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Radio Constraints for Conversational Services

1 Introduction

This contribution discusses some characteristics of conversational services. The discussion is quite general and aims to give a background to an introduction of Flexible Layer One (FLO) in GERAN.

The purpose is to identify the characteristics of the conversational services that could benefit from using FLO. Ericsson believes that FLO gives most performance improvements for conversational services. A study of FLO performance for streaming services is presented in [3].

1.1 Characteristics of a Conversational Service

Important characteristics of conversational services [2] are low transfer delay and low variation in transfer delay. Depending on the service it is also important to offer a low (or a predictable) residual block error-rate and a guaranteed bit-rate.

It is also important that the service provider can give good coverage of the conversational service within the network.

1.2 Characteristics of a Radio Channel

The channel-coding scheme to be used is dependent on the:

· radio conditions

· acceptable residual block-error-rate

· mechanisms to correct detected block-errors, such as re-transmission

· ability to segment long IP packets into RLC blocks

2 Delay

Conversational services must have a low transfer delay and a small variation in the transfer delay [1]. Using re-transmission would give positive effects like increased coverage and permit transmission of longer IP packets. But re-transmission would also introduce an unacceptable transfer delay (> 200 ms), as well as variation in transfer delay.

Therefore, re-transmission cannot be accepted from a delay perspective.

3 Block Error Rate

IP packets transmitted on an (E)GPRS channel over the radio interface are normally segmented into RLC blocks. A chosen error-rate of IP packets puts requirements on the error-rate of RLC blocks. The relationship between the error-rate of IP packets and RLC blocks is shown in Equation 1 below. It is assumed that the errors detected on RLC blocks are uncorrelated. This is a simplification, but can be used as a first approximation at least for a block-interleaved channel structure:










            N

 
    Pe,IP = 1 - (1 - Pe,RLC )



    (1)

        N = ln[1 - Pe,IP] / ln(1 - Pe,RLC)

(2)

        Pe,IP:     probability that the IP packet is erroneous.
        Pe,RLC: probability that the RLC block is erroneous.
           N:           number of RLC blocks for transmitting one IP packet.

Equation 1. Error Probability of IP Packet.

Table 1 shows the allowed maximum number of segments (N) that meets the error probabilities of IP packets (Pe,IP) and RLC blocks (Pe,RLC). The table is calculated from Equation 1 above.

	Pe,IP 

	Pe,RLC
	1%
	3%
	5%
	10%

	0.1%
	10
	30
	51
	105

	0.5%
	2
	6
	10
	21

	1%
	1
	3
	5
	10

	3%
	-
	1
	1
	3

	5%
	-
	-
	1
	2


Table 1. Number of RLC blocks (N).

As shown in Table 1 the need for a low RLC block error-rate increases rapidly, for a given IP packet error-rate, with the increased number of RLC blocks (N).

Therefore, the number of RLC blocks that an IP packet can be segmented into before transmission on the radio interface should be very limited from an RLC block error-rate perspective.

4 Coverage

A basic requirement for a conversational service is that it shall be available in the whole area covered by the network. As shown above, the possibility to use re-transmission is eliminated and the use of segmentation is very limited. Not being able to re-transmit adds an even stronger requirement on robustness against RLC block errors.

Assuming that the network is planned for a C/I of 9 dB, that the conversational channel shall have a block-error-rate of less than 3%, and that a single timeslot is allocated it is necessary to use a robust channel-coding scheme. Compare with the protection level of MCS-1 [Figure 1].

If a conversational service does not require full coverage in the network at all times, a less robust channel-coding scheme could be accepted for that service for the purpose of reaching a higher user bit-rate.

A multi-timeslot configuration is also possible. A multi-timeslot configuration could be utilised in two different ways; either to increase the IP packet size or to allow a lower C/I. Allowing a multi-timeslot configuration would however require a channel adaptation procedure, for adapting the number of allocated timeslots during the call. Such a procedure would probably be complicated and slow, so that possibility is not further considered in this paper. Alternatively, a peak allocation of timeslots could be used. Such a solution would consume more radio resources, but should be studied further.
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Figure 1. Block error-rate versus C/I.

5 Conclusion

This contribution has shown that, in order to meet the characteristics requirements for a conversational class service [2], the IP packets must be

· short (mapped on one or few RLC-blocks)

· transferred without using a re-transmission mechanism.

· transferred by a robust channel-coding scheme, i.e. low user bit-rate.

The constraints listed above need to be considered when discussing conversational services, and there are few conversational services that can meet these constraints. So far, there is only one obvious candidate, Voice-over-IP. This should be taken into consideration when defining a general FLO concept for GERAN.
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