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1 Introduction

Current 3GPP Release 4 specifications allow the UTRAN to negotiate/renegotiate only two Radio Access Bearer (RAB) parameters - Maximum Bit Rate and Guaranteed Bit Rate. However, SDU Error Ratio, Residual Bit Error Ratio, and Transfer Delay are RAB parameters which also influence the usage of radio resources. Since the UTRAN is responsible for managing the radio resources, it needs to be able to negotiate/renegotiate SDU Error Ratio, Residual Bit Error Ratio, and Transfer Delay to make the most efficient use of resources and minize the possibility of radio overload and dropped calls. Below we provide justification for why each of these parameters need to negotiable/renegotiable by the UTRAN.

2 Justification

2.1 SDU Error Ratio

SDU Error Ratio specifies the fraction of SDUs that may be lost or detected as erroneous for a particular RAB. This parameter influences the transport block size, number of CRC bits, and RLC retransmissions. In general, the lower the SDU Error Ratio that must be guaranteed, the more the retransmissions that must be allowed by the RLC, which translates to more load over the radio interface. Also smaller the transport block, the less likely it will be in error and need to be retransmitted. But since there is overhead for each transport block, smaller transport blocks lead to additional overhead over the radio interface. If the UTRAN is reaching a radio overload condition, by negotiating/renegotiating SDU Error Ratio for some RABs to something higher than originally proposed/promised, can help the UTRAN keep the radio resource usage under control and prevent dropped calls.

2.2 Residual Bit Error Ratio

Residual Bit Error Ratio defines the undetected bit error ratio in delivered SDUs that is acceptable to the RAB. This parameter can influence the coding scheme for the RAB, for example if ½ rate or 1/3 rate coding should be used. Different coding schemes result in different amount of radio resources being consumed. Also, Residual Bit Error Ratio affects the power resources that needs to be allocated to the RAB over the radio interface. Hence, by negotiating/renegotiating Residual Bit Error Ratio for RABs, the UTRAN can better control the use of radio resources and minimize radio overload and dropped calls.

2.3 Transfer Delay

Transfer Delay specifies the 95th percentile value of SDU delay distribution for the RAB in question. SDU delay is defined as the time between the request to transfer an SDU at one SAP to its delivery at the other SAP. A transfer delay figure of x ms for example indicates that 95% of all SDUs delivered during the lifetime of the RAB has delay less than or equal to x ms. By allowing the UTRAN to negotiate/renegotiate the Transfer Delay to something higher than originally proposed/agreed can allow the UTRAN to delay certain packets for the RAB, which in turn can help keep things under control if the radio interface is saturated. Tranfer Delay is also related to SDU Error Ratio. Due to deterriorating radio conditions, additional retransmissions may be needed to provide the originally promised SDU Error Ratio. Additional retransmissions however mean additional delay. In such circumstances, not being able to renegotiate Transfer Delay may lead to dropped calls. So UTRAN’s ability to negotiate/renegotiate Transfer Delay for RABs is very useful in maintaining calls and miminizing radio overload. 

3 Conclusion

The discussion above clearly illustrates that the RAB parameters – SDU Error Ratio, Residual Bit Error Ratio, and Transfer Delay – have a major influence on the usage of radio resources. UTRAN being responsible for the management and efficient use of these resources, as such, needs to have the ability to negotiate/renegotiate these RAB parameters.

It is therefore proposed that SDU Error Ratio, Residual Bit Error Ratio, and Transfer Delay be specified as negotiable/renegotiable RAB parameters, so that the UTRAN is able to initiate negotiation/renegotiation of these parameters for a RAB, with the CN.
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