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3
Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the following definitions apply:

Codec: device to encode information from its original representation into an encoded form and to decode encoded information into its original representation. The term "Codec" comprises in general the "Codec Type" and the "Codec Configuration".

Codec Type: For the full list of Codec Types in 3GPP see 3GPP TS 26.103 [5]. Important examples for Codec Types are FR_AMR, HR_AMR and UMTS_AMR2 from the AMR-family and FR_AMR-WB and UMTS_AMR-WB from the AMR-WB family.

Codec Configuration: Some Codec Types have a fixed Configuration; examples are GSM_FR, GSM_HR, GSM_EFR. Other Codec Types need additional configuration parameters to be fully defined for a certain application. Examples for Codec Types with a specific Codec Configuration are FR_AMR(Set1), HR_AMR(Set1) and UMTS_AMR2(Set1). For a detailed list of Codec Configurations for the AMR family see 3GPP TS 28.062 [10]. For a detailed list of Codec Configurations for the AMR-WB family see 3GPP TS 26.103 [5].

Codec Compatibility: Two Codecs are called "compatible", if their Codec Types are compatible and their Codec Configurations are compatible in such a way that no transcoding is required. Examples for compatible Codecs are FR_AMR(Set1) and HR_AMR(Set1) or UMTS_AMR2(Set14) and UMTS_AMR2(Set8). For the exact specification of compatible Codecs see 3GPP TS 28.062 [10], which provides a Reference C-Code for all possible combinations of two Codecs.
Synonym terms for "Codec Compatibility" are "TFO-Compatibility" and "TrFO-Compatibility".
* * * Next Change * * * *

5.6.7
Signalling between MSC and GERAN AoIP-mode

In both mobile originating and mobile terminating calls the MSC Server receives the Supported Codecs List (BSSMAP) – "BSC-SCL" - containing a list of Codec Types (for definition see 3GPP TS 48.008 [15]) as well as the Codec Configurations (for adaptive multi-rate Codec Types) within the BSSMAP COMPLETE LAYER 3 INFORMATION message, indicating the temporary GERAN capabilities for this call in this cell.  

The Codecs (Codec Types plus Codec Configurations) within this BSC-SCL can be viewed as divided into three different A-Interface types:

1) Codecs with PCM only on the A-Interface – transcoding always occurs inside the BSS.

2) Codecs with transcoding inside the BSS, but supported with TFO on the A-Interface. 

3) Codecs supported with "Full IP" for the A-Interface – no transcoding inside the BSS.

· These are described in detail in 3GPP TS 48.008 [15], subclause 3.2.2.103.

· These Codecs may then be used by the MSC to create a structured "Supported Codec List", with Direct Codecs and Indirect Codecs, as described in subclause 9.7.2.

· When creating the Supported Codecs List (BICC or SIP-I), only Codecs supported in GERAN with either "Full IP" or TFO shall be included in the "direct" part of the Supported Codecs List (BICC or SIP-I), if also the MS and the MGW support them in this way. Codecs not supported in GERAN (with either Full IP or TFO) or MS, but supported by the MGW with transcoding,  may be negotiated as "indirect" Codecs.

This potentially reduced direct codec list and potentially increased indirect codec list shall be used by the MSC Server during the codec negotiation procedure. 

During the Assignment procedure, the MSC server shall include the MSC-Preferred-Codec-List (BSSMAP)  - "MSC-PCL" - as defined in 3GPP TS 48.008 [15] sub-clause 3.2.2.103.
In order to take advantage of the “BSS-Internal Handover without MSC-support” the MSC shall include only Codec Configurations of the AMR family in the MSC-PCL that are compatible to the Codec deployed by the MGW at its AoIP-interface termination.
If the Selected Codec (BICC) is a Codec of the AMR family and the operator intends to take advantage of the "BSS-Internal Handover without MSC-support" and to take advantage of TrFO, then the MSC shall include only Codec Configurations of the AMR family in the MSC-PCL that are compatible to the Selected Codec (BICC).
Example : 
if the Selected Codec (BICC) is UMTS_AMR2(Set1) or FR_AMR(Set1), 
then the Codecs in MSC-PCL should be FR_AMR(Set1) and HR_AMR(Set1).
* * * Next Change * * * *

5.7
Inband Rate Control

Inband rate control shall only allow the RNCs to set the maximum codec mode (maximum bitrate) from the set of codec modes that have been negotiated out of band. This procedure is called Maximum Rate Control. The final maximum mode selected results from a rate control request from one side and the maximum rate supported at the receiving side; the lower rate of these is selected. This is known as Distributed Rate Decision. In TrFO maximum rate control shall be supported through the Iu Framing protocol and through transit networks supporting compressed voice. The maximum rate control procedures are further defined within the Iu Framing protocol [4] and in 3GPP TS 45.009 [xx].

When the MSC requests for a RAB to be assigned, it shall always define 1 speech mode SDU (lowest rate), and DTX SDU as non-rate controllable. Other SDU formats for higher rates shall be defined as rate controllable. The first subflow combination in the IuUP initialisation shall be treated as an initial maximum rate control.  Where a node is in TrFO break (e.g. the terminating MGW) this initial maximum rate control received at a given MGW/IuUP termination shall be signalled to the other TrFO link using the IuUP Rate Control PDU unless the IuUP Initialisation frame is to be sent on to the next link as in RFCI Value Correction (see clause 5.4.3). 

At SRNS relocation the new RNC shall send a rate control frame at Relocation Detect indicating its current maximum rate, it will receive in the acknowledgement the current maximum rate from the far end. This procedure is called Immediate Rate Control. Again the distributed rate decision means both RNCs will operate within a common limit.
Any handover, where a Codec of the AMR families is deployed before and after the handover, needs to pay attention to the Rate Control. Especially if end-to-end TrFO was deployed before the handover and TrFO shall be continued after the handover; the speech frames coming from the peer side should always use Codec Modes that fit to the old and new Codec Configuration before and after handover. 
3GPP TS 45.009 [xx] defines the "Initial Codec Mode" in which the MS starts to send in uplink after call setup and after each handover. This is direction does not need attention, but the downlink direction needs to be considered:
Case 1: the AMR Codec Configuration before the handover and the one after handover are identical. 
Example: FR_AMR(Set1) => UMTS_AMR2(Set1). Or: HR_AMR(Set1) => HR_AMR(Set1). In this case the Inband Rate Control has taken care that all speech frames, arriving at the local side (where the handover occurs), have been encoded with a Codec Mode included in the local Configuration. This is true even if the peer side uses a superset in its peer Configuration. Example: local: HR_AMR(Set1) ; peer: FR_AMR(Set1).
Case 2: the AMR Codec Configuration before the handover was a lower subset of the one after the handover.
Example: HR_AMR(Set1) => FR_AMR(Set1). Also in this case the Inband Rate Control has taken care that all speech frames, arriving at the local side (where the handover occurs), have been encoded with a Codec Mode included in the new local Configuration.

Case 3: the AMR Codec Configuration before the handover was a superset of the one after the handover.
Example: FR_AMR(Set1) => HR_AMR(Set1). In this case the normal Rate Control before handover may have allowed a mode that is not supported after handover. If a Speech frame was encoded at the peer side with a mode that is not included in the new local Codec Configuration after handover, then this speech frame must be discarded and potentially an audible speech gap (muting) might occur. This is tolerable, but not optimal. In the worst case this speech gap may be as long as one round trip delay between the peer accesses, i.e. in the order of 200 ms or more. 
It is therefore recommended to deploy a local Pre-Handover Rate Control to steer the modes of the peer side into the range that is supported by the local side after handover. Depending on the call scenario and handover scenario this Pre-Handover Rate Control might be deployed in the local BSS, in the local RSS or in the local MGW. In case of BSS-internal handover without MSC support the BSS should take care. In case of handover with MSC support (this includes BSS-internal handovers as well as Inter-RAT handovers) the MGW should take care.
* * * End of Changes * * * *
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