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Proposal

This contribution proposes additional figures and text for sections 4.1 and 4.2 to describe how OoBTC and/or TFO procedures allow for improved voice quality and bandwidth efficiency in the scenarios listed.  This contribution does not address changes to section 4.3, although similar modifications would be applicable.

Proposed Changes

4.1 Mobile to Mobile Call Scenarios

4.1.1 BSC to RNC Call via BICN

Mobile Subscriber A (MS A) in the coverage area of a BSC connected via A interface to a MGW, calls Mobile Subscriber B (MS B) which is in the coverage area of a RNC connected via Iu interface to a different MGW. The call between the MGW’s is carried via the Nb interface connecting them.
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Figure 4.1.1-1 BSC to RNC Call via BICN
Harmonized OoBTC/TFO procedures allow for the interworking of TFO procedures on the A interface and OoBTC procedures on the Nb interface to provide for improved voice quality by removing unnecessary transcoding from the voice path, and high bandwidth efficiency on all portions of the speech path except the A interface between Transcoder A and MGW A in the figure.
1. MSC-S A and MSC-S B use OoBTC to minimize transmission bandwidth and the allocation of codecs on the speech path between MGW A and RNC B, using preferred  BSC A Codec Configuration.
2. If TFO is supported but codec mismatch occurs then  MSC-S A discovers the  Codec Configuration at BSC A via MGW A using the TFO package on the Mc interface, it initiates TrFO/TFO codec negotiation harmonization if necessary, using OoBTC and/or TFO codec modification procedures.
3. MSC-S A establishes TFO operation between Transcoder A and MGW A.

4. When codec negotiation completes successfully, the Ater, Nb and Iu interfaces all carry compressed speech with high bandwidth efficiency.  Transcoders A and A’ remain in the speech path to perform necessary TFO protocol tasks and decoding but do not perform transcoding.  Transcoder B’ is not in the speech path.
4.1.2 BSC to BSC Call via BICN

Mobile Subscriber A (MS A) in the coverage area of a BSC connected via A interface to a MGW, calls Mobile Subscriber B (MS B) which is in the coverage area of a BSC connected via A interface to a different MGW. The call between the MGW’s is carried via the Nb interface connecting them.
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Figure 4.1.2-1 BSC to BSC Call via BICN
Harmonized OoBTC/TFO procedures allow for the interworking of TFO procedures on the A interfaces and OoBTC procedures on the Nb interface to provide for improved voice quality by removing unnecessary transcoding from the voice path, and high bandwidth efficiency on all portions of the speech path except the A interface between Transcoder A and MGW A and the A interface between MGW B and Transcoder B in the figure.

1. MSC-S A and MSC-S B use OoBTC to establish compressed speech over Nb between MGW A and MGW B.

2. If TFO is supported but codec mismatch occurs then the MSC-Ss discover the  Codec Configurations at the BSCs via the MGWs using the TFO package on the Mc interface, they initiate TrFO/TFO codec negotiation harmonization, using OoBTC and/or TFO codec modification procedures.
3. 
4. 
5. When codec negotiation completes successfully, the Nb interface carries compressed speech with high bandwidth efficiency.  Transcoders A, A’, B’ and B remain in the speech path to perform necessary TFO protocol tasks and decoding but do not perform transcoding.
4.1.3 RNC to BSC Call via BICN

Mobile Subscriber A (MS A) in the coverage area of a RNC connected via Iu interface to a MGW, calls Mobile Subscriber B (MS B) which is in the coverage area of a BSC connected via A interface to a different MGW. The call between the MGW’s is carried via the Nb interface connecting them.
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Figure 4.1.3-1 RNC to BSC Call via BICN
Harmonized OoBTC/TFO procedures allow for the interworking of OoBTC procedures on the Nb interface and TFO procedures on the A interfaces to provide for improved voice quality by removing unnecessary transcoding from the voice path, and high bandwidth efficiency on all portions of the speech path except the A interface between MGW B and Transcoder B in the figure.

1. MSC-S A and MSC-S B use OoBTC to minimize transmission bandwidth and the allocation of codecs on the speech path between RNC A and MGW B, using assumed information about the BSC B Codec Configuration.

2. If TFO is supported but codec mismatch occurs then MSC-S B discovers the  Codec Configuration at BSC B via MGW B using the  TFO package on the Mc interface, it initiates TrFO/TFO codec negotiation harmonization if necessary, using OoBTC and/or TFO codec modification procedures.
3. MSC-S B establishes TFO operation between MGW B and Transcoder B.

4. When codec negotiation completes successfully, the Ater, Nb and Iu interfaces all carry compressed speech with high bandwidth efficiency.  Transcoder A’ is not in the speech path.  Transcoders B’ and B remain in the speech path to perform necessary TFO protocol tasks and decoding but do not perform transcoding.
4.1.4 RNC to RNC Call via BICN

Mobile Subscriber A (MS A) in the coverage area of a RNC connected via Iu interface to a MGW, calls Mobile Subscriber B (MS B) which is in the coverage area of a RNC connected via Iu interface to a different MGW. The call between the MGW’s is carried via the Nb interface connecting them.
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Figure 4.1.4-1 RNC to RNC Call via BICN
OoBTC procedures associated with the Nb interface provide for improved voice quality by removing unnecessary transcoding from the voice path, and high bandwidth efficiency on all portions of the speech path in the figure.

1. MSC-S A and MSC-S B use OoBTC to minimize transmission bandwidth and the allocation of codecs on the speech path between RNC A and RNC B.
2. When codec negotiation completes successfully, the Nb and Iu interfaces all carry compressed speech with high bandwidth efficiency.  Neither Transcoder A’ nor Transcoder B’ remain in the speech path.
4.2 Mobile to PSTN Call Scenarios

4.2.1 BSC to PSTN Call via BICN

Mobile Subscriber A (MS A) in the coverage area of a BSC connected via A interface to a MGW, calls PSTN Subscriber B (PS B) which is in a switch connected via a TDM interface to a different MGW. The call between the MGW’s is carried via the Nb interface connecting them.
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Figure 4.2.1-1 BSC to PSTN Call via BICN
Harmonized OoBTC/TFO procedures allow for the interworking of TFO procedures on the A interface and OoBTC procedures on the Nb interface to provide for high bandwidth efficiency on all portions of the speech path except the A interface between Transcoder A and MGW A and the TDM path to the PSTN in the figure.

1. MSC-S A and MSC-S B use OoBTC to establish compressed speech over Nb between MGW A and MGW B.

2. If TFO is supported on the A interface but codec mismatch occurs then MSC-S A discovers the  Codec Configuration at BSC A via MGW A using the  TFO package on the Mc interface, it initiates TrFO/TFO codec negotiation harmonization, using OoBTC and/or TFO codec modification procedures.
3. 
4. When codec negotiation completes successfully, the Nb interface carries compressed speech with high bandwidth efficiency.  Transcoders A and A’ remain in the speech path to perform necessary TFO protocol tasks and decoding but do not perform transcoding.  Transcoder B’ performs the necessary transcoding to PCM.
4.2.2 RNC to PSTN Call via BICN

Mobile Subscriber A (MS A) in the coverage area of a RNC connected via Iu interface to a MGW, calls PSTN Subscriber B (PS B) which is in a switch connected via a TDM interface to a different MGW. The call between the MGW’s is carried via the Nb interface connecting them.
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Figure 4.2.2-1 RNC to PSTN Call via BICN
OoBTC procedures associated with the Nb interface provide for high bandwidth efficiency on all portions of the speech path except the TDM path to the PSTN in the figure.
1. MSC-S A and MSC-S B use OoBTC to minimize transmission bandwidth and the allocation of codecs on the speech path between RNC A and PSTN B.
2. When codec negotiation completes successfully, the Nb and Iu interfaces carry compressed speech with high bandwidth efficiency.  Transcoder A’ is not in the speech path.  Transcoder B’ performs the necessary transcoding to PCM.
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