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5.7
Codec Negotiation 

Editor's Note:
Changes to this Clause need to be agreed within CT4.

The support of Q.1912.5 has associated with it support for the 'Offer/Answer' model as specified in IETF RFC 3264 [27]. The Offer/Answer model is capable of exchanging SDP for the purposes of session establishment and can be used to support the codec negotiation that is required to support the OoBTC functionality.  Codecs identified in IETF RFC 3267 [18], IETF RFC 3551 [28] and IETF RFC 3555 [29] may be supported for OoBTC.  As a minimum, the mandatory codecs required to be supported are listed in 3GPP TS 23.153 [17].  

If the answer includes multiple codecs from the initial offer, then all of these codecs are available for immediate use unless the offerer sends a second offer to limit the list of active codecs.  It is beneficial for both endpoints in a 3GPP SIP-I network to be aware of the Available Codecs List, which can only be signalled using existing IETF procedures by including multiple codecs in the answer.  To avoid a second offer/answer exchange, a 3GPP-specific SDP extension can be used to allow the inclusion of the Available Codecs List within the SDP answer in such a way that the codecs in the Available Codecs List are clearly identified as unavailable for use without an additional offer/answer exchange.

IETF RFC 3264 [27] states that the answerer may list the codecs in their desired order of preference, but it is recommended that unless there is a specific reason, the answerer lists the codecs in the same relative order they were present in the offer.  However, the support of the codec negotiation process used for TrFO provides sufficient justification for the reordering of the codec information in the offer/answer mechanism.

For the codec negotiation over a SIP-I based Nc interface, two models are considered:-

1.
An initial offer includes the codecs supported by the offerer in a descending order of preference, with the answer including the codecs from that list that are also supported by the answerer in the same order. Then a second offer may be made identifying a single selected codec for the call/session that is being established.  This scenario is problematic if the answerer includes codecs in the answer that the answerer cannot support simultaneously, since the SDP offer/answer procedures do not mandate that the offerer initiate a second offer/answer exchange.  See Figure 5.7.1.




Figure 5.7.1: Codec Negotiation and Call Establishment with two Offer/Answer Method

2.
An offer includes the codecs supported by the offerer in a descending order of preference, with the answer including the codecs from that list that are also supported by the answerer in a descending order of preference as determined by the answerer with the selected codec moved to the top of the list.  In order to identify this codec negotiation as being in accordance to 3GPP specifications a 3G SDP extension is included in the SDP in both the Offer and the Answer.  See Figure 5.7.2 shows and example of this proposal.
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Figure 5.7.2: Codec Negotiation and Call Establishment with single Offer/Answer Method
Therefore, in Option 2 the codec negotiation mechanism on the Nc interface shall use the offer/answer mechanism with the following clarifications:-

-
A new 3GPP SDP extension will be defined that indicates that the offerer supports the 3GPP codec negotiation as described in this clause. 

-
A new 3GPP SDP extension will be defined that indicates that the answerer supports the 3GPP codec negotiation as described in this clause.  The answer will contain a selected codec and additional "available codecs".  The "available codecs" are clearly understood to be unavailable for use by either endpoint during the session without another offer/answer exchange

-
If the offer includes the 3GPP SDP extension, then if the answerer supports the 3GPP codec negotiation as well the answer shall reply with the new 3GPP SDP extension as described above.

-
The Selected Codec shall include all parameters and configuration information such as mode set in an exact and unambiguous way. 
-
The Codec entry for AMR Codec Types may have several additional parameters. These parameters may specify support of alternative AMR configurations in the Supported Codec List and in the Available Codec List, but these parameters shall specify exactly one AMR Configuration for the Selected Codec.

-
The Available Codec List shall be ordered and structured in the same way as the Supported Codec List, but in priority of the Answerer.
NOTE: 
This Available Codec List permits the Offerer to select an optimal new local access codec during a handover to another (radio) access type that may support other codecs than were originally offered to the Answerer. The Offerer can thus optimise the codec selection at the time of handover rather than having to select a codec that is not optimum and then try to modify this after a subsequent codec negotiation with the Answerer. Codec modification toward the terminal and RAN should be minimized. 
-
The SDP answer shall include the codecs from the received list that are also supported by the answerer in a descending order of preference as determined by the answerer with the Selected Codec moved to the top of the list. The remainder of the received list of codecs shall contain the Available Codecs List.

-
The Answerer may also return additional codecs or configurations that it supports, but which were not in the initial Supported Codec List of the Offerer.
-
An additional SDP offer/answer (codec) negotiation may be required whenever there is a change in the bearer configuration due to, e.g., handover or feature invocation.
-
Mid-call codec negotiation shall use the SIP UPDATE method during an early dialog and may use either the SIP UPDATE method or the re-INVITE method during an established dialog, although IETF RFC 3311 recommends the use of the re-INVITE method in this case.

5.7.0
Sub-Proposals for Codec Negotiation Option 2
This clause further discusses the Codec Negotiation Option 2 with sub-proposals defining the handling of codec list formatting within the 3GPP Core Network and when interworking with external SIP-I networks.
5.7.0.1
Option 2 Sub-Proposal 1

One proposal under option 2 is to mandate the above procedures within 3GPP Nc interface, i.e. between 3GPP logical nodes (as given by the example Figure 5.7.2).

In this proposal the logical Interworking Function (IWF) shall perform the following procedures towards an external network:

-
If the Answerer includes a list of codecs and does not include the "OoBTCIndicator" from an external network and the Gateway Server is involved in the codec negotiation then it shall select the most suitable codec from the list and return this as the first codec in the list to the preceding node along with the "OoBTCIndicator". The Gateway node shall in addition send a second Offer to the external network with the single selected codec. See Figure 5.7.3.
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Figure 5.7.3: Codec Negotiation to external Non-3G SIP-I network

· If the offer does not include an indication of support for the "OoBTCIndicator" from an external network and the Gateway Server is involved in the codec negotiation it shall remove any unsupported codecs from the list and forward to the succeeding node including the "OoBTCIndicator". On receipt of the Answer from the succeeding node the Gateway Server shall return only the selected codec to the external non-3G network.  See Figure 5.7.4.
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Figure 5.7.4: Terminating Codec Negotiation from Non-3G external SIP-I Network

-
If the offer includes an indication of support for the "OoBTCIndicator", the SDP answer shall include the codecs from the received list that are also supported by the answerer in a descending order of preference as determined by the answerer with the Selected Codec moved to the top of the list and shall include the "OoBTCIndicator" in the Answer.  The remainder of the received list of codecs shall contain the Available Codecs List.

-
The Selected Codec shall include all parameters and configuration information such as mode set in an exact and unambiguous way. 

-
The Available Codecs List may contain alternative configurations of the Selected Codec. 

-
The Answerer may also return additional codecs or configurations that it supports, but which were not in the initial Supported Codec List of the Offerer. 

-
The Available Codec List shall be ordered and structured in the same way as the Supported Codec List, but in priority of the Answerer.
NOTE:
This Available Codec List permits the Offerer to select an optimal new local access codec during a handover to another (radio) access type that may support other codecs than were originally offered to the Answerer. The Offerer can thus optimise the codec selection at the time of handover rather than having to select a codec that is not optimum and then try to modify this after a subsequent codec negotiation with the Answerer.  Codec modification toward the terminal and RAN should be minimized.
5.7.0.2
Option 2 Sub-Proposal 2
In a second proposal within option 2 the support of the 3GPP codec negotiation procedures at the answering node are optional and thus the following procedures apply to 3GPP logical nodes MSC/VLR:-

-
If the Answerer receives an Offer without the 3G indicator then it shall assume a non-3G network and shall then include only those speech codecs in the answer that it can support simultaneously. The 3G network shall not send back in the Answer multiple codecs as it cannot ensure that the Non-3G network will return a subsequent Offer to limit the codecs to a single selected codec.

-
If the Offerer receives the Answer without the 3G indicator then it shall assume a non-3G network. If the offerer selects not to support the combination of codecs in an SDP Answer, the offerer shall immediately send a subsequent Offer that contains an abbreviated list of codecs from the previous SDP.

-
If the answer contains a list of codecs that cannot be supported simultaneously by the offerer, the offerer shall initiate a second offer/answer negotiation to limit the list to those that are supported.

5.7.0.2.1
Option 2 Sub-Proposal 2
Example Offer/Answer Scenarios

The following figures provide several example sequence diagrams to illustrate possible offer/answer exchanges that can occur within a 3GPP network or between a 3GPP network and an external SIP-I network. These examples show various combinations of where the offerer or answerer either support or do not support the 3GPP SDP extension indicator. Additional examples are also included to show scenarios where a transit node is included in the path, either with or without a media gateway, as well as scenarios where the transit exchange does not support the 3GPP SDP extension indicator and so provides optional transcoding. In these flows, the external SIP-I network represents a SIP-I network that does not support this extension. Should the external network support the extension, then the examples representing MSCs that support the extension would apply (with the MSC replaced by the external node).

Figure 5.7.5 shows a typical offer/answer exchange within a 3GPP network. If the offering exchange supports the 3GPP SDP extension it indicates so by including the new 3GPP SDP extension indicator in the initial offer. If the answering exchange supports the 3GPP SDP extension, it will provide in the SDP answer the selected codec and any additional available codec(s) as well as the new 3GPP SDP extension indicator. If the answerer does not support the 3GPP SDP extension, the answer will contain a list of codec(s).

Upon receiving the SDP answer, a non-3GPP answer format is received and the offerer is not able to simultaneously support all the codecs provided in the SDP answer, a new offer will be made to reduce the codec list to only those codecs that can be supported simultaneously. While the figure shows this new offer exchange using the UPDATE method, it can also be performed using the PRACK method. At this point, there is little value in including the 3GPP SDP extension indicator in the subsequent offer as the answerer has already demonstrated that it is not recognised.

Editor's Note: The term "Codec Info" in the SDP answer is used to represent the returned codec list. The exact format of this list, when the new 3GPP SDP extension is used, is for FFS.



[image: image7.emf]MSC A

MSC -MSC

INVITE[CodecList, (3G Indc)]

180 Ringing[CodecInfo,(3G Indc)]

UPDATE[ReducedCodecList]

200 OK (UPDATE) [CodecInfo]

Additional optional offer/

answer exchange may 

occur to reduce codecs 

in answer to those that 

can be simultaneously 

supported.  This O/A 

exchange may occur 

using UPDATE of 

PRACK.

If exchange supports 3GIndc 

extension it is included in 

answer.

PRACK (180)

200 OK (PRACK)

MSC B

Offered list contains 

supported codecs.  If 

exchange supports 

3GIndc extension, it is 

included in the offer.

Figure 5.7.5 MSC to MSC Offer/Answer

Figure 5.7.6 shows a scenario similar to Figure 5.7.5 except that the answerer is in an external SIP-I network. In this case, this external node does not support the 3GPP SDP extension so the SDP answer is formatted following standard IETF rules and the 3GPP SDP indicator is not returned. If the offerer is not able to simultaneously support all the codecs provided in the answer, a new offer will be made to reduce the codec list to only those codecs that can be supported simultaneously.
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Figure 5.7.6 MSC to External SIP-I Network Offer/Answer

In the case where there is a transit exchange between two MSCs and all involved nodes support the 3GPP extension, the offers and answers are passed end to end. The only modification necessary would be to accommodate the possible presence of a MGW at the transit exchange in which case the IP address and port in the SDP will be modified. This scenario is not shown. In the transit cases where either the originating node or terminating node do not support the 3GPP SDP extension indicator, then the figures where the non-supporting node is shown as an external node would apply.

Figure 5.7.7 shows an offer/answer exchange within a 3GPP network that goes through a transit exchange supporting a MGW and the transit node does not recognize the 3GPP SDP extension indicator. The offered codec list is passed through the transit exchange with the transit exchange removing any unsupported codecs. The SDP is also updated to reflect the local MGW IP address and port. But since the 3GPP SDP indicator is not recognized, it is not passed on in the outgoing offer.

When the terminating MSC receives the offer, it will behave as shown in the Figure 5.7.12 since the 3GPP SDP extension indicator is not present.

When the transit exchange receives the answer it will transit the codecs from the answer, removing any unsupported codecs from the list. The SDP is also updated to reflect the local MGW IP address and port.

When the offerer, in this case the originating MSC, receives the answer it will behave as shown in Figure 5.7.6. Any subsequent offer/answer exchange will be handled by the transit node in the same manner as the initial offer/answer exchange.
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Figure 5.7.7 MSC to Transit Exchange with a MGW to MSC Offer/Answer

Figure 5.7.8 shows a scenario similar to Figure 5.7.7 except that the transit exchange does not support a MGW. Since no MGW is included for this call by the transit exchange, both the offer and answer SDPs are passed unchanged.
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Figure 5.7.8 MSC to Transit Exchange without a MGW to MSC Offer/Answer

Figure 5.7.9 shows a scenario passing through a transit exchange into an external SIP-I network. This scenario combines aspects of both Figures 5.7.6 and Figure 5.7.7. This scenario would apply when the wireless network’s objective is to reduce transcoding for the call. This also leaves open the possibility to avoid the use of a MGW at the transit exchange as shown in Figure 5.7.10.

The transit exchange should not insert the 3GPP SDP extension indicator into the SDP answer. Doing so would require the reformatting of the SDP and the determination of the selected and available codecs. There are several concerns in attempting to reformat the SDP.

-
As part of this determination, the transit exchange would have to associate the appropriate auxiliary codec(s) in the answer with the selected codec. But there is no way for the transit node to correctly know the auxiliary codecs that the answering node is able to associated the "selected" codec.

-
When the answer follows the IETF rules (i.e., it does not include the 3GPP SDP extension indicator), it is unclear if the list of codecs reflects all possible supported codecs or only a subset. Attempting to convert such an answer into the 3GPP format with selected and available codecs may not accurately reflect the true capabilities of the far node. This means that decisions made later based on this information will be using incomplete information.

-
If the transit exchange were to determine the single selected codec from the answer, it would need to reflect this action back to the answerer by performing a subsequent offer/answer exchange. This interworking complexity could be avoided by simply forwarding the codecs in the received answer to the offer without the insertion of the 3GPP SDP extension indicator.
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Figure 5.7.9 MSC to transit Exchange with a MGW to an External SIP Network Offer/Answer

Figure 5.7.10 shows a scenario passing through a transit exchange into an external SIP-I network. This scenario combines aspects of both Figures 5.7.6 and Figure 5.7.8.
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Figure 5.7.10 MSC to Transit Exchange without a MGW to an External Network Offer/Answer

Figure 5.7.11 shows a scenario passing through a transit exchange into an external SIP-I network. This scenario is similar to Figure 5.7.9 except that transcoding occurs at the transit node due to local policy. Such functionality may only occur when the transit node includes a MGW for the call. Since transcoding is occurring, the SDP answer from the external network is modified to force the selected codec. The transit node is also free to create the available codec list based on local availability.  When this occurs, the resulting answer would appear as the answer provided in Figure 5.7.5. In this case, even though the 3GPP SDP indicator was not provided by the external SIP-I network, it can be added by the transit node to indicate that the answer is now formatted based on the 3GPP rules. (Reformatting of the answer by a transit node as is discussed when transcoding is provided could also be done when transcoding is not being done as an implementation option.)

NOTE:
Any codecs in the available codec list returned by the transit node are only available on the path between the MSC and the transit nodes. Any subsequent codec modifications may occur independently on the two interfaces. In the event that local policy determines that transcoding at the transit exchange is needed, it is unlikely that TrFO will be realized should the external network transit the call to a remote wireless network.
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Figure 5.7.11 MSC to Transit Exchange with a MGW to External SIP-I Network Offer/Answer with Transcoding at Transit Exchange

Figure 5.7.12 shows a scenario where an external SIP-I network is initiating the offer/answer exchange. Since the offer will not contain the 3GPP SDP extension indicator, the answer from the MSC will follow the standard IETF rules.
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Figure 5.7.12 External SIP-I Network to MSC Offer/Answer
Figure 5.7.13 shows a scenario where an external SIP-I network is initiating the offer/answer exchange to a transit exchange in the 3GPP network. In this case, the transit exchange includes a MGW for the call. The transit exchange should forward the list of offered codecs, removing any unsupported codecs. The SDP is updated to reflect the transit exchange MGW IP address and port. There is little value for the transit exchange to include the 3GPP SDP extension indicator since the transit exchange has little need for the available codec list  and the external SIP-I networks has not indicated that it supports the 3GPP extensions that could be included in the response. But this should be allowed as an implementation option.

If the 3GPP SDP extension indicator were to be included, then the answering exchange would format the SDP answer with both the selected and available codec lists. As the transit exchange has no need for the available codec list this would force the transit exchange to interwork between the 3GPP and IETF formats resulting in only the selected codec and associated auxiliary codecs being passed on. Since the 3G-MSC must support offer/answer exchanges following the IETF rules, not including the 3GPP SDP extension indicator simply allows the IETF rules to be used and reduces interworking complexity at the transit exchange.

Since the offer will not contain the 3GPP SDP extension indicator, the answer from the MSC will follow the standard IETF rules. 
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Figure 5.7.13 External SIP-I Network to Transit Exchange with a MGW to MSC Offer/Answer
Figure 5.7.14 shows a scenario where an external SIP-I network is initiating the offer/answer exchange to a transit exchange in the 3GPP network. In this case, the transit exchange does not include a MGW for the call. The transit exchange should forward the SDP offered unchanged. The transit exchange does not include the 3GPP SDP extension indicator. Since the offer will not contain the 3GPP SDP extension indicator, the answer from the MSC will follow the standard IETF rules. 
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Figure 5.7.14 External SIP-I Network to Transit Exchange without a MGW to MSC Offer/Answer

Figure 5.7.15 shows a scenario passing through a transit exchange into the 3GPP network. This scenario is similar to Figure 5.7.11 in that transcoding occurs at the transit node due to local policy. Such functionality may only occur when the transit node includes a MGW for the call. Since transcoding is being allowed at the transit exchange, the SDP offer from the external network may be modified to include additional codecs to allow the transcoding to occur. Depending on the codec selection at the MSC, the transit exchange will either continue with that selected codec or replace the selected codec with an alternative codec from the original offer when returning the SDP answer to the external SIP-I network.

Any subsequent codec modifications may occur independently on the two interfaces. In the event that local policy determines that transcoding at the transit exchange is needed, it is unlikely that TrFO will be realized should the external network transit the call to a remote wireless network.



[image: image27.emf]Ext 

Node

Transit w/ 

MGW

MSC

Ext Ntwk – Transit – MSC 

Transcoding occurring at 

Transit

INVITE[CodecList]

180Ringing [CodecInfo, (3GIndc)]

UPDATE[ReducedCodecList]

Additional optional 

offer/answer 

exchange may 

occur to reduce 

codecs in answer to 

those that can be 

simultaneously 

supported.  This O/

A exchange may 

occur using 

UPDATE of PRACK.

INVITE[CodecList, (3GIndc)]

Offered list contains 

supported codecs.  If 

exchange supports 

3GIndc extension it is 

included in the offer. 

180Ringing [CodecInfo*]

PRACK (180)

PRACK (180)

200 OK (PRACK)

200 OK (PRACK)

UPDATE[ReducedCodecList, 

(3GIndc)]

200 OK (UPDATE) [CodecInfo, 

(3GIndc)]

200 OK (UPDATE) [CodecInfo]

* -Transit passes offered and answered 

codecs through filtering out unsupported 

codecs.  The SDP isupdated to reflect the 

transit MGW.  The SDP answer is 

modified, if necessary, to force 

transcoding to a compressed codec.

3GIndc extension 

not included in 

answer.

Operator option to introduce 

transcoding supported

Figure 5.7.15 External SIP-I Network to Transit Exchange with a MGW to MSC Offer/Answer with Transcoding at Transit Exchange
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MSC - Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


MSC


180 Ringing [Codec Info*, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


* - 3Gindc passed through, offered and answered codecs passed through filtering out unsupported codecs. SDP updated to reflect Transit MGW


Forcing transcoding at transit node unlike within 3G network. Scenario not shown.


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk
Transcoding occuring at Transit


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec List*, (3GIndic) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW. SDP answer modified, if necessary, to force transcoding to compressed codec.


Operator option to introduce transcoding supported



Subsequent offer/answer exchanges may occur independently on either side of Transit exchange.
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MSC


Ext Node


INVITE [Codec List, (3GIndc) ]


MSC – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, 3GIndc]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


MSC


G-MSC w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec List*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


Ext Node


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info,]


Transit passes offered and answered codecs through unchanged, except he 3GIndc is dropped. Since no Transit MGW, MGW information unchanged


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC - Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


MSC


180 Ringing [Codec Info*, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


* - 3Gindc passed through, offered and answered codecs passed through filtering out unsupported codecs. SDP updated to reflect Transit MGW


Forcing transcoding at transit node unlike within 3G network. Scenario not shown.


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk
Transcoding occuring at Transit


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec List*, (3GIndic) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW. SDP answer modified, if necessary, to force transcoding to compressed codec.


Operator option to introduce transcoding supported



Subsequent offer/answer exchanges may occur independently on either side of Transit exchange.
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MSC


Ext Node


INVITE [Codec List, (3GIndc) ]


MSC – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, 3GIndc]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


MSC


G-MSC w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec List*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


Ext Node


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding



MSC


G-MSC w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC - Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


MSC


180 Ringing [Codec Info*, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


* - 3Gindc passed through, offered and answered codecs passed through filtering out unsupported codecs. SDP updated to reflect Transit MGW


Forcing transcoding at transit node unlike within 3G network. Scenario not shown.


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk
Transcoding occuring at Transit


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec Info*, (3GIndic) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW. SDP answer modified, if necessary, to force transcoding to compressed codec.


Operator option to introduce transcoding supported
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MSC


Ext Node


INVITE [Codec List, (3GIndc) ]


MSC – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, 3GIndc]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec Info*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


Ext Node


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding



MSC


G-MSC w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC - Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


MSC


180 Ringing [Codec Info*, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


* - 3Gindc passed through, offered and answered codecs passed through filtering out unsupported codecs. SDP updated to reflect Transit MGW


Forcing transcoding at transit node unlike within 3G network. Scenario not shown.


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk
Transcoding occuring at Transit


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec List*, (3GIndic) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW. SDP answer modified, if necessary, to force transcoding to compressed codec.


Operator option to introduce transcoding supported



Subsequent offer/answer exchanges may occur independently on either side of Transit exchange.
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MSC


Ext Node


INVITE [Codec List, (3GIndc) ]


MSC – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, 3GIndc]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


MSC


G-MSC w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec List*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


Ext Node


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding



MSC


G-MSC w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC - Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


MSC


180 Ringing [Codec Info*, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


* - 3Gindc passed through, offered and answered codecs passed through filtering out unsupported codecs. SDP updated to reflect Transit MGW


Forcing transcoding at transit node unlike within 3G network. Scenario not shown.


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk
Transcoding occuring at Transit


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec List*, (3GIndic) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW. SDP answer modified, if necessary, to force transcoding to compressed codec.


Operator option to introduce transcoding supported



Subsequent offer/answer exchanges may occur independently on either side of Transit exchange.
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MSC


Ext Node


INVITE [Codec List, (3GIndc) ]


MSC – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, 3GIndc]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


MSC


G-MSC w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec List*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


Ext Node


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding



MSC


G-MSC w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC - Transit – MSC


180 Ringing [Codec Info ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List* ]


MSC


180 Ringing [Codec Info* ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info ]


* - 3Gindc not recognized, offered and answered codecs passed through filtering out unsupported codecs. SDP updated to reflect Transit MGW


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk
Transcoding occuring at Transit


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec List*, (3GIndic) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW. SDP answer modified, if necessary, to force transcoding to compressed codec.


Operator option to introduce transcoding supported



Subsequent offer/answer exchanges may occur independently on either side of Transit exchange.
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MSC


Ext Node


INVITE [Codec List, (3GIndc) ]


MSC – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, 3GIndc]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec Info*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


Ext Node


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC - Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


MSC


180 Ringing [Codec Info*, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


* - 3Gindc passed through, offered and answered codecs passed through filtering out unsupported codecs. SDP updated to reflect Transit MGW


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk
Transcoding occuring at Transit


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec Info*, (3GIndic) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW. SDP answer modified, if necessary, to force transcoding to compressed codec.


Operator option to introduce transcoding supported



Subsequent offer/answer exchanges may occur independently on either side of Transit exchange.


Ext Node


MSC


INVITE [Codec List]


Ext Ntwk - MSC


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. 


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


Ext Ntwk


Transit w/ MGW


INVITE [Codec List]


Ext Ntwk – Transit – MSC


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. 


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List* ]


MSC


180 Ringing [Codec Info*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



Ext Node


Transit w/o MGW


INVITE [Codec List]


Ext NTwk  – Transit  – MSC


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. 


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List]


MSC


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding
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MSC


Ext Node


INVITE [Codec List, (3GIndc) ]


MSC – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, 3GIndc]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec Info*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


Ext Node


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC - Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


MSC


180 Ringing [Codec Info*, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


* - 3Gindc passed through, offered and answered codecs passed through filtering out unsupported codecs. SDP updated to reflect Transit MGW


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk
Transcoding occuring at Transit


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec Info*, (3GIndic) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW. SDP answer modified, if necessary, to force transcoding to compressed codec.


Operator option to introduce transcoding supported



Subsequent offer/answer exchanges may occur independently on either side of Transit exchange.


Ext Node


MSC


INVITE [Codec List]


Ext Ntwk - MSC


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. 


3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


Ext Ntwk


Transit w/ MGW


INVITE [Codec List]


Ext Ntwk – Transit – MSC


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. 


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List* ]


MSC


180 Ringing [Codec Info*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. 


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List]


Ext Node


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding
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MSC


Ext Node


INVITE [Codec List, (3GIndc) ]


MSC – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, 3GIndc]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec Info*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


Ext Node


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC - Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


MSC


180 Ringing [Codec Info*, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


* - 3Gindc passed through, offered and answered codecs passed through filtering out unsupported codecs. SDP updated to reflect Transit MGW


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk
Transcoding occuring at Transit


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec Info*, (3GIndic) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW. SDP answer modified, if necessary, to force transcoding to compressed codec.


Operator option to introduce transcoding supported



Subsequent offer/answer exchanges may occur independently on either side of Transit exchange.


Ext Node


MSC


INVITE [Codec List]


Ext Ntwk - MSC


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. 


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


Ext Ntwk


Transit w/ MGW


INVITE [Codec List]


Ext Ntwk – Transit – MSC


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. 


3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List* ]


MSC


180 Ringing [Codec Info*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


Offered list contains supported codecs. 


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List]


Ext Node


180 Ringing [Codec Info]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List]


200 OK (UPDATE) [Codec Info]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding
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MSC


Ext Node


INVITE [Codec List, (3GIndc) ]


MSC – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, 3GIndc]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


MSC


G-MSC w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


Ext Node


180 Ringing [Codec List*]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW


No operator option to introduce transcoding



MSC


Transit w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit  – Ext Ntwk


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Answered list contains selected codec(s) and zero or more available codec(s). 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


Ext Node


180 Ringing [Codec List]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec List]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


No operator option to introduce transcoding



MSC


G-MSC w/o MGW


INVITE [Codec List, (3GIndc) ]


MSC – Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List, (3GIndc) ]


MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Transit passes offered and answered codecs through unchanged. Since no Transit MGW, MGW information unchanged


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


MSC


Transit w/ MGW


INVITE [Codec List, (3GIndc) ]


MSC - Transit – MSC


180 Ringing [Codec Info, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


MSC


180 Ringing [Codec Info*, (3GIndc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info, (3GIndc) ]


Answered list contains selected codec(s) and zero or more available codec(s). If exchange supports 3GIndc extension it is included in answer


* - 3Gindc passed through, offered and answered codecs passed through filtering out unsupported codecs. SDP updated to reflect Transit MGW


Forcing transcoding at transit node unlike within 3G network. Scenario not shown.


Ext Node


Transit w/ MGW


INVITE [Codec List ]


Ext Node – Transit – MSC
Transcoding occuring at Transit


180 Ringing [Codec Info, (3Gindc) ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List ]


200 OK (UPDATE) [Codec Info, (3Gindc) ]


Offered list contains supported codecs. If exchange supports 3GIndc extension, it is included in offer.


 3GIndc extension not included in answer


Additional optional offer/answer exchange may occur to reduce codecs in answer to those that may be simultaneously supported
This O/A exchange may occur using UPDATE or PRACK.


INVITE [Codec List*, (3GIndc) ]


MSC


180 Ringing [Codec Info* ]


PRACK (180)


200 OK (PRACK)


UPDATE [Reduced Codec List, (3GIndc) ]


200 OK (UPDATE) [Codec Info]


* - Transit passes offered and answered codecs through, filtering out unsupported codecs. SDP updated to reflect Transit MGW. SDP answer modified, if necessary, to force transcoding to compressed codec.


Operator option to introduce transcoding supported
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