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11
Interworking between MGW Terminations

11.1
Interworking between different EVS Configurations

11.1.0
General

It may happen, e.g. to combat cell overload, that the RNC selects a smaller EVS Configuration for Uu, than the EVS Configuration for Iu, which the MSC has selected, see also clause 7.

Example: The local MSC selects during the Codec Negotiation with the remote side the EVS Configuration EVS (Set 2), which is equivalent to the SDP description EVS (br=5.9-24.4, bw=nb-fb). The RAB Assignment Request towards the local RNC contains the corresponding rates, see Table 6.2-2. The RNC, however, decides to setup a set of TFCs on the Uu interface that is corresponding to EVS (Set 1), equivalent to the SDP description EVS (br=5.9-13.2, bw=nb-swb). The UE determines the EVS Configuration for UE based on the set of TFCs. When the RNC select a smaller transport channel for Uu, then this is unknown to the MSC and MGW and to the UE. The RNC may also change the transport channel for Uu (and by that the EVS Configuration for UE) during the call without notice to the MSC or MGW. Only indirectly, when by UL Iu_Init and/or UL RC Proc the maximum rate in DL is set, the MGW gets some information on limitations of the Uu interface in DL, see clause 6.

In such a situation, the Iu-terminating MGW may send DL EVS-CMRs that are outside the EVS Configuration for UE. The UE maps these EVS-CMRs into its known EVS Configuration for UE, see clause 7. Example: The Iu-terminating MGW may send DL EVS-CMR (br=24.4; bw=fb) and the UE needs to map this to DL EVS-CMR (br=13.2; bw=swb).

A similar situation may happen within the IM-MGW between the CS-internal interface and the Mb interface: different EVS Configurations may be used. The EVS Configuration for Mb may be often bigger than inside the CS network.

Example: After SRVCC, the IMS Selected Codec (applied still on Mb) may be different, but TrFO-compatible to the Target RAN Codec (applied on the CS channel of the IM-MGW). The Target RAN Codec may be EVS (Set 3), equivalent to the SDP description EVS (br=9.6-13.2, bw=swb), while the IMS Selected Codec on Mb may be equivalent to EVS (br=9.6-24.4; bw=swb). The IMS-side may send CMR (br=24.4; bw=swb) and the IM-MGW maps this to EVS-CMR (br=13.2; bw=swb).

The same situation may happen between CS-internal interfaces (Iu, Nb, A): different EVS Configurations may be used on both sides of the MGW. These scenarios occur mainly after handover, but they are not excluded for call setup.

In all such cases the EVS-CMR, coming into one termination of the MGW (or IM-MGW) may have to be mapped into the EVS Configuration on the outgoing termination. Without this mapping, the receiver of an EVS-CMR may ignore the EVS-CMR, because it is outside its own EVS Configuration, see TS 26.445, clause A.2.2.1.1, CMR byte. The only (known) exception is the mapping onto the Iu Interface and the handling by the 3G-UE, because, as described above, the 3G-UE may get EVS-CMRs that fit to the EVS Configuration for Iu, but are outside the EVS Configuration for UE.

TS 26.103 [20] specifies three "EVS Bottom Up Configurations", EVS (Set 0), EVS (Set 1) and EVS (Set 2) and one "Single audio band Configuration", EVS (Set 3) for the 3G-CS network. 

The Interworking rules are defined in the following clauses.

11.1.1
Interworking between EVS Bottom Up Configurations

If the EVS Configurations on both sides of the MGW are identical, then no mapping is necessary. 

If the EVS Bottom up Configuration on one side (e.g. Set 2 on Nb or Mb), is bigger than the EVS Bottom up Configuration on the other side (e.g. Set 1 on Iu), then the following rules apply:

-
If the EVS-CMR, which has to be sent on a certain outgoing termination, is within the EVS Configuration of this outgoing termination, then no mapping is required.

-
If the EVS-CMR is outside the EVS Configuration of the outgoing termination, then the EVS-CMR shall first be reduced in its bit rate request, until it fits to the outgoing Configuration.
Example: EVS-CMR (br=24.4; bw=swb) ==> EVS-CMR (br=13.2; bw=swb). 

-
The maximum audio bandwidth request should be kept, unless the resulting bit rate request does not support it, in which case the next smaller maximum audio bandwidth shall be applied that fits to the requested maximum bit rate. Example: EVS-CMR (br=24.4; bw=fb) ==> EVS-CMR (br=13.2; bw=swb).

-
The major operation mode shall never be changed by such a mapping, i.e. EVS-CMR for an EVS primary mode shall remain and an EVS-CMR for an EVS AMR-WB IO mode shall remain. If necessary, the next lower bit rate shall be used that fit to the outgoing Configuration without changing the major operation mode.
Note, however, that a MGW has the right to modify the request for a major operation mode, e.g. in case of handover.

-
An EVS-CMR request for the EVS-CA mode of operation, not supported by the outgoing Configuration, shall be mapped to the next fitting EVS primary mode.
Example: EVS-CMR (br=13.2; bw=swb; CA=on) ==> EVS-CMR (br=8; bw=wb).

Note that it is in principle possible that the EVS Configuration for Mb consists in fact of two different EVS Configurations, one in direction CS=>IMS and one in direction CS<=IMS. In such a case, TrFO is possible, if both EVS Configurations on Mb are Bottom up Configurations.

11.1.2
Interworking between Single Band Configurations

If the EVS Configurations on both sides of the MGW are identical, then no mapping is necessary.

If the Single (audio) Band Configuration on the Mb interface is bigger than the EVS Configuration EVS (Set 3), but TrFO-compatible, i.e. it uses the same bw=swb and has all lower rates in common with EVS (Set 3), then the following rules apply:

 -
If the EVS-CMR, which has to be sent on a certain outgoing termination, is within the EVS Configuration of this outgoing termination, then no mapping is required.

-
If the EVS-CMR is outside the EVS Configuration of the outgoing termination, then the EVS-CMR shall first be reduced in its bit rate request, until it fits to the outgoing Configuration.
Example: EVS-CMR (br=24.4; bw=swb) ==> EVS-CMR (br=13.2; bw=swb). 

-
The major operation mode shall never be changed by such a mapping, i.e. EVS-CMR for an EVS primary mode shall remain and an EVS-CMR for an EVS AMR-WB IO mode shall remain. If necessary, the next lower bit rate shall be used that fit to the outgoing Configuration without changing the major operation mode.
Note, however, that a MGW has the right to modify the request for a major operation mode, e.g. in case of handover.

Note that it is in principle possible that the EVS Configuration for Mb consists in fact of two different EVS Configurations, one in direction CS=>IMS and one in direction CS<=IMS. In such a case, TrFO is possible, if both EVS Configurations on Mb are of the same Single (audio) Band "family" of Configurations.

11.1.3
Interworking between Bottom Up and Single Band Configurations
If the EVS Configuration on one termination is a Bottom up Configuration (Set 0, Set 1, Set 2 or a bigger one) and 
if the EVS Configuration on the other terminating is a Single (audio) Band Configuration (e.g. Set 3 or a bigger one), 
then transcoding is required, even if sometimes the used incoming EVS mode would fit to the outgoing Configuration.

In such a transcoding case, the incoming EVS-CMRs are terminated inside the MGW. New EVS-CMRs are generated by the MGW and sent on the outgoing terminations. The two incoming and the two outgoing EVS mode control loops are independent from each other.
11.1.4
Interworking between Bottom Up and Non-Bottom Up Configurations
A Non-Bottom Up Configuration does not include the lowest bit rates and is not TrFO-compatible to any Bottom Up Configuration.

If the EVS Configuration on one termination is a Bottom up Configuration and the EVS Configuration on the other terminating is a Non-Bottom Up Configuration, then transcoding is required.

In such a transcoding case, the MGW terminates the incoming EVS-CMRs. The MGW generates new EVS-CMRs and sends them on the outgoing terminations. The two incoming and the two outgoing EVS mode control loops are independent from each other.
End of changes
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