3GPP TSG-SA1 #43 







S1-084090
USA, Florida, Miami, 17 - 21 November 2008

Title:
“Bitstream interoperability” does not guarantee interoperability; Interworking Functions Do


Source:
Qualcomm
Contact:
dsinder@qualcomm.com
1 Introduction

This contribution is provided for information with the objective of clarifying discussions within SA1 on the topic of interoperability for Enhanced Voice Services (EVS) on EPS.  Specifically, this document describes why interoperability is neither a property of a codec, nor can it be guaranteed solely through requirements on the new enhanced voice services.  Rather, it is a property of a system provided by protocols (such as SIP/SDP) and/or network infrastructure that provides interworking functions (such as media gateways).  As such, interoperability needs to be designed into the system as a whole and cannot be guaranteed by requirements resulting from the current study item.
2 Definitions

The following terminology is used in this document according to the following definitions.
Compatibility

Capability of two or more items or components of equipment or material to exist or function in the same system or environment without mutual interference [1].

Interoperability
The ability of systems... to provide services to and accept services from other systems... and to use the services so exchanged to enable them to operate effectively together [1].

Interworking Function

Mechanisms that mask differences in physical, link, and network technologies by converting (or mapping) states and protocols into consistent network and user services [1].
Transcoding

The direct digital-to-digital conversion from one encoding scheme, such as voice LPC-10, to a different encoding scheme without returning the signals to analog form [1].
Transcoder Free Operation (TrFO)

Interoperation achieved without conversion of encoding scheme.

Based on these definitions, interoperability can be segmented into two mutually exclusive categories:  interoperability with interworking functions and interoperability without interworking functions.  Interoperability with interworking functions may involve transcoding, but is also possible without transcoding (e.g., using a so called “bitstream interoperable” or “bitstream compatible” mode).  Interoperability without interworking functions cannot involve transcoding since transcoding is a conversion mechanism, and by definition is one type of interworking function.
The term “bitstream interoperable” is misleading when used to describe a codec’s capability to provide or accept services in cooperation with another codec.  It suggests the codec itself is enough to guarantee interoperability.  However, as will be shown below, interworking is necessary to establish communications between codecs unless they are in fact the same codec.  Therefore the term “bitstream compatible” should be preferred over “bitstream interoperable” and will be used in the remainder of this document.  Based on the above definitions, “bitstream compatible” more accurately suggests that the technology does not present any obstacles to achieving interoperation, without suggesting that the ability to interoperate is somehow innate. 
3 Interoperation for voice services within 3GPP systems

For the purposes of illustration, this following discussion assumes that a new voice codec for EVS will be standardized by 3GPP, hereafter referred to as "the EVS codec.”  Interoperation between a Release 9 terminal and a pre-Release-9 terminal is discussed.
AMR is required for all 3GPP terminals supporting Releases prior to Release 9. Starting with Release 7, AMR-WB is required for terminals offering wideband speech communication [2].  If we consider the fact that current 3GPP terminals continue to support GSM, it is safe to expect that Release 9 terminals generally will continue to support GSM and earlier releases for some time to come.  Nevertheless, in this section we consider the two cases of whether legacy support is continued in Release-9.
3.1 Interoperation if the EPS terminal does support legacy codecs
First we consider the case when a Release-9 terminal supports the legacy codecs.  When a Release 9 terminal calls a pre-Release-9 terminal, the newer terminal can offer (e.g., in SIP/SDP codec negotiation) the legacy codec and the EVS codec if it supports it. In this case, the pre-Release-9 terminal – having no knowledge of the EVS codec – will respond by accepting one of the legacy codecs, and TrFO communication will be successfully established using the preferred legacy codec.
Likewise, if the pre-Release-9 terminal initiates the call, it will offer only the legacy codecs and the Release 9 terminal will respond by accepting one of these legacy codecs. A TrFO call is thus established using the legacy codec.
In either variation of this scenario, TrFO interoperation is achieved with a legacy codec since one of the terminals does not support the EVS codec.  Note that the interoperable mode of the EVS codec (assuming it has one) is not selected or used, nor is any other mode of the EVS codec.
3.2 Interoperation if the EPS terminal does not support legacy codecs

If support for the legacy codecs is not mandated in Release-9 terminals, then it is possible that the terminal on EPS does not support the legacy codecs.  When a Release-9 terminal without legacy codec support calls a pre-Release-9 terminal, it may offer (e.g., in SIP/SDP negotiation) the EVS codec if it supports it.  In this case, since the pre-Release-9 terminal has no knowledge of the EVS codec, some interworking function is required to enable communication.  Therefore, the legacy terminal will negotiation with a network entity, such as a media gateway, to use one of its supported codec.  Likewise, the EPS terminal will negotiate with the network entity to use the EVS codec.  A similar situation results if the call originates from the pre-Release-9 terminal.
If the EVS codec is bitstream compatible with a legacy codec, interworking might be possible without transcoding.  This may have some advantages over transcoding, but still requires infrastructure support as shown in Figure 1.  The same figure applies regardless of whether transcoding is needed.  Note that the interworking function, including those in pre-Release-9 networks, must be upgraded to support the EVS codec, regardless of whether it is bitstream compatible with a legacy format.
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4 Conclusion

This contribution discusses issues related to interoperability of conversational voice services between pre-Release-9 3GPP systems and Release-9 3GPP systems.  Three primary points are made as follows:

· Interoperability is enabled by either interworking functions or mutual support of legacy codecs 
· If Release-9 terminals support a legacy codec and an EVS codec with a bitstream compatible mode, then the bitstream compatible mode will not be used when interoperating with legacy terminals.
· If Release-9 terminals do not support a legacy codec, interworking functionality is required, even if the EVS codec has a bitstream compatible mode 

Due to these conclusions, interoperability cannot be guaranteed by specifying a requirement strictly on enhanced voice services on EPS.  Interoperability requirements must be specified at a higher level than the EVS requirements, such as on support for legacy codecs and/or interworking functions.  Therefore, it is unnecessary to specify any requirements for interoperability beyond the high level requirements already provided in Section 6.3 of the current draft of TR 22.813. 
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Figure 1:  Illustration of interworking function needed to support interoperability in the case of a Release-9 terminal that does not support of legacy codecs, regardless of whether the EVS codec is bitstream compatible with legacy formats.
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