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Introduction

IMS offers different entities to support transcoding (MRF, TrGW+IBCF) and also applies an end-to-end codec negotiation to minimise the need for transcoding. MMTEL services also aim to specify a common set of codecs to minimise the need of transcoding. According to TS 23.228 and TS 24.228 transcoding is an optional procedure to support at an IBCF. Commercial TrGWs available today frequently do not support transcoding, but only handle IP and UDP protocol layers of media streams, thus saving considerable processing resources. TISPAN recognised theses facts be making transcoding support optional at the Ia interface (only added in Rel-2) and defining a "media agnostic mode" for this interface and the TrGW.
While there has been some support for the requirement to support TrGWs that do not support transcoding in CT3, and one related Ix signalling solution has already been included in TS 29.162, recent discussions have shown that some companies have concerns with this solution and desire further background information on possible options for the related Ix signalling and a comparison of their advantages. The present contribution aims to provide such information.
All options have in common that the IBCF requires provisioned knowledge if an attached TrGW supports transcoding. This is required as the SIP/SDP IBCF procedures to offer transcoding in TS 24.229 would lead to call failures if applied in combination with a TrGW not supporting transcoding. As an alternative to provisioned knowledge, an auditing of transcoding capabilities could be applied for all options.
Option 1 (Ia Interface)
Description

For a TrGW supporting transcoding (media aware mode):

Codec information in local and remote IP resources (i.e. media and fmt-list fields in SDP m-line) shall be supplied by IBCF.
For a TrGW not supporting transcoding (media agnostic mode):

Codec information in local and remote IP resources shall not be supplied by IBCF (i.e. media and fmt-list fields in SDP m-line shall be wildcarded with "-").

Advantages
Simple procedures for an IBCF not supporting transcoding.
Same procedures for a TrGW and IBCF supporting transcoding compared to current 3GPP profiles

Alligned with TISPAN. This avoids a split in the market and maximises the probability that TISPAN will endorse 3GPP specifications rather than continuing with an own Ia protocol development.

Disadvantages

Different Ix procedures required at IBCF to interoperate with TrGW supporting transcoding and TrGW not supporting transcoding.

Two mutually exclusive Ix profile options, rather than normal profile design with common mandatory features plus independent options.
Option 2 (Currently in 29.162)
Description

For a TrGW supporting transcoding:

Codec information in local and remote IP resources shall be supplied by IBCF.

For a TrGW not supporting transcoding:

Codec information in local and remote IP resources may be supplied by IBCF. If the IBCF supplies codec information, it shall supply the same codec information for interconnected terminations.
(Encoding will be specified in stage 3, but for omitted codec info media and fmt-list fields in SDP m-line could be wildcarded with "-").

Advantages
Simple procedure for an IBCF not supporting transcoding.

Same procedures for a TrGW and IBCF supporting transcoding compared to current 3GPP profiles.
IBCF may apply the same Ix procedures to interoperate with TrGW supporting transcoding and TrGW not supporting transcoding.

Mostly aligned with TISPAN.

Disadvantages

Two mutually exclusive Ix profile options, rather than normal profile design with common mandatory features plus independent options.
Option 3

Description
For a TrGW supporting transcoding:

If transcoding is required, codec information in local and remote IP resources shall be supplied by IBCF.

If no transcoding is required, Codec information in local and remote IP resources shall not be supplied.

For a TrGW not supporting transcoding:

Codec information in local and remote IP resources shall not be supplied by IBCF. 
Every TrGW shall support Ix signalling where local and remote IP resources are not supplied. Support of local and remote IP resources information is optional.
Advantages
IBCF may apply the same Ix procedures to interoperate with TrGW supporting transcoding and TrGW not supporting transcoding. 
Two mutually exclusive Ix profile options avoided.
A TrGW may learn in first Ix interaction if transcoding resources will be required and might optimise the internal resource reservation. (If this is indeed possible with existing implementations has probably not yet been investigated)
Simple procedures for an IBCF not supporting transcoding.

To some extent aligned with TISPAN.

Disadvantages

Different procedures for a TrGW and IBCF supporting transcoding compared to current 3GPP profiles.
Difficulties in combining Ix with Mc for collocated CS-IBCF and G-MSC.

Option 4
Description

For a TrGW supporting transcoding:

Codec information in local and remote IP resources shall be supplied by IBCF.

For a TrGW not supporting transcoding:

Codec information in local and remote IP resources shall be supplied by IBCF.

The IBCF shall supply the same codec information for interconnected terminations.

Every TrGW shall support Ix signalling where local and remote IP resources are supplied. However, support of different codecs in interconnected terminations is optional.
Advantages
IBCF may apply the same Ix procedures to interoperate with TrGW supporting transcoding and TrGW not supporting transcoding. 
Two mutually exclusive Ix profile options avoided.

Same procedures for a TrGW and IBCF supporting transcoding compared to current 3GPP profiles
Disadvantages

More involved procedures for an IBCF not supporting transcoding.
Discussion

The main concern brought forward against the currently implemented Option 2 has been that two mutually exclusive options are introduced in the Ix profile.

We consider this concern as not too fundamental, and more an issue of a proper description in stage 2 and stage 3.

Reasons:

+ The IBCF needs to apply different internal procedures anyway depending if it invokes transcoding and needs to consider provisioned TrGW capabilities in order to decide if can apply transcoding procedures. From an Ix signalling point of view, the Option 2 allows the IBCF to apply the same procedures.
+ The decision where to apply transcoding in the IMS is quite fundamental for operators as this requires expensive resources and it is quite likely that operators will take that into account when selecting equipment. Therefore there is no large need to ensure interoperability on protocol level between equipment which is most likely not deployed together

With Option 3, we have particular concerns as it is unclear how it could be applied for a collocated Ix and Mc interface, which is likely to be encountered between a G-MSC+IBCF and CS-MGW+CS-TrGW.

