamp.frac_ns[4:0] 

Else                // rollover

Presentation_Time = ToD_full.sec[47:0] & ToD_full.ns[29:24] & timestamp.ns[23:0] & Timestamp.frac_ns[4:0] 

+ 16,777,216 ns



Using Flat-Nanosecond ToD Format

Regular_ToD_Counter

{sec[47:0],

ns[29:0],

frac_ns[4:0]}

RoE Mapper
Ethernet with 1914.3 RoE

Flat_ToD= 

{ns[23:0], 

frac_ns[4:0]}

Radio data
timeStamp = 

Flat_ToD+ C

RoE Demapper
Ethernet with 1914.3 RoERadio data

Presentation_Time = timestamp

Flat_ToD_ns_Counter

ns[23:0],

frac_ns[4:0]}

CPU aligns Flat_ToD_ns_Counter 

to Regular_ToD_Counter using 

this relationship:

Flat_ns = (sec * 109) + ns



Analysis

• A timeStamp that corresponds to a fragment of the “regular 
ToD timestamp” requires rollover detection to find the 
presentation time

• This is simple to implement in H/W

• A timestamp that corresponds to a flat-nanosecond 
timestamp requires an aligned flat-nanosecond ToD counter 
alongside the regular ToD counter

• Aligning the flat-nanosecond ToD counter to the regular 
ToD counter is done by F/W (a multiplication operation 
is required)

• A flat-nanosecond ToD does not correspond to any 
existing time standard and is non-intuitive

• Use of a flat-nanosecond ToD counter requires 1914.3 to 
specify its relationship to a real ToD counter 


