S4-SMG11 TFO Drafting Session
Tdoc S4/SMG11 (00)0219Rev
May 17-19, 2000, Bolingbrook-IL, USA

Source:
TSG-S4 Chairman

Title:
Draft Report of the TFO Drafting Session
May17-19, 2000, Chicago, IL-USA

Document for:
Information & Approval

Agenda Item:


The TFO Drafting session took place on May 17-19 in Bolingbrook-IL USA hosted by Tellabs. The meeting was chaired by the TSG-S4 Chairman temporarily acting as TFO sub-group Chairman. The meeting agenda contained in Tdoc 207/00 was approved and the documents allocated to the Agenda Items. The resulting Agenda is reported in Annex 1. The list of documents reviewed or prepared in session is provided in Annex 2. Annex 3 contains the list of participants.

1. Review of last meeting action points

The group first reviewed the status of the Action Points from the last meeting:

AP1: Port the content of the working draft CR on the updated version of the 08.62 after the update of the specification by MCC following TSG-SA#7. Update the figures as required. Resp.: Rapporteur

Status: Completed. An updated version of the CR contained in Tdoc 211/00 was provided over the reflector before the meeting. It was again reviewed in session and updated when required. Specifically, section 6 (TFO Messages) was updated as agreed during the last TFO Ad Hoc with the content of Tdoc S4-000134. The new version of the CR is included in Tdoc 218/00.

AP2: Provide input for section 5.2.2 providing AMR 8/kbit/s Frame Structure. Resp.: A.Ohana

Status: Completed. A proposal was forwarded over the reflector and presented in Tdoc 208/00. This document was reviewed and updated (section restricted to modes below 7.4 kbit/s, few editorial corrections in Table 4 and in the text of sections 5.2.2 and 5.3). The final version contained in Tdoc 208R/00 was endorsed. It should be included in an updated version of the AMR CR. See new action point AP9.
AP3: Comment the possibility to remove any mention or recommendation to freeze the codec adaptation before Handover. Resp.: All

Status: Completed. Nortel Networks presented Tdoc 213/00 on the subject. The document analyzes the reasons and weaknesses associated with the freezing of the codec adaptation. The main reason for freezing the adaptation is to maintain TFO active during a handover when the ACS before and after the handover are not identical. The key weaknesses relate to the necessity to make the BTS aware of the TFO situation before performing the handover, delay the handover until the adaptation is frozen on an acceptable mode (possibly a long delay in case of long transmission path between the two MS), and transport this problem to other systems in case of inter-system TFO. Consequently, the document proposes to remove the codec adaptation freezing and proposes to limit the cases when TFO should be maintained to those cases when the ACS is unchanged. This means that, when performing a handover, the BSC should keep the same ACS as before the handover, even if the ACS has been changed after the call set up to solve a codec mode mismatch or as part of the codec mode optimization process. If the BSC does not want to use the same ACS, it should first ask the BTS to disable TFO. The BTS should then set the TFOE bit on the uplink TRAU frame. This proposal was endorsed.
The document also proposed to simplify the state machine of TFO-BTS to two states (TFO_On and TFO_Off). This proposal was not endorsed. Ericsson was of the opinion that the other states were still required. Later in the discussion, it was confirmed that the TFO_May_be state for example is necessary when TFO is established under the contiguity rule, and the BTS receives a TFO_Soon indication from the uplink TRAU and is supposed to steer the codec mode to an acceptable low mode.

AP4: Comment the possibility to not use the Time Alignment field to transport Status Information (Handover_Soon). Resp.: All

Status: Completed. No document presented in support of this action point. Nortel Networks Tdoc 213/00 also considered that there was no need for the ‘Handover_soon’ status information if the codec adaptation freezing was removed. But this was not endorsed. It was however confirmed that it would be simpler to keep the Status Information in the TFO Frames at the same location as they are received in the uplink TRAU frames, i.e. in the Time Alignment field.

AP5: Provide inputs for a CR to the GSM05.09 allowing the Codec Mode Indication to span more than one step in some specific cases in relation to TFO, before the next SMG2 meeting in early April 2000.

Resp.: All

Status: Completed. A proposal for a CR to the GSM 05.09 was presented by BellSouth Mobility DCS in Tdoc 212/00. The CR proposed to include a new note indicating that the restriction to the possible transitions of the In-band signaling does not apply to the Codec Mode Indication. The restriction limits the transitions of the CMR/CMC to the neighbor modes to improve the robustness of the In-band signaling. The current text in the GSM 05.09 (version 7.2.0 and 8.0.0) lists the CMR/CMC for the restriction but not the CMI. However, all participating organizations believed that the intention was to apply the restriction to the CMI. Actually, without TFO running and without handover, if the CMR/CMC can only change to their neighbor modes, then the CMI will only change to the neighbor modes. Consequently, the proposed CR was modified to clarify that the restriction should apply to the CMI. A sentence was also added to give a call configuration when the restriction may not be maintained: For example when TFO is active while a distant handover is performed. Two new CR proposals to the R98 and R99 versions of the GSM 05.09 were prepared in Tdoc 214/00 and Tdoc 216/00 and approved for presentation to the upcoming SMG2#36 plenary. See new Action Point AP10.

AP6: Provide inputs for a normative Annex describing the simplified implementation of the TFO protocol when the network equipment supports all codec modes. Provide inputs on the default codec set. Resp.: All

Status: Closed. No document presented in response to that action point, but the sub-group reviewed the basic AMR TFO assumptions in 3 call/configuration scenarios as reported in Tdoc 215/00. This document could serve as the basis for the expected annex.

AP7: Provide recommendations on the re-organization of the 08.62 to make it applicable to GSM and 3G (Transposition to TS 28.062). Resp.: All

Status: Closed. No document presented for that purpose. The issue was discussed at the end of the meeting (see section 4).

2. Report from other Forum/Liaisons:

Karl Hellwig, Ericsson presented Tdoc 210/00 containing the May 8 TrFO/TFO Harmonization Workshop Meeting Report version 1.0.0 and Tdoc 209/00 presented by Ericsson during the workshop and containing an overview of the Open Issues on TFO & TrFO. The second document will be attached to the final version of the workshop meeting report. It was noted that the workshop essentially addressed the Core Network aspects of Transcoder Free Operation. Some of the key items discussed during the workshop include:

- The User Plane Inter-RNC protocol to use. The candidate protocols are the Iu User plane already well suited for UMTS and an ITU based protocol (ITU-T I.366.3) which would need to be adapted to the UMTS environment.

- The possibility to extend the scope of TrFO to A I/F Based network configurations (GSM/GERAN).

- Proposed procedures for TrFO break.

- The interoperability of TrFO and TFO in mixed configurations: protocol ending points, constraints & limitations.

- The support of multiple codec types/configurations by the core network

In the end, the workshop was not able to review all input documents and it was decided to continue the discussion over the new TrFO reflector (3GPP_TSG_CN_WG4_TRFO) and to set a date for a second meting (by correspondence). It was also considered that it would be difficult to complete TrFO for June 2000 as initially expected in TSG-SA#7.

Regarding the Harmonization of TFO and TrFO, Tdoc 209/00 identified the difference in AMR Rate Control interval between UMTS (20ms) and GSM (40ms) as a key issue. Since S4 has the responsibility of the AMR specifications it was recommended during the TFO drafting session that the participating organizations evaluate the possibility to include a new requirement in the AMR specifications limiting the codec rate control in the terminal to an interval of 40 ms (or only at even speech frame intervals). The restriction would only apply to the transmitting side. The receiving side would be responsible to adapt its timing to optimize the transmission delay. This point will be reported to S4 for action and decision.

3. TFO Release 98:

No document presented for this Agenda Item.

4. TFO Release 2000:

A primary objective of the meeting was to continue the AMR TFO CR review and update started at the last TFO Ad Hoc during the TSG-S4#10 plenary and completed up to section 9.

However, before completing the review, it was decided to review and agree on a set of basic assumptions for the establishment and handling of AMR TFO in typical network configurations. The table contained in Tdoc 215/00 was prepared for that purpose. It was prepared to serve as a reference for the completion of the specification. The table lists the TFO operation at call set up or during handover in 3 typical network configurations. The optimal scenario relates to network supporting all AMR codec modes in Full Rate and Half Rate and the full range of MACS (Maximum number of Codec in the ACS) and for which all cells are configure to operate on the same ACS. The typical scenario would be similar to the optimal scenario but the network elements would be designed to support only a subset of the AMR codec modes. The worst case scenario is when the network elements support a subset of the AMR modes and/or the different cells are not operating on the same ACS. The optimal case may be the scenario leading to the least complex TFO implementation and most likely to set up and maintain TFO in handover situations. The typical case is slightly sub-optimal, but most likely scenario for existing networks with limited AMR capabilities. The worst case scenario will often lead to impossibility to keep TFO running or to the necessity to implement the most complex elements of the TFO protocol.

In all scenarios, if both ends of the MS-MS call configuration use the same ACS, then TFO can be established immediately and the ACS should not be further changed. If both ends do not use the same ACS, rules should be defined to find a common acceptable ACS to establish TFO. To improve the likelihood of immediate TFO set-up, a default ACS could be helpful. Initially, 2 default sets were proposed when discussing Tdoc 215/00. Proposal 1 (12.2/7.4/5.9/4.75 in FR and 7.4/5.9/4.75 in HR) was supported by Ericsson and BellSouth. Proposal 2 (10.2/6.7/5.9/4.75 in FR and 6.7/5.9/4.75 in HR) was supported by Nortel Networks and Alcatel. Other organizations reserved their position. Later in the week it was finally agreed to consider the second proposal as the working assumption (because the 7.4HR and 6.7HR modes were found equivalent in the characterization phase and the 7.4 mode is not compatible with 8k TFO frames). All organizations are invited to review this proposal and comment this decision at the TFO sub-group meeting during TSG-S4#11. Additionally, the text in Tdoc 215/00 contained an incorrect mention to the codec adaptation freezing. This statement was corrected before the end of the meeting. An updated version of the table contained in Tdoc 215/00 is provided in Annex 4.

Rather than reviewing the protocol Tables in section 10 of the AMR TFO specifications, it was decided to describe the basic procedures of the protocol in the form of diagrams showing the message exchange sequence in a basic AMR TFO set up, during an optimization or during handover. The corresponding diagrams are reported in Tdoc 217/00. They were produced using a proprietary Nokia tool and transferred on Word and Power Point documents. Note that later in the discussion it was agreed that the BTS should not change the ACS when steering the codec mode to allow TFO set up when the contiguity rule applies. The initial ACS must be kept for best optimization results. The corresponding diagrams (with application of the contiguity rule) should be changed accordingly.

All organizations are asked to review the content of the protocol tables in section 10 in light of the diagrams contained in Tdoc 217/00.

The review of the document was resumed but not completed. While reviewing section 12, related to the AMR Common and Optimal ACS finding (Codec mode mismatch resolution and optimization), Ericsson commented that the rules contained in the document did not take into account the ACS used at call set-up. This could result in a change of ACS even if TFO was initially established with the ACS originally selected by the operator and this did not appear to be optimal. Ericsson also commented that they did not think that the cluster definition was necessary. It was however commented that the cluster definition could simplify the decision rule and make it identical for Full Rate and Half Rate. Alternative rules were discussed, but it was not possible to go through the full set of rules. The following alternative rule for the case where the Common MACS equal 1 was agreed:

If (Distant ACS = Local ACS), then TFO on (Common ACS = Local ACS)
else Common ACS should not be higher than Min (Distant ACS, Local ACS) and not lower than one mode below Min (Distant ACS, Local ACS).

It was believed that a similar set of rules could be found in cases where the common MACS is higher than 1. For example for Common MACS=2, a high rate and a low rate could be selected in the same way as before while allowing the common mode to be either lower or higher than the corresponding mode in the initial ACS. It was however felt that these alternative rules were very preliminary proposals and would need a detailed review and analysis. Ericsson proposed to restrict the initial TFO specification to the optimal scenario with TFO set up on the default set if the initial ACS is not acceptable, and leave more time to come up with extended rules in all other cases.

The group also considered the possibility to remove the MACS from the set of configuration parameters and to rely on the number of codecs in the ACS. The number of codec modes in the ACS is an operator choice and may be a reflection of limitations in some part of the network that should be taken into account. In the end this option was rejected because it would not be possible to know the capabilities of the network in terms of MACS and this could limit the possibilities for establishing TFO.

The conditions for establishing TFO with existing Codecs (IS136 EFR 7.4 and GSM EFR) were also discussed and the following table agreed. The table identifies few cases where a Tandem configuration between a full range AMR and a fixed codec is considered preferable to a TFO configuration on a fixed codec. These scenarios should be listed in section 11.

Distant Codec (Fixed)
Local Codec Type (AMR_FR)
Local Codec Type (AMR_HR)

IS 136 EFR (IS 641) 7.4 kbit/s
TFO on IS 641 7.4 preferred
Tandem preferred

GSM EFR
Tandem preferred
TFO not possible

It was also mentioned when discussing TFO with IS-136 that the Downlink TRAU would have to regenerate downlink speech frames in periods of uplink DTX because IS-136 does not support downlink DTX.
The last version of the AMR CR containing the last upgrades and notes is included in Tdoc 218/00.

The group discussed the applicability of the current CR content to the 3G TFO specification (TS 28.062). It was recognized that all sections would need editorial work to remove the GSM references when they are not justified. It was also agreed to group all system independent sections (section 9 and 10 for example) on one hand and all system specific sections (section 8 for example) on the other hand. Inputs are expected on a possible structure for the TS28.062 for the next meeting.

The following action points must be completed or progressed before or at the next drafting session:

AP8: Nortel Networks to send their comments on the content of the AMR CR over the reflector for inclusion (if agreed) on an updated version of the CR. All organizations to comment. Resp: All

AP9: Prepare a new update of the AMR CR on the basis of Tdoc 218/00, including the content of Tdoc 208R/00 and any editorial modification agreed over the reflector as part of AP8. If possible the Table and Figure numbers should be changed to reflect the section number rather than their numerical numbers. Some automatic numbering should also be removed. Resp: Rapporteur

AP10: Chairman to request Tdoc and CR numbers to the SMG2 Chairman and forward the CRs to 05.09 contained in Tdoc 214/00 and 216/00 to the SMG2 reflector for presentation at SMG2#36. Nortel Networks to check if their SMG2 delegates will be able to present the CRs. Resp: A.Ohana & Nortel Networks

AP11: Make proposal for a CR on the AMR specifications to restrict the Mode Control Rate interval to 40ms for all systems. Resp: All

AP12: All organizations to check the acceptability of the working assumption for the default codec set for the optimal scenario. Resp: All

AP13: Nortel Network to check if it is possible to detail all cases of codec mode mismatch and create an exhaustive list for the result of the currently proposed codec mismatch resolution rules. Resp: Nortel Networks & all

AP14: New proposal expected for a revised section 8 and a better presented text in section 10 (tables listing event types and conditions). Resp: Ericsson & all

AP15: New proposal expected for a revised section 12, possibly limited to the optimal scenario in a first phase. Resp: All

AP16: New proposal expected for a table of content and preliminary version of the TS28.062 (3G TFO version supposedly applicable to GSM and UMTS. Resp: All

5 Transcoder Free Operation:

TrFO was not further discussed.

6. Miscellaneous:

The next TFO Ad Hoc session is scheduled for June 7 during the S4#11 plenary. The objectives should be to agree on a preliminary version of the TS28.062 to be presented to TSG-SA#8 at least for information and possibly limited to simple cases (optimal or typical scenarios in Annex 4).

Another drafting session is scheduled for July 17-19, 2000. Ericsson and Nortel Networks have agreed to check the possibility to host this meeting.

Finally, the chairman reminded the group that he was leaving his position of S4 Chairman after the next plenary and could not confirm his participation to future TFO meetings. He renewed his previous call for candidatures to the TFO Chairmanship position.
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Annex 4: AMR TFO Scenarios (Updated table in Tdoc 215/00)

AMR TFO Scenarios

Typical AMR TFO Scenario
Optimal AMR TFO Scenario
More Complex Scenarios

Network with uniform AMR implementation (all BSS support the same subset of codec modes). Up to four modes are supported in the ACS, Use of the default rule for ICM.
All network elements support all AMR modes and up to 4 modes in the ACS. Use the default ICM rule.
All combinations are allowed. Different ACS are used in different BTS. Possible limitation on the number of modes in the ACS.

But it has to work!

All AMR calls activated with the same ACS (one ACS for FR and one ACS HR). If the ACS (FR and/or HR) are the same as the default ACS in the optimal case, then the typical scenario is nearly optimal.
The ACS HR is a subset of the ACS FR (for example 4 modes in ACS FR including one high rate –12.2, 10.2 or 7.95- and three modes in ACS HR – the same as ACS FR except the high mode). TFO 16 kbit/s frames must be used if the 7.4 kbit/s is included in the ACS. Note that if the FR/HR ACS includes a low rate (5.15 or 4.75), this rate will most likely not be activated when operating in FR only.
Not compatible ACS within the same network at call set up (multi-vendor and/or multi-layer BTS networks with orthogonal restrictions/limitations).

Most likely, it will be possible to establish TFO immediately after Call set up.

AMR TFO MS-MS (same channel type) within the same network uses the same ACS (as used for channel activation).
Same as typical.
AMR TFO MS-MS between two different networks or in the same network (same or different channel type) requires code mode mismatch resolution. A Handover or MODE MODIFY or RATSCCH will most be required immediately after call set up.

AMR TFO MS-MS (different channel type) within the same network: need code mode mismatch handling (new common ACS required).
AMR TFO MS-MS (different channel type) within the same network: use the ACS HR for common ACS. The ACS for the MS operating in FR mode does not need to be changed (Error cases exist when the MS wrongly believes it must use the high mode not compatible with the remote side. The local BTS should make sure that the MS go back in the allowed set. The frames sent in high mode will be lost).


AMR TFO MS-MS between two different networks (same or different channel type) requires code mode mismatch resolution. A Handover or MODE MODIFY or RATSCCH will most be required immediately after call set up.
AMR TFO MS-MS between two different networks in an optimal scenario (same or different channel type) can establish TFO with a default ACS (without a HO, immediately after call set up, if the default ACS is also the normal ACS for call establishment). The proposal for the default ACS are:

Prop 1: 12.2/7.4/5.9/4.75 in FR and 7.4/5.9/4.75 in HR

Prop2: 10.2/6.7/5.9/4.75 in FR and 6.7/5.9/4.75 in HR (current working assumption)

If one network is not operating in an optimal scenario, see typical case.


Local Handover (no change of codec type): The ACS is unchanged during Handover. If the ACS was changed after call set up (to a common ACS), the new ACS must be used for the new channel. No interruption of TFO. No consequence for distant side. The CMI might jump to the ICM (more than more step compared to CMI before HO).
Local Handover (no change of codec type): The ACS is unchanged during Handover. If the ACS was changed after call set up (to the default ACS for example), the new ACS must be used for the new channel. No interruption of TFO. No consequence for distant side. The CMI might jump to the ICM (more than more step compared to CMI before HO).
Local Handover (no change of codec type or with change of codec type): The ACS could change after handover. This could happen quite frequently in case of micro-cell or pico-cell networks.

In order to keep TFO active: Need pre-handover notification, need codec adaptation freezing in the distant BTS amd local BTS, need fast in band signaling on the radio (RATSCCH) to change the ACS in the distant BTS after the local HO. The BSC should select the ACS in the new channel to the new common ACS considering the distant side capabilities and current ACS.

If both sides apply frequent HO, the situation might become unstable and result in the end in a TFO break, or degrade the speech quality or in the worst case break the call.

Same problem (same solutions) in case of GSM-UMTS or GSM to other network TFO.

Local HO with change of codec type (from FR to HR or HR to FR) while AMR TFO active or without TFO with a long BTS-TRAU delay: The ACS HR is not a subset of the ACS FR.. TFO is broken and renegotiated. Pre-handover notification should still be used for a smooth TFO break.
Local HO with change of codec type (from FR to HR) while AMR TFO FR active or without TFO with a long BTS-TRAU delay: The BSC should send a pre-handover notification to the BTS,. The BTS should command the downlink codec mode (local TRAU or distant MS) to a mode belonging to the HR ACS.. This should be done taking into account the propagation delay between the BTS and the TRAU (no TFO) or distant MS (TFO)



Local HO with change of codec type (from HR to FR) while AMR TFO HR active or without TFO with a long BTS-TRAU delay: No interruption. The BTS must inform the (local and distant) TRAU of the new ACS at some point.


Distant HO (no change of codec type): The ACS will not change. Some timing adjustment required. The CMI might jump by more than one step.
Distant HO (no change of codec type): The ACS will not change. Some timing adjustment required. The CMI might jump by more than one step.
Distant HO: In order to avoid TFO break the distant BTS must have received the pre-Handover notification, and if the contiguity rule applies, steered the codec mode to  a selected mode (belonging to the old and future distant ACS, if one exits), and after the handover is completed the ACS must be optimized to a new ACS.
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