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11.4
Interworking between Nb and Mb


 

11.4.1
Interworking for EVS Rate Control 

11.4.1.1

General

On the Nb interface, only EVS-CMR, as specifies in the present document, provides for in-band rate and mode control via the EVS-CMR field of every Codec frame (Speech or SID) and CMR-Only frame.

On the Mb interface, signaling for rate and mode control is provided either by CMR in RTP packets, as specified in 3GPP TS 26.445 [xx], or by rate and mode control commands in RTCP-APP packets, as specified in TS 26.114 [x]. Clause 10.3 of the present document gives an overview of various alternatives (Mb-Alt 1 to Mb-Alt 3) for rate and mode control for EVS on Mb. Mb-Alt 4 is the alternative, where rate and mode control is completely forbidden on Mb.
NOTE 1: 
TS 26.114 [x] specifies the RTCP-APP for EVS with other coding than CMR of TS 26.445 [x], but specifies new rate and mode control commands for EVS. The present document does not describe the Interworking between CMR in RTP and these RTCP-APP commands. It is anticipated that every CMR can be translated into an RTCP-APP command and vice versa.
NOTE 2: 
Neither EVS-CMR on Nb, nor CMR on Mb nor RTCP-APP provide secure transmission for rate and mode control signalling, i.e. packets containing rate and mode control signalling may be lost without notice by the sender and/or receiver. No acknowledgement for retransmission is defined.
EVS-CMR is therefore repeated in every Speech or SID frame to heal transmission errors as quick as possible, typically 20 ms to 160 ms after a potential loss or error. This repetition provides a strong forward error correction code. EVS-CMR code-point "NO_REQ" is not used, instead the active CMR is sent on Nb. Also the CMR on Mb is repeated in every Speech or SID frame in Mb-Alt 1, if the optional code points "NO_REQ" and "none" are not used, providing then the same strong forward error correction. The other alternatives (Mb-Alt 2 and Mb-Alt 3) on Mb leave error protection and recovery to the implementations.
Interworking of rate and mode control procedures at an IM-MGW between an Mb interface and a corresponding Nb interface only applies, if the IM-MGW bridges compatible codec configurations between the interfaces without applying a transcoding function and if the SDP offer/answer negotiation has not disabled the rate and mode control on Mb (Mb-Alt 4 in clause 10.3). In all other cases, transcoding applies and the rate and mode control loops on Nb and Mb are independent.

11.4.1.2
 RTP on Mb contains one Speech or one SID frame
Transcoding free Interworking between Nb and Mb is easiest, when exactly one Speech or SID frame or one CMR-Only frame is included in RTP on Mb, as is the case on Nb. 

An IM-MGW, receiving an EVS-CMR from an incoming Nb interface in either a Speech or SID or CMR-Only packet, may filter and modify the EVS-CMR contents based on operator policies and shall map the resulting EVS-CMR onto the EVS Configuration on the outgoing Mb interface. Depending on the negotiated alternative for CMR on Mb, the IM-MGW shall send on Mb:

Mb-Alt 1: 
either the resulting CMR in the corresponding Speech or SID or CMR-Only packet, in which case every outgoing Speech or SID or CMR-Only packet contains the active CMR;

Mb-Alt 2: 
or the resulting CMR, but only if it is different to the previously sent CMR-value ("CMR on demand"), 
in which case the new CMR should be repeated at least 3 times within the next 100 ms to provide a minimum of error robustness, if necessary using also additional CMR-Only packets in speech pauses;
Mb-Alt 3:
or a corresponding RTCP-APP command, if CMR in RTP is disabled on Mb and RTCP-APP is enabled and if the resulting CMR-value is different to the previously sent CMR-value ("RTCP-APP on demand"). Note that RTP and RTCP-APP packets are not synchronized with respect to each other.

An IM-MGW, receiving a rate or mode control request as CMR from an incoming Mb interface in either a Speech or SID or CMR-Only packet, or an RTCP-APP command, which is then first translated into the corresponding CMR, may filter and modify the received CMR based on operator policies and shall map the resulting EVS-CMR onto the EVS Configuration of the outgoing Nb interface. In all cases, the IM-MGW shall send an active EVS-CMR in every Speech or SID or CMR-Only frame on Nb. If an RTCP-APP command is received within a speech pause, then it may be necessary to send one or more CMR-Only packet on Nb.
Depending on the negotiated alternative for CMR on Mb, the IM-MGW may have to translate the incoming rate and mode control procedure. If the negotiated Rate and Mode control procedure on Mb is

Mb-Alt 1:
then the IM-MGW gets either in every incoming Speech or SID or CMR-Only packet the active CMR, or -  depending on the implementation in the  media-sender - the IM-MGW may get sometimes an active CMR and sometimes a "NO_REQ" or "none" code, see TS 26.445 [x]. The IM-MGW shall store the most recent active CMR for future use, until it is replaced by a new active CMR;

Mb-Alt 2:
then the IM-MGW gets sometimes ("CMR on demand") an active CMR within a Speech or SID or CMR-Only packet on Mb, in which case the IM-MGW must store the most recent active CMR for future use, until it is replaced by a new active CMR;

Mb-Alt 3: 
then the IM-MGW gets sometimes rate and/or mode control commands on Mb via RTCP-APP, in which case the IM-MGW must translate these into corresponding EVS-CMR and handle them as in Mb-Alt 2.

11.4.1.3
 RTP on Mb contains N Speech or SID frames

Transcoding free Interworking between Nb and Mb is also possible, if multiple (N) Speech or SID frames are packed into one RTP packet on Mb. This clause specifies the rate and mode control handling for Mb-Alt 1 on Mb. The handling for the other alternatives shall be derived from that.
If the negotiated alternative for CMR on Mb is Alt-1, then the IM-MGW shall send on Mb the active CMR in every RTP packet. If N frames (Speech or SID or CMR-Only) are received on Nb and packed into one N-frame RTP packet on Mb, then the most recent active CMR-value is packed into the RTP packet, all other, older CMR-values are ignored. The most recent EVS-CMR is filtered, modified and mapped as described above.

If an N-frame RTP packet is received on Mb, then the received CMR (if any) is valid for all Speech or SID frames inside the RTP Packet. This CMR is filtered, modified and mapped as described above and then the IM-MGW sends the resulting EVS-CMR in every outgoing Speech or SID or CMR-Only frame on Nb. If no new active CMR is received, then the stored CMR is used.
11.4.2
Interworking for Discontinuous Transmission

In CS Networks DTX is always "on" in the uplink direction for AMR, AMR-WB and EVS, i.e. in direction CS => IMS. The CS-Networks is always able to receive DTX in direction CS <= IMS. 

On the Mb interface, it is, however, possible to disallow DTX in send and/or receive direction.


Editor's Note: The next paragraph (3 lines) is copied from TS 29.163.
If the IMS side requires interworking without DTX in its media-receive direction, then the IM-MGW shall insert transcoding in this direction. The IMS side may apply in its media-sending direction DTX or not, the CS side is prepared for both alternatives without transcoding. 
Editor's Note:The next paragraph (2 lines) is proposed as alternative implementation.
If the IMS side requires interworking without DTX in its media-send direction, then the IM-MGW may insert transcoding in order to take advantage of the reduced average bit rate of DTX in CS.

Editor's Note: This conflict between dtx=on in CS and dtx=off in IMS requires a compromise between bit rate and quality in both directions. Without transcoding the voice quality is higher, but the negotiated or predefined dtx-setting is violated. With transcoding the dtx-setting is obeyed and the average rate is reduced, but the voice quality is reduced, too.
SA4 must agree what to do and then send an LS to CT3 for adapting the text in TS 29.163, clause 8.1.1.7 "Discontinuous transmission".
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