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This document is an introduction to two draft Change Requests in S4-040407 (CR 26.103 026) and S4-040408 (CR 26.103 027). Only one of these two shall be approved at the end.

The first one, in S4-040407 tries to clarify the coding for AMR with ACS, SCS, MACS and OM, for the originating MSC, the transit MSCs and the terminating MSC, for the Supported Codec List, the Available Codec List and the Selected Codec Type. It is backward compatible (as far as this is possible, when some clarifications had been missing before). 

This version of the CR prefers the case that all nodes support all AMR modes without restrictions. The coding is simplest for that case and longer for the other cases. The default meaning for omitted AMR parameters always assume maximum support.

The second one, in S4-040408 tries to clarify the same open points. But with a slide modification to the meaning to omitted AMR parameters that COULD be incompatible to some implementations. This version of the CR prefers the case that the PLMNs support only a handful (in the extreme case only one) AMR Configuration(s).

The meaning of ACS, SCS, MACS and OM in TFO and OoBTC

These terms (ACS, SCS, MACS, OM) have been introduced and defined for TFO first. Later they have been transferred to OoBTC/TrFO and now they are going to influence IMS (SDP).

First a short definition:

ACS: Active Codec mode Set: the set of AMR modes that can be used during the call.
In GSM the number of modes in the Selected ACS must be smaller than or equal to 4, in UTRAN is should be smaller than or equal to 4. But note: the number of modes in the Offered ACS is not restricted!

Offered ACS: this is a potential (alternative) ACS during the negotiation phase.
In TFO this can be sent by both TFO Partners in TFO_REQ_L or in CON_REQ.
In OoBTC this can be send in the “Supported Codec List” by the originating MSC 
and in the “Available Codec List” by the terminating MSC.
In IMS (SDP) this can be sent by the Offerer in SIP_INVITE.

Selected ACS: this is the ACS decided or in use during the active call.
In TFO this is sent by both TFO Partners at the beginning of the TFO-Negotiation in TFO_REQ.
The TFO-Standard allows under certain restrictions that this ACS is modified, i.e. it can be treated also as Offered ACS.
In OoBTC this can only be sent by the terminating MSC in the Selected Codec Type.
In IMS (SIP) this can only be sent by the Answerer in SIP_RESPONSE.


SCS: Supported Codec mode Set: The set of AMR modes that is supported by the HW/SW. The ACS must always be assembled out of the SCS. The SCS can contain all 8 (6) AMR modes.
SCS is always only “Offered”. A “Selected SCS” is not defined.

MACS: the maximum number of modes that are allowed in the Selected ACS.
MACS is always only “Offered”. A “Selected MACS” is not defined.

OM: Optimization Mode: defines whether or not the TFO Offerer accepts a change to the Offered ACS or not. If OM = 0 (no change allowed), then SCS and MACS are useless! If OM = 1 (change allowed), then SCS, MACS and Offered ACS(!) influence the new, optimal, Selected ACS.


TFO is an inband mechanism, that negotiates the Codec Type and Configuration after call setup. There the Selected ACSs are already selected on both sides and they should be kept as far as possible. If OM=0 is associated with one ACS then it MUST be kept. Only when good reasons are visible, then the Selected ACS can be changes as well (if OM=1), the SCS, MACS and the already Selected ACS (or the offered ACS of a codec type that is not active) control the alternatives. Details of this rather complex, but “doubt-free” decision process on determining the Selected ACS are explained in TS 28.062. The TFO Partners exchange their TFO Codec Lists, latest after TFO is established or rejected. Then both TFO-Partner have both identical information on the whole call scenario.

OoBTC is an Out-of-band mechanism, that negotiates the Codec Type and Configuration before call setup. OoBTC can also be used to negotiate a new Codec Type / Configuration during the call, but again before it is applied to the call. For this OoBTC negotiation Codec Types and Configuration parameters are exchanged in both directions in different Codec Lists:

Supported Codec List: this lists all Codec Types and Configuration-possibilities that are available at the originating MSC side. This Supported Codec List is checked by all transit nodes in the routing path. Potentially some of the Codec Types or Configuration-possibilities are removed on this path, none can be added. But please note: that does not mean the Supported Codec List can not grow in size! Due to the Coding Laws described in TS 26.103 a more compact coding may have to be split into several more restricted alternatives. Please note that the same Codec Type may occur several times in the list, with different fixed or semi-restricted Configurations! As a side result of all these, the terminating MSC does not necessarily get the full Supported Codec List as sent out by the originating MSC.

Available Codec List: this lists all Codec Types and Configuration possibilities after the routing path has been found to the terminating MSC and after all not supported codec types/configuration-possibilities have been removed. So the Available Codec List contains only entries that can be used in all nodes of the path. In principle the entries of the Available Codec List may still contain several alternatives per Codec Type. As a side effect the Available Codec List can never contain more options than the Supported Codec List. The originating and the terminating MSCs have different pictures of the overall capabilities. But they have an agreed common Available Codec List.

The Selected Codec Type and Configuration must define exactly what the terminating MSC has decided as best choice. There is no freedom left here. The Selected ACS is binding.

Now: TS 26.103 give a general specification how the coding shall be done for the Supported Codec List, the Available Codec List and for the Selected Codec Type, but without exactly mentioning and differentiating them, and it does not detail exactly which option to use when.

The attached CRs try to add some more information here. The main part for specifying these details should be in TS 23.153, where the application is described.

Background Assumptions to current TS 26.103

When TS 26.103 was designed the working assumption was that in general all core network nodes support all AMR Configurations without any restrictions. Restrictions have been expected in older GERAN equipment only and it was expected that these would die out quickly.

Therefore the coding of the Supported Codec List has been designed to prefer the assumed general case: all AMR modes supported. Then only the Codec Type needs to be specified on the originating side, the other parameters (ACS, SCS, MACS, OM) can be omitted and are then automatically defined to support the maximum flexibility.  For the transition period these other parameters are necessary, but since they are not used in general the coding for these cases can be somewhat octet-hungry.

Example: If FR_AMR is specified without additional parameters in the Supported Codec List, then the Offered ACS is set to 0b1111.1111 (all modes possible), the SCS is set like the ACS, MACS is set to 4 and OM is set to 1. All these parameters are implicitly known by the Codec Type. 
For UMTS_AMR2 the ACS and SCS and OM would be identical, MACS would be set to 8.
In both cases this needs 3 Octets.

If FR_AMR is specified for exactly one Configuration (e.g. for the “Golden Compromise”, let it be here 12.2 – 7.4 – 5.9 – 4.75), then Codec Type, ACS = SCS = 0b10010101; MACS=4 and OM=0 must be specified. This needs 6 Octets in total.

But since questions arise this may not be clear enough. Clarification seems to be necessary mainly for the Available Codec List and the Selected Codec Type.

The Available Codec List may have the same flexibility as the Supported Codec List. Default parameters need not to be specified.

The Selected Code Type, however, shall not have any ambiguities. It must be specified in all details. Since there is no freedom left anymore, the SCS, MACS and OM have no meaning for the Selected Codec Type. TS 26.103 nevertheless specifies explicitly that all parameters shall be given.

Now, what to do, if the Selected Codec Type could be used – later in the call – also in another Configuration: how to code that possibility? We have basically two options:

a) the Selected Codec Type contains SCS, MACS and OM still. Then these are only applicable for a new Negotiation or a direct Modification. This is the background for the current TS 26.103.

b) The Available Codec List may contain the Selected Codec Type with another fixed or flexible Configuration. TS 26.103 allows also this.

The first version of the CR in S4-040407 follows these lines and just adds some clarifications.
Now, some years after the design of TS 26.103, the trend is more to restrict the freedom of AMR to some few Configurations. In the extreme case only one, the “Golden Compromise” could be left over. In that case another coding in TS 26.103 would be favorable. This is motivated mainly by the insight, that at the final end the call must have made the decision, offline or online. To leave the full freedom costs only implementation and verification effort and has a big potential for incompatibilities.

The second version of the CR in S4-040408 prefers this track. This version was also presented in the last SA4 meeting. Unfortunately it turned out after the SA4 meeting that this version may have backward compatibility problems with existing implementations, because the not specified parameters get a different default meaning. Although this second alternative provides a shorter, more compact coding for the – expected – majority of cases, it is not expected that it will be acceptable. It is provide here mainly for clarification, because it was already presented. If it would be favored by SA4, then also other bodies (CN) must be involved and all earlier releases must be adapted as well.
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