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8
User plane interworking

8.1
Interworking between IM CN subsystem and bearer independent CS network

When the IM CN subsystem interworks with the bearer independent CS networks (e.g. CS domain of a PLMN, 3GPP TS 29.414 [25], 3GPP TS 29.415 [26], 3GPP TS 23.205 [27]), the Transport Network Layer (TNL) of the bearer independent CS network can be based e.g. on IP/UDP/RTP, or IP/UDP/RTP/IuFP, or ATM/AAL2/ framing protocol (e.g. Iu framing) transport techniques. Figure 31 shows the user plane protocol stacks for the IM CS subsystem and bearer independent CS network interworking. If the same AMR mode is used as codec on the CS network side as on the IMS side, transcoding is not required. However, there is still a need to interwork between RTP/UDP/IP/L2/LI to TNL/LI.
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Figure 31/1: IM CN subsystem to bearer independent CS network user plane protocol stack 
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Figure 31/2: IM CN subsystem to bearer independent CS network user plane protocol stack (optional in the event the codecs on both sides are the same)
8.1.1
Mb to Nb Interworking

IM-MGW shall interwork the following procedures between the Nb and Mb interfaces.

8.1.1.1
Initialisation

On the Nb interface, IuFP performs an initialisation procedure to configure the RAB Subflow Combination Identifiers (RFCIs), the associated RAB Subflow SDU sizes, and optionally the Inter PDU Timing Interval (IPTI) information.  These items all use fixed values on the Mb interface and are not negotiated there.  There is no need to interwork initialisation procedures between Nb and Mb interfaces.

8.1.1.2
Time alignment

The purpose of the time alignment procedure on the Nb interface is to minimise the buffer delay in the RNC for downlink transmissions by adjusting the vocoder time reference within the network.  No such procedure exists on the Mb interface, so the IM-MGW can NACK time alignment requests according to 3GPP TS 25.415 [26].

8.1.1.3
Rate control

The rate control procedure signals to the peer entity the maximum rate among the currently allowed rates at which it can receive codec frames.  Rate control only applies to AMR family codec configurations with multiple active modes.  On the Nb interface, IuFP provides for rate control via the exchange of RATE CONTROL and RATE CONTROL ACK PDUs.  On the Mb interface, RFC 3267 [23] provides for in-band rate control via the Codec Mode Request (CMR) field of every codec frame.  

Interworking of rate control procedures at an IM-MGW between an Mb interface and a corresponding Nb interface only applies when the IM-MGW bridges compatible codec configurations between the interfaces without applying a transcoding function.  An IM-MGW receiving a CMR from an Mb interface shall initiate the IuFP rate control procedure on the corresponding Nb interface.  An IM-MGW receiving a rate control request on an Nb interface shall adjust the CMR field of outgoing speech frames on the corresponding Mb interface.

8.1.1.4
Frame quality indication

The Nb interface signals frame quality with the Frame Quality Classification (FQC) field of each speech frame PDU.  See [49] and [26] for details.  The FQC may have possible values: 0=frame_good; 1=frame_bad; 2=frame_bad_due_to_radio; and 3=spare.  The Mb interface signals frame quality with the Q bit (frame quality indicator) field of each speech frame, as defined in [23].  The Q bit may have values: 1=speech_good; and 0=speech_bad or sid_bad.  

Interworking of the frame quality indication at an IM-MGW between an Mb interface and a corresponding Nb interface only applies when the IM-MGW bridges compatible codec configurations between the interfaces without applying a transcoding function.  The operation is analogous to the Iu to TC interworking described in [49] Sections 6.3.1.1 and 6.3.2.1.

A frame received on an Mb interface that is marked with Q=speech_good shall be marked with FQC=frame_good when it is transferred to the Nb interface.  A frame received on an Mb interface that is marked with Q=speech_bad or sid_bad shall be marked with FQC=frame_bad when the frame is transferred to the Nb interface.

A frame received on an Nb interface that is marked with FQC=frame_good shall be marked with Q=speech_good when it is transferred to the Mb interface.  A frame received on an Nb interface that is marked with FQC=frame_bad shall be marked with Q=speech_bad or sid_bad and the frame type (FT) changed to NO_DATA when the frame is transferred to the Mb interface.  A frame received on an Nb interface that is marked with FQC=frame_bad_due_to_radio shall be marked with Q=speech_bad or sid_bad when the frame is transferred to the Mb interface, without changing its FT.

8.1.1.5
Framing

Even when the IM-MGW bridges compatible codec configurations between the Nb and Mb interfaces, the IM-MGW must always perform translation between the frame formats defined for the two interfaces, since all codec configurations have different framing procedures for the two interfaces.  The framing details for Nb are defined in [26], [49] and [26], although they do not describe the framing for ITU-T codecs other than G.711.  The framing details for Mb are defined in [23], [50], [51] and [52].

8.1.1.6
Transcoding

Transcoding at the IM-MGW is avoided when the IM-MGW bridges compatible codec configurations between the Nb and Mb interfaces.  Otherwise transcoding is necessary, which eliminates the need to interwork other user plane procedures between the interfaces.

8.1.1.7
Discontinuous transmission

When the IM-MGW bridges compatible codec configurations between the Nb and Mb interfaces, the DTX procedures are normally interworked transparently by translating between the framing formats on the interfaces.  All the ITU-T and AMR family codecs have configurations that are compatible between the Mb and Nb interfaces.  Though the codecs for GSM EFR, TDMA EFR, and PDC EFR have Mb counterparts with configurations whose speech frames are compatible, they have no Mb counterparts supporting their DTX procedures and SID frame formats.  In these cases, DTX procedure interworking is possible to gain most of the benefits of of cases where fully transparent DTX is available.

8.2
Interworking between IM CN subsystem and TDM-based CS network

It shall be possible for the IM CN subsystem to interwork with the TDM based CS networks (e.g. PSTN, ISDN or CS domain of a PLMN). Figure 32 describes the user plane protocol stack to provide the particular interworking.
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Figure 32: IM CN subsystem to TDM-based CS network user plane protocol stack 

8.3
Transcoding requirements

The IM CN subsystem supports the AMR codec as the native codec for basic voice services. For IM CN subsystem terminations, the IM MGW shall support the transport of AMR over RTP according to RFC 3267 [23]. The MGCF shall support the options of RFC 3267 listed within clause 5.1.1 of 3GPP TS 26.236 [32].

It shall be possible for the IM CN subsystem to interwork with the CS networks (e.g. PSTN, ISDN or a CS domain of a PLMN) by supporting AMR to G.711 transcoding (see ITU-T Recommendation G.711 [1]) in the IM-MGW. The IM-MGW may also perform transcoding between AMR and other codec types supported by CS networks.
8.4
Diffserv code point requirements

The IM-MGW shall perform DiffServ Code Point (DSCP) markings (see RFC 2474 [21]) on the IP packets sent towards the IM CN subsystem entity like UE or MRFP across the Mb interface to allow DiffServ compliant routers and GGSNs to schedule the traffic accordingly.

The IETF Differentiated Services architecture ( see RFC 2475 [22]) shall be used to provide QoS for the external bearer service.

The DSCP shall be operator configurable.

**************END OF CHANGES*************************************
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