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----- original 23907 text -----

6.4.2
UMTS Bearer Service Attributes

... (some text skip’d)...

Maximum bitrate [kbps]

Definition: maximum number of  bits delivered by UMTS at a SAP within a period of time, divided by the duration of the period. The traffic is conformant with Maximum bitrate as long as it follows a token bucket algorithm where token rate equals Maximum bitrate and bucket size equals Maximum SDU size.

The conformance definition should not be interpreted as a required implementation algorithm. The token bucket algorithm is described in Annex B.

[Purpose: Maximum bitrate can be used to make code reservations in the downlink of the radio interface. Its purpose is to  limit the delivered bitrate to applications or external networks with such limitations]

----- end of original 23907 text -----

Comment

If there is a token bucket with token rate r and bucket size s, then obviously in any given time interval  t  at most s+r*t  tokens might be consumed (or used) to send data. 

If one token allows B (constant > 0) bits to be send, then during t obviously   B*(s+r*t)  bits might be sent. 

For the bitrate we therefore get: 


bitrate =  #_of_bits / time =  B*(s+r*t) / t   = B*s/t  +  B*r

As t does not cancel in the first expression, the bitrate  a token bucket allows is in effect unlimited, as t might be arbitrarily small.

The token bucket algorithm allows data to pass with unlimited speed, at least for a certain time T until tokens in the bucket are available. Only after this time T the bitrate will slow down to B*r. It is the  capacity of the channel  behind the token bucket gate which limits the bitrate. 

The parameter “Maximum bitrate” is therefore the capacity c of the channel, and this capacity c is in​de​pendent of any values for the token bucket rate and token bucket size.

The token bucket algorithm is however useful to find out the required buffer size in a receiver if loss of data has to be avoided.  If the receiver can process only  q  bits/time (and B*r ( q < c)  then the bits      (c-q)*t  arriving during t  but can not be processed immediately during t  must go into the buffer. The token bucket algorithm guarantees that any “overload time interval” T is limited by Tmax=B*s/(c-B*r). The buffer needs then to store at most  (c-q)*T  (  (c-q)*Tmax =  Bs*(c-q)/(c-Br) ( Bs  bits.

The current text in 23.907 version 1.4.0 chapter 6.4.2  needs to be corrected.  Also, it is not defined how one token relates to one bit or one SDU. As bit rate and token rate differ in units, it make no sense to set maximum bitrate equal to token rate.
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