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Introduction

This contribution corrects some minor typographic errors in figures 3.3 and 3.4 of TR 23.977 and proposes some modifications to sections 3.3 and 3.4 to incorporate discussion of harmonized OoBTC and TFO procedures to show how improved voice quality and transport efficiency can be achieved in hybrid A/Iu BICN over packet transport networks using the Nb interface.

Proposal:

1. There is overlap between section 3.3 and 3.4.  To make the distinction clearer it is proposed that Figure 3.3-1 does not show TDM transport between the MSCs.  

2. Both Figure 3.3-1 and figure 3.4-1 have two MGW As. Both diagrams have been changed to show MGW B controlled by MSC B.

3. The first text changes in section 3.3 changes the text to purely descriptive text about how the MSC can discover the codec type selected by the BSC.  It makes no attempt to indicate if the method used is a drawback or not at this stage.

4. Section 3.3 did not include discussion of harmonized OoBTC and TFO procedures when appropriate.  The section now includes discussion of the applicability of these procedures for various scenarios involving both a BSC and an Nb.  

5. The last paragraph of section 3.3, which primarily discussed TFO, was moved to section 3.4 with minor modifications.  This change harmonizes the text with proposal 1.

Proposed Changes

3.3 Packet Transport Network between MGWs in an A/Iu mode BICN
BICN stands for “Bearer Independent Core Network”.

MSC-S stands for “MSC Server”.
Note: since we consider only speech telephony services in this TR the Gb interface has no relevance.
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Figure 3.3-1 Bearer Independent Core Network with A- and Iu-Interfaces of REL5
The mobile Core Network of REL5 in layered architecture with BICC and OoBTC on the Nc interface provides the means to transport speech in compressed form on the Nb interface. 

The MSC-Ss know, negotiate and select the speech Codec Types and Configurations on the Nb and Iu interfaces. The RNC accepts the commanded Codec Type and Configuration.

The MSC-Ss suggest also the speech Codec Type to be used on the Ater interface, but the BSC has the final decision and determines the initial Codec Type and Configuration for the GSM radio interface and the Ater interface. The MSC-Ss cannot communicate the preferred Codec Configuration to the BSCs in a direct way..The MSC-Ss can discover the Codec Type and Configuration from the BSCs via the TFO procedures at the corresponding MGW.  The MSC-Ss can then direct interworking procedures between TFO on a A interface or other TDM link and OoBTC associated with an Nb interface to optimally allocate the speech transcoder functions.
The MGWs host the transcoding and interworking between compressed speech on Nb or Iu and the legacy ‘PCM’ with or without TFO on A and TDM interfaces. Points-of-Interconnect to the PSTN are typically provided at every MGW.  MGWs may be geographically distributed to minimise the length of the speech path inside the PSTN.

Bandwidth efficient transmission is always provided on the Ater- and on the Iu-interfaces, where the Iu allows a slightly higher efficiency in DTX due to its packet based transport structure (ATM or IP). 

The bandwidth efficiency on the Nb-Interface depends on the selected Codec Type by OoBTC. It can be as on Iu or it can be 64kb/s for PCM. 

OoBTC may lead to a Transcoder free Operation (TrFO) with high bandwidth efficiency on all user planes for UE-to-UE calls.  For UE-to-PSTN calls at least the major part of the speech path can be realised in compressed form (TrFO-link, Transcoder at the Edge of the CN).
For any call transiting the Nb interface, both OoBTC and TFO procedures may apply..  Harmonization procedures between OoBTC and TFO provide the necessary interworking, achieving the same speech quality benefits provided separately by either TrFO or TFO.  OoBTC and TFO for MS-to-UE and MS-to-MS calls that traverse a packet transport network over Nb may lead to a combination of TrFO/TFO and TFO operation on the Nb and A interface / TDM portions of the speech path, respectively, with high bandwidth efficiency on all but the A interface and TDM portions of the speech path.   OoBTC and TFO for MS-to-PSTN calls that traverse a packet transport network over Nb may also provide for high bandwidth efficiency on any Ater, Iu and Nb portions of the speech path.  

3.4 TDM Transit network between A/Iu mode PLMNs
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Figure 3.4-1 TDM Transit network between PLMNs of REL5
In the case where ISUP and a TDM transit network separate two PLMNs, TFO is the only available option for achieving improved voice quality for MS-to-MS, MS-to-UE and UE-to-UE calls between the PLMNs.  TFO is also appropriate for MS-to-MS calls within a single PLMN when no packet transport network is available or necessary between the MGWs.

TFO on the A and TDM interfaces between the local and remote transcoders can be used to ‘export’ the compressed speech parameters from the GSM radio access into the CN without transcoding. In this way a “transcoding free Operation” can be achieved for MS-to-MS and MS-to-UE calls. The speech quality is the same as in a pure TrFO call, but the way how to achieve this is different. TFO between transcoders in MGWs can also be used in combination with the Iu interface. Any portion of the speech path associated with A or TDM interfaces is uncompressed, while any portion of the speech path associated with Ater or Iu interfaces is compressed.  TFO allows by inband signalling to ‘tunnel’ the compressed speech through the BICN. TFO provides the possibility to bypass and omit the encoding functions, saves DSP resources, improves the speech quality in mobile-mobile calls, allows new speech services like wideband speech, but does not provide transmission cost saving.

[Editor’s Note: Need to provide an update of the figure, which shows also the BICN within the PLMNs.]
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