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1 Definition of Guaranteed Bit Rate

As stated in TS23.107 V3.8.0, the guaranteed bit rate is defined as:

Section 6.4.3.2: “minimum resource requirement is determined by the Guaranteed Bit Rate”.

This means that when the RNC receives a RANAP RAB Assignment Request message with an indicated GBR, if it sends a successful RAB Assignment Response, it commits into providing at least this GBR to the application whatever the radio condition are going to be (even if they worsen) together with all other RAB Parameters attributes fulfilled:

TS23.107 Section 6.4.3.2:

UMTS bearer service attributes, e.g. delay and reliability attributes, are guaranteed for traffic up to the Guaranteed bitrate. For the traffic exceeding the Guaranteed bitrate the UMTS bearer service attributes are not guaranteed.

This “up to” indicates that even if traffic occurs below, the attributes are still fulfilled.

It does not mean that the application in downlink cannot use any rate above guaranteed bit rate, up to the RANAP Maximum Bit Rate (if allowed by rate control) or below the Guaranteed Bit Rate such as SID, No_Data (in case of AMR codec) but even 4.75 when the GBR is 7.95 for this AMR example.

This application can use in downlink any rate up to the ”highest” indicated at a given time by the Rate Control frame. 

2 What are the downlink Permitted Rates

1.1 After Rate Control 

It is clear from TS25.415 that the non-rate controllable rates defined as all those below the GBR, are allowed and considered as “permitted rates”(TS25.415 section 6.5.3):

“The Procedure Control functions also verify that non-rate controllable rates are still permitted. The rates that can be controlled by the SRNC are the rates that are above the guaranteed bitrate (indicated to the Iu UP at establishment). Rates below the guaranteed bitrate, e.g. SID frames, cannot be controlled by the RNC.”

Therefore after a rate control procedure has taken place, these non-rate controllable rates are still all allowed and in particular the highest of them: the GBR.

 “The GBR is set to highest not rate controllable bitrate.” (TS25.413 section 9.2.1.3) 

Therefore, in the case of an AMR call set-up with:

12.2    10.2    7.95    7.40    6.70    5.90    5.15    4.75 
and with GBR=7.95, it is allowed that the application uses 5.90 if it desires so, even if the radio has “guaranteed” that it can always go up to 7.95 together with keeping the other RAB attributes fulfilled if this application so desires.

1.2 Initilisation (before first Rate Control)

There is similarly no reason the rates below GBR are not “permitted” before any rate control frame has come.

So, after the initialisation, if the application desires to use 5.90 for a temporary period of time, it can do so. The only exception compared to the “after rate control case” is that it is not allowed that the application starts with the SID or No_Data.

It is not up to the RNC to “force” which rate an application can use in downlink, all the more so that it is service agnostic and cannot differentiate for example SID, No_Data from the other rates after the Init.

The only role of the RNC is to guarantee at CAC time, that it will always be able to provide that  bit rate for the application on the radio that is named “GBR”.

Conclusion and proposal  

GBR is actually the ”maximum bit rate guaranteed available by the radio at all time during the call” and not ”the minimum rate that an application may use”.

Therefore when the Iu initialisation takes place with rates below GBR, it is perfectly allowed for the application to use them in downlink. TS25415 clearly denotes them as ”permitted rates” in section 6.5.3 of TS25415.

Should anybody dare saying that ”permitted rates” shall not be used ?
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