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Conversational Class Performance

1. Introduction

As part of the ongoing quest to better identify realistic service attributes associated with conversational class service, delay performance and bandwidth allocation requirements are examined assuming both GERAN Iu mode and enhanced A/Gb mode based solutions.

2. Delay Considerations

GERAN Iu Mode:

For GERAN Iu mode Rel-5 based conversational class service it is anticipated that the following options exist:

Option 1 - A CSD or ECSD type channel could be used with transparent RLC/MAC protocol. 

· These channel types are currently defined such that 20 ms worth of payload (e.g. any given speech frame) is interleaved over 22 bursts. 

· This interleaving depth, though providing performance gains, introduces a delay of 120 ms which is approaching the 150 ms one-way delay target previously considered as acceptable for speech service. 

· This allows for very little processing delay to be associated with various network nodes in light of the 150 ms target.

· Since these channels do not currently support the RLC/MAC layer currently associated with PDCH type channels it would not be possible to multiplex other user plane flows (e.g. SIP signaling) on the same physical channel in a flexible way. 

Option 2 - A PDCH type channel could be used:

· For this channel type each speech frame is interleaved over 4 bursts (i.e. 1 radio block). 

· This interleaving depth, though suffering from performance degradation compared to the existing GSM circuit-switched voice service (where 8 burst interleaving is used), only introduces a delay of 20ms. 

· This allows for a fair amount of processing delay to be associated with various network nodes and still stay within the 150 ms target.

· This channel type will support stealing mode such that SRB and URB based signaling can be sent (by interrupting speech) without having to allocate a new radio resource to do so.

Enhanced A/Gb Mode

For Enhanced A/Gb mode based conversational class service it is anticipated that the following options exist:

Option 1 - A PDCH type channel will be used:

· The attributes of this channel are very similar to those described in option 2 for GERAN Iu mode above.

· However, for enhanced A/Gb mode optimizations of the SNDCP, LLC, RLC and MAC layers may be supported to maximize the volume of application payload information transmitted over the air interface (see AHAGB-018).

3. Bandwidth Considerations

GERAN Iu Mode:

· For GERAN Iu mode, the use of a CSD, ECSD or PDCH type channel will effectively call for a dedicated channel to be allocated to support conversational class service.  The primary reason for this is the need to support the delivery of up to 50 IP packets per second for this service.

· With the application of ROHC, a certain real time variation in the amount of bandwidth required for carrying the compressed header as well as control plane information that needs to be exchanged between ROHC peer entities. 

· These variations in bandwidth demand may result in the need to dynamically allocate more bandwidth than that provided by a single dedicated channel (i.e. a full timeslot).

Enhanced A/Gb Mode:

· The bandwidth considerations associated with Enhanced A/Gb mode are very similar to those of GERAN Iu mode described above.

4. Conclusion

· A decision on trading off delay and interleaving depth needs to be made in order to better identify the delay service attribute to be associated with conversational class service.

· The interleaving associated with CSD/ECSD type of channels imposes delays that are quite large and therefore may not be acceptable for the QoS requirements for conversational class service.

· Both GERAN Iu mode and Enhanced A/Gb mode based conversational class service will require the allocation of at least one dedicated resource (i.e. a full time slot) as this type of service is based on supporting up to 50 IP packets per second.

· Both GERAN Iu mode and Enhanced A/Gb mode based conversational class service will have the same bandwidth variation challenges resulting from the introduction of ROHC. 

· In order efficiently support voice over IP services with minimum overhead, future enhancements like the introduction of a flexible layer one is needed both in A/Gb and GERAN Iu mode. No major differences between the two modes are foreseen with regards to impacts of layer one enhancements. 
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