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Status: The Change Request A001 for GSM 08.62, release 98, reflected in document S4-99-499, to include AMR functionality into Tandem Free Operation (TFO) for GSM, is likely to evolve. It is felt that clarifications are required on certain points and furthermore in a more general context the TS 28.062, TFO for UMTS, has not been started yet.


Nevertheless it is felt that this CR should be approved by SMG11 and S4 and then TSG-SA in December 1999, to give a broader audience the possibility to check and work on more stable ground. One aspect of the CR, the extendibility of TFO Messages for future, more complex Codecs types, has influence on other Codec types and systems.

Furthermore the required modifications for the existing GSM speech services (i.e. TCH-FS, TCH-HS and TCH-EFS) are already present. TFO for these codecs can be developed taking into account the modifications that are brought with this CR.

Recommendation

Approve the CR to this interim version and the continuation of the work to complete the remaining items until June 2000, for GSM and UMTS.

Background

1) The resource situation for this work item was in a critical stage during 1999 due to high pressure in parallel ongoing standardisation activities, especially UMTS in 3GPP and TFO in 3GPP2.


2) Due to existing GSM infrastructure many implementation options are still under consideration, leading to many interoperability issues that need careful verification. It is felt that, at the end of the day, many of these options may not be needed, but they complicate and delay the work currently.


3) TFO and TrFO (Transcoder Free Operation) are work items for UMTS. During 1999 several aspects of the UMTS were still under development, especially the Rate-Control over UU, the TC-configuration over IU and the BICC protocol. It is felt to be important to take these architectural aspects of UMTS into account to design the final, optimal version of TFO for GSM and UMTS.


Detailed remarks and remaining items: Some most important concerns are shared here to underline the recommendation given above. This list is by no means comprehensive.

Chapter 6: TFO Messages

This chapter received some major revision to introduce extendibility for more complex Codec Types like narrow-band AMR (e.g. wide-band AMR). It is important to have this new TFO Message structure included in release 98 to avoid TRAU equipment in the network not fully compatible with this generalised structure for TFO Messages. It allows now:
- up to 255 Codec Types
- complex Codec Attributes
– preference order for alternative new Codecs
The design had in mind to harmonise the TFO Messages with the approach in BICC (Codec List).

This is the only chapter of the Change Request that has influence on other Codec types and other systems (other than GSM, such as UMTS, TDMA, cdmaOne, cdma2000, PDC, …). 
It is one of the most important reasons to approve the CR now.

Chapter 7: Time Alignment

For information: Due to improved Error Concealment handling in AMR TFO the transmission delay in TFO compared to tandem operation of the AMR has been optimised. The one way delay is now between 35ms to 15ms lower than in tandem connection. In MS-to-MS calls up to 70 ms lower round trip delay can be expected.

Chapter 8: Processes for TFO

In AMR TFO not only the TRAU, but as well BTS and BSC may be involved (optional).
Several aspects of these interactions are still under study.


The simplest TFO setup basically restricts the interactions to the two involved TRAUs and in that sense works very much like TFO for any other Codec Type. It is believed that this reflects the most important TFO scenarios for the first years of AMR TFO and allows immediate TFO Setup between AMR mobile stations in any traffic channel combination (FR-FR, HR-HR and FR-HR) within one operators network.
It is felt most important to ensure (verify) that this simple TFO setup is correctly described.

Especially chapter 8.3 needs review and revisions.

The Configuration Protocol for TRAU configuration (without TFO) and AMR configuration exchange (in TFO) needs possibly some extension to support fast configuration changes during TFO in a traffic synchronised manner (chapter 8.6.4).

The section “Notification of status of connection” is being discussed and some evoluations are expected..

Chapter 10: Detailed TFO Protocol

It was lately discussed and agreed that the best way to describe the AMR related functionality in the TFO Protocol is by defining new events, actions and thus entries in the State Machine description tables. These have now been provided as a first draft, but there was not sufficient time tofully verify the (rather complex) interactions in all possible TFO scenarios. So far only a few errors have been found, but the work is ongoing. This work should be completed as soon as possible since the SDL version should be updated by the ETSI PEX in next January.

Chapter 12: Common and Optimal Active Codec Set

This new chapter describes the AMR Configuration Mismatch and Optimisation handling at TFO Setup and handover. It describes the determination of the optimal common Active Codec Set (ACS). 

The principles drafted there are not fully agreed, alternatives have been formulated.

Currently all proposed algorithms lack an important information element: 
The common ACS can only be optimal, if the radio conditions in both radio legs are known. 

But this information is not simultaneously available on both sides of the TFO Protocol. 
The current draft proposals are therefore only best approximations and need further considerations.

Under discussion and not fully agreed is another important aspect: “When is the Common ACS acceptable”, or with other words: “when it is better to establish TFO or to stay in tandem operation.” Also this decision is at least partly related to the radio conditions on the radio legs.
The formulated new draft should be considered as an intermediate version.

Chapter 12 may need clarifications in order to prevent misinterpretations.

Chapter 13: Overall Procedure for TFO

This chapter is quite recent and not completed. Not all questions are closed and revisions must be expected. Since this describes TFO on highest level, misinterpretations here may lead to incompatible implementations by different vendors.

General remark
The TFO Protocol is designed as a perfectly symmetric solution, where no side has preference. A major principle is therefor that all necessary decisions must be taken on both sides in exactly the same way according to predefined, standardised rules. 
The currently drafted BICC protocol for call setup in Transcoder Free Operation in UMTS follows another, unsymmetric principle: Here the Originating Side proposes a Codec List with possible attributes and the Terminating Side selects according its own (or predefined) rules.

It needs further study to verify that these different approaches do not lead to incompatibilities in calls established between GSM and UMTS.
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