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Introduction

This contribution proposes to delete many of the editors notes in the Technical Report after making some minor editorial changes in the text.  

Discussion

· 
· The editor’s note at the beginning of section 4 should be deleted.  The document now includes text that describes the significant deployment scenarios.

· The editor’s note and text at the beginning of section 5 should be modified as the scenario set A has been completed.
·  The NOTE is modified, however the editor’s note is kep-t as further description is required.
· The editor’s note in section 6 should be removed since the section now contains the necessary requirements.

· The editor’s note in section 7 can be removed if text is inserted to point out that other sections already include a detailed discussion of architectural solutions for resource savings.

· The editor’s note at the beginning of section 8 should be removed since the section now includes text discussing the primary architectural solutions for bandwidth savings.

· The editor’s note in section 9.1 should be modified since the document now contains text addressing speech quality, however the aspect of speech quality enhancement still needs to be addressed.

Proposed Changes

3 Definitions, Symbols and abbreviations

.

.

.

3.2
Symbols

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

[Editors Note: None defined currently]
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.
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4 Network deployment scenarios to be studied





.

.
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5 Call Scenarios to be studied

[Editor’s Note: In addition to the scenarios present, the following case should also be included: 


B) Dynamic cases (i.e. where the scenario changes during the call)
B1) Call scenarios with changes at call setup
- Calls with cascades of TFO and TrFO
- Calls with call forwarding

B2) Call scenarios with changes due to handover:
- Call scenario with change of codec type due to intra GERAN handover
- Call scenario with change of codec type due to intra UTRAN handover
- Call scenarios where calls handover between 3G and 2G access technologies

C) Call Scenarios with CS domain to IMS Interworking
The following call scenarios are those of interest for BARS functionality for the network scenarios detailed in clause 4.  For each scenario the resources used in the MGWs and the bandwidth in use are described.  These scenarios apply to initial bearer establishment as well as bearer renegotiation as needed for call forwarding, handover and other situations involving bearer reconfiguration.
Resource utilisation in MGWs comprises the following aspects:

a) Protocol Termination (PT). TFO requires the use of protocol handlers for the inband signalling.

b) Re-framing (R). Depending on the scenario, it is necessary to reframe “the same bits of information”, for example at transition from TDM to packet or vice versa. Reframing is also necessary where transcoding takes place.

c) Transcoding (TC). Transcoding is needed to change from AMR to G.711 and vice-versa, but also needed to restore the PCM signal towards TDM networks at the end of a TrFO link.

d) User Plane Termination (UP). Termination of the Iu/Nb User Plane Protocol.

The figures indicate the resources needed in the MGWs in various scenarios for the case where TFO is used (green) and the case where TrFO is used (blue). In addition to the resource utilisation also the bandwidth used is shown:

13 kbit/s:

64 kbit/s:
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5.3
Roaming and Multi-Network Call Scenarios

5.3.1
BSC (HPLMN) to BSC (VPLMN) Call

UE A in the coverage area of a BSC connected via A interface to a MGW in the HPLMN, calls UE B which is roaming in the coverage area of a BSC connected via A interface to a MGW on the VPLMN. The call from the HPLMN MGW’s is carried via TDM circuits to a Gateway MGW in the UE B's HPLMN and further on to a Gateway MGW in the VPLMN, which then routes the call to the destination MGW (the one connected to the BSC) over the Nb interface.

The bandwidth and resource usage are analogous to sub-clause 5.2.1 for the HPLMN A and VPLMN. The MGW in HPLMN B does not need to perform Protocol Termination, Transcoding, Re-framing, or User Plane Termination. 

Note: TFO is not applicable in this scenario if the TDM links between networks use DCMEs.

Editor’s note: need to include the scenarios where TFO can be used on the TDM link.
5.3.2
BSC (HPLMN) to RNC (VPLMN) Call

UE A in the coverage area of a BSC connected via A interface to a MGW in the HPLMN, calls UE B which is roaming in the coverage area of a RNC connected via Iu interface to a MGW on the VPLMN. The call from the HPLMN MGW’s is carried via TDM circuits to a Gateway MGW in the UE B's HPLMN and further on to a Gateway MGW in the VPLMN, which then routes the call to the destination MGW (the one connected to the RNC) over the Nb interface.

The bandwidth and resource usage are analogous to sub-clause 5.2.1 for the HPLMN A and to sub-clause 5.2.2 for the VPLMN. The MGW in HPLMN B does not need to perform Protocol Termination, Transcoding, Re-framing, or User Plane Termination.

Note: TFO is not applicable in this scenario if the TDM links between networks use DCMEs.

Editor’s note: need to include the scenarios where TFO can be used on the TDM link.
5.3.3
RNC (HPLMN) to BSC (VPLMN) Call

UE A in the coverage area of a RNC connected via Iu interface to a MGW in the HPLMN, calls UE B which is roaming in the coverage area of a BSC connected via A interface to a MGW on the VPLMN. The call from the HPLMN MGW’s is carried via TDM circuits to a Gateway MGW in the UE B's HPLMN and further on to a Gateway MGW in the VPLMN, which then routes the call to the destination MGW (the one connected to the BSC) over the Nb interface.

The bandwidth and resource usage are analogous to sub-clause 5.2.2 for the HPLMN A and to sub-clause 5.2.1 for the VPLMN. The MGW in HPLMN B does not need to perform Protocol Termination, Transcoding, Re-framing, or User Plane Termination.

Note: TFO is not applicable in this scenario if the TDM links between networks use DCMEs.

Editor’s note: need to include the scenarios where TFO can be used on the TDM link.

5.3.4
RNC (HPLMN) to RNC (VPLMN) Call

UE A in the coverage area of a RNC connected via Iu interface to a MGW in the HPLMN, calls UE B which is roaming in the coverage area of a RNC connected via Iu interface to a MGW on the VPLMN The call from the HPLMN MGW’s is carried via TDM circuits to a Gateway MGW in the UE B's HPLMN and further on to a Gateway MGW in the VPLMN, which then routes the call to the destination MGW (the one connected to the RNC) over the Nb interface.

The bandwidth and resource usage are analogous to sub-clause 5.2.2 for the HPLMN A and for the VPLMN. The MGW in HPLMN B does not need to perform Protocol Termination, Transcoding, Re-framing, or User Plane Termination.

Note: TFO is not applicable in this scenario if the TDM links between networks use DCMEs.

Editor’s note: need to include the scenarios where TFO can be used on the TDM link.
6 General Requirements for Architectural Solutions


· Work between PLMNs (where agreements and intervening networks permit).

· Interworking fully defined with existing 3GPP standards (e.g. TrFO, TFO)

· Support for Interworking with IMS

· Backward compatible with existing GSM (R99) Radio Access networks.

· Backward compatible with existing terminals

· Does not require implementation of non-standard interfaces on the Media Gateway (e.g. Ater).

· Support for Local Lawful Intercept requirements

7 Requirements and Architectural Solutions for Resource Savings




· Reduce the total number of transcoding equipment in a A/Gb mode network using R4 core network architecture. This is very important for growing A/Gb mode networks.

Sections 4 and 5 include detailed comparisons of the resource savings possible with TrFO and TFO solutions. 
8 Requirements and Architectural Solutions for Bandwidth Savings
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9 Requirements and Architectural Solutions for Speech Quality Improvements

9.1
Requirements

It is proposed that the TR investigates


The requirements for speech quality enhancement features
.

.
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