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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies.  In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TS 23.205: "Bearer Independent CS Core Network; Stage 2"

[2]
3GPP TS 25.415: "UTRAN Iu Interface User Plane Protocols"

[3]
3GPP TS 29.232: "Media Gateway Controller; Media Gateway interface; Stage 3"

[4]
3GPP TS 29.414: "Core Network Nb Data Transport and Transport Signalling"

[5]
3GPP TR 41.001: "GSM Release specifications"

[6]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications"

[7]
IETF RFC 1889: "RTP A Transport Protocol for Real Time Applications"

[8]
ITU-T I.366.1 (06/98): "Segmentation and Reassembly Service Specific Convergence Sublayer for the AAL type 2"

[9]
3GPP TS 26.445:"Codec for Enhanced Voice Services (EVS); Detailed Algorithmic Description".
[xx]
3GPP TS 26.453: "Codec for Enhanced Voice Services (EVS); Speech codec frame structure".

[yy]
3GPP TS 26.454: "Codec for Enhanced Voice Services (EVS); Interface to Iu, Uu, Nb and Mb".

***** Next change *****
3.3
Abbreviations

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

AAL
ATM Adaptation Layer

AAL2
AAL Type 2

ATM
Asynchronous Transfer Mode

CMR
Codec Mode Request

CN
Core Network

CNL
Core Network Layer

CS
Circuit Switched

EVS
Enhanced Voice Services

EVS-CMR
Codec Mode Request for EVS

FFS
For Further Study

IPTI
Inter PDU Transmission Interval

Iu UP
Iu interface User Plane

MGW
Media GateWay

PDU
Protocol Data Unit

RTP
Real-time Transmission Protocol

SAP
Service Access Point

SDU
Service Data Unit

SRNC
Serving Radio Network Controller

***** Next change *****
6.5.2
Initialisation procedure

6.5.2.1
Successful operation

See the corresponding section in 3GPP TS 25.415 [2].

For the EVS codec, Equal Error Protection (EEP) is applied on the radio interface. Only class A bits are defined. Class B and Class C bits are not present. Consequently each RAB sub-flow Combination Indication (RFCI) corresponds to one bit rate of the selected EVS Configuration, as described in 3GPP TS 26.454 [yy] subclause 5.
When an Nb UP layer protocol entity receives an initialisation status request from the upper layer, it shall start the initialisation procedure. See 3GPP TS 29.232 [3], concerning the overall initialisation process. When an Nb UP layer protocol entity receives an initialisation message it shall acknowledge this message and indicate to the upper layer that an initialisation message has been received. When an Nb UP layer protocol entity receives a positive initialisation acknowledgement it shall indicate to the upper layer that a positive initialisation acknowledgement has been received.

***** Next change *****
6.5.3.1.2
Rate and mode control for the EVS codec

For the EVS codec:

-
On the Iu interface, IuFP provides for rate control via the exchange of RATE CONTROL and RATE CONTROL ACK PDUs.

-
On the Iu interface, CMR for EVS (EVS-CMR) as specified in 3GPP TS 26.453 [xx] subclause 4.5 provides for in-band rate and mode control via the Codec Mode Request (CMR) field of every codec frame (Speech or SID) and CMR-Only frame.
-
On the Nb interface of the BICC-based CS CN, EVS-CMR as specified in 3GPP TS 26.453 [xx] subclause 4.5 provides for in-band rate and mode control via the Codec Mode Request (CMR) field of every codec frame.


-
A MGW receiving an EVS-CMR over an Nb interface may modify its contents based on local policies and include the resulting contents into the EVS-CMR field of the outgoing speech frame on the Nb interface.

-
Interworking of rate control procedures at an MGW between an Nb interface and a corresponding Iu interface only applies when the MGW bridges compatible codec configurations between the interfaces without applying a transcoding function.

-
A MGW receiving an EVS-CMR from an Nb interface may modify its contents based on local policies and include the resulting contents into the EVS-CMR field of the outgoing speech frame on the corresponding Iu interface.

-
An MGW receiving a rate control request and an EVS-CMR on an Iu interface shall determine the lower limit of the maximum bit rates contained in each request and include the resulting limit into the EVS-CMR field of the outgoing speech frame on the corresponding Nb interface, with possible further modifications to the EVS-CMR contents based on configured policies.
-
The rules by which the MGW may filter and modify the EVS-CMR contents consist of the following:
1)
The MGW shall not modify the EVS-CMR to increase the maximum bit rate;

2)
If the MGW observes the incoming stream of speech frames or packets and determines that a lower EVS mode is more appropriate, the MGW may modify the EVS-CMRs sent in the opposite direction of the observed speech flow;

3)
If the MGW modifies the EVS-CMR to decrease the maximum bit rate and the resulting maximum bit rate no longer support the originally requested maximum audio bandwidth, then the maximum audio bandwidth may be reduced by the MGW to the next lower one that fits to the reduced maximum bit rate;

4)
The MGW shall not modify the EVS-CMR in a way that results in a change of the major mode of operation (EVS primary mode or EVS AMR-WB IO mode);

5)
When channel-aware mode is used, if the MGW observes the incoming stream of speech frames or packets and determines that other channel-aware mode parameters are more appropriate, the MGW may modify the EVS-CMRs, flowing in the opposite direction of the observed speech flow to change the received channel-aware offset to a bigger one (e.g. from 2 to 3) and the received channel-aware depth to a lower, more robust one;

6)
When channel-aware mode is used, the MGW shall not reduce the received channel-aware offset or modify the received channel-aware depth a less robust one; 

7)
The MGW should not block the channel-aware mode;

8)
The MGW may modify the EVS primary mode in the received EVS-CMR to the EVS Variable Bit Rate mode.


6.5.3.1.3
Interworking of rate control between compatible AMR-WB and EVS codec configurations

The EVS codec includes the EVS AMR-WB IO mode of operation and is therefore TrFO-compatible to the AMR-WB codec. For example, AMR-WB on one MGW termination and EVS on the other MGW termination are TrFO-compatible codecs, if the mode-sets are TrFO-compatible.

If the MGW bridges compatible EVS codec configurations and AMR-WB codec configurations:

-
If the codec of the incoming termination is EVS and the codec of the outgoing termination is AMR-WB, then the rate control procedure for AMR-WB shall apply at the outgoing termination, with the maximum rate equal to or lower than the maximum rate received in the EVS-CMR.

-
If the codec of the incoming termination is AMR-WB and the codec of the outgoing termination is EVS, then the rate control procedure for AMR-WB shall apply on the incoming termination and shall determine the maximum rate included in the EVS-CMR sent by the MGW. The MWG shall request the EVS AMR-WB IO mode of operation in the outgoing EVS-CMR.

-
The MGW may filter and modify the CMR contents according to the following rules:
1)
The MGW shall not modify the EVS-CMR to increase the maximum bit rate;

2)
If the MGW observes the incoming stream of speech frames or packets and determines that a lower EVS mode is more appropriate, the IM-MGW may modify the EVS-CMRs sent in the opposite direction of the observed speech flow.


***** End of changes *****
