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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document defines optional Optimal Media Routeing (OMR) procedures that can be applied by entities in the IP Multimedia Subsystem (IMS) that control media resources and are capable of manipulating the Session Description Protocol (SDP) as defined by IETF RFC 4566 [6].

The OMR procedures in the present specification relate to the handling of OMR-specific SDP attributes that are documented in TS 24.229 [4]. The OMR procedures use SDP offer-answer related procedures in IETF RFC 3264 [5] and in 3GPP TS 24.229 [4] in a backward-compatible manner.
The 3GPP network architecture, including the configuration and network entities of the IMS, is defined in 3GPP TS 23.002 [2]. The stage 2 of the IMS is defined 3GPP TS 23.228 [3]. Annex Q of 3GPP TS 23.228 [3] documents the architecture and call flows for OMR. 
The OMR procedures in this document are applicable to the following IMS entities that perform as IMS-ALG or UA according to 3GPP TS 24.229 [4] and that control media resources:
-
an IBCF acting as an IMS-ALG;

-
a P-CSCF acting as IMS-ALG;

-
an AS acting as B2BUA and adapting IMS-ALG procedures to control an MRF;

-
an AS acting as B2BUA and adapting UA procedures to control an MRF; and

 -
an MGCF acting as UA.

NOTE 1:
An AS acting as B2BUA to perform application functions such as conferencing or announcements will normally perform separate originating and terminating UA procedures, treating the media resource as an endpoint. An AS acting as B2BUA to offer transcoding options will typically follow IMS-ALG procedures.
NOTE 2:
The controlled media resource can be a TrGW, IMS-AGW, MRF, or a media function of the entity performing OMR.
The OMR procedures are not applicable for an UE.

2
References

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

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

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

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

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.002: "Network architecture".

[3]
3GPP TS 23.228: "IP multimedia subsystem; Stage 2".
[4]
3GPP TS 24.229: "IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3"

[5]
IETF RFC 3264 (June 2002): "An Offer/Answer Model with Session Description Protocol (SDP)".

[6]
IETF RFC 4566 (June 2006): "SDP: Session Description Protocol".

[7]
IETF RFC 2617 (June 1999): "HTTP Authentication: Basic and Digest Access Authentication".
[8]
IETF RFC 3605 (October 2003): "Real Time Control Protocol (RTCP) attribute in Session Description Protocol (SDP)".
[9]
3GPP TS 29.238: "Interconnection Border Control Functions (IBCF) – Transition Gateway (TrGW) interface, Ix Interface; Stage 3".

[10]
3GPP TS 29.334: "IMS Application Level Gateway (IMS-ALG) – IMS Access Gateway (IMS-AGW); Iq Interface; Stage 3".

[11]
IETF RFC 4240 (December 2005): "Basic Network Media Services with SIP".

[12]
IETF draft-ietf-mediactrl-sip-control-framework-06 (October 2008): "Media Control Channel Framework".
Editor's note: The above document cannot be formally referenced until it is published as an RFC.
[13]
IETF draft-ietf-mediactrl-mixer-control-package-02 (November 2008): "A Mixer Control Package for the media Control Channel Framework".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[14]
3GPP TS 29.332: "Media Gateway Control Function (MGCF) – IM Media Gateway Mn Interface".

[15]
3GPP TS 23.334: "IP Multimedia Subsystem (IMS) Application Level Gateway (IMS-ALG) – IMS Access Gateway (IMS-AGW) interface: Procedures descriptions".

[16]
3GPP TS 29.162: "Interworking between the IM CN subsystem and IP networks".

[17]
3GPP TS 29.163: "Interworking between the IP Multimedia (IM) Core Network (CN) subsystem and Circuit Switched (CS) networks".

[18]
IETF RFC 5552 (May 2009): "SIP Interface to VoiceXML Media Services".

[19]
IETF RFC 4117 (June 2005 ): "Transcoding Services Invocation in the Session Initiation Protocol (SIP) Using Third Party Call Control (3pcc)".

[20]
IETF draft-ietf-mmusic-sdp-capability-negotiation-13 (March 24, 2010): "SDP Capability Negotiation".

Editor's note: The above document cannot be formally referenced until it is published as an RFC.

[21]
IETF RFC 2234 (November 1997): "Augmented BNF for Syntax Specification: ABNF".

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1], and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Media resource:
An IMS Network entity that provides resources to process media streams and is controlled by an entity applying OMR procedures. A TrGW, BGW, MRF, or a function internal to the entity performing OMR can be a media resource.
Incoming termination:
The termination at a MR in the direction from where an incoming SDP offer is being received at the IMS-ALG that is controlling the MR.

Outgoing termination:
The termination at a MR in the direction towards where an outgoing SDP offer is being sent at the IMS-ALG that is controlling the MR.

3.2
Symbols

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

Symbol format (EW)

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1], in 3GPP TS 23.228 [3] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1] or in 3GPP TS 23.228 [3].

B2BUA
Back-to-Back User Agent

MR
Media Resource

OMR
Optimal Media Routeing
4
General

The procedures in clause 5, clause 6 and clause 7 shall apply separately to each media line with non-zero port value in each SDP message, and shall apply separately to each SDP offer/answer transaction. In the presence of forking of a SIP INVITE request that includes an SDP offer, the OMR procedures for handling of the SDP offer apply once for all forked dialogs, and the OMR procedures for handling of the corresponding SDP answer apply independently to each dialog. Entities supporting OMR use the SDP extension attributes "visited-realm", "secondary-realm", and "current-cksum", as defined in Annex A.

Editor's Note: the above reference to Annex A will need to be replaced with the proper reference when Annex A of the present document is moved to 3GPP TS 24.229.

OMR builds on the ALG NAT traversal model and is not consistent with ICE.

OMR does not modify the SIP signalling route path and usually does not modify the flow of SIP messages except in some cases when transcoding options are offered.
Editor's Note: updates to SDP Profile tables in Annex A of 3GPP TS 24.229 to be provided.

Editor's Note: procedures to address usage of OMR across trust domains to be provided – this text may go into a new subclause to 4.4 of 3GPP TS 24.229.

5
Common SDP Procedures
5.1
General

The IMS-ALG or UA following the OMR procedures in clause 6 or clause 7, respectively, shall additionally follow the procedures in this subclause when manipulating SDP.
5.2
Encapsulation of previous SDP information 

5.2.1
Media level information

If an IMS-ALG forwards an SDP offer and for a given media line: 

-
adds or removes offered format(s), 

-
modifies the transport protocol, 

-
adds or removes other corresponding media level SDP attribute(s) than "visited-realm", "secondary-realm", "omr-codecs", "omr-m-att", "omr-s-att", "omr-m-bw", "omr-s-bw", or "current-cksum" attributes, 

-
modifies the value of other corresponding media level SDP attribute(s) than "visited-realm", "secondary-realm", "omr-codecs", "omr-m-att", "omr-s-att", "omr-m-bw", "omr-s-bw", or "current-cksum" attributes, 

-
adds or removes corresponding media level SDP bandwidth line(s), or 

-
modifies the value of corresponding media level SDP bandwidth line(s),

then the IMS-ALG shall apply the procedures below to encapsulate all media level information of the corresponding media line.

The IMS ALG shall encapsulate the received transport protocol and format list of the corresponding media line within an "omr-codecs" attribute and add this attribute as media level attribute for the corresponding media line.

The IMS ALG shall encapsulate each received attribute of the corresponding media line within an "omr-m-att" attribute and add this attribute as media level attribute for the corresponding media line.

The IMS ALG shall encapsulate each received bandwidth line of the corresponding media line within an "omr-m-bw" attribute and add this attribute as media level attribute for the corresponding media line.

If the IMS-ALG received any visited-realm instances in the SDP offer, the IMS-ALG shall supply the instance number one above the highest instance number in the received SDP offer as instance number within the "omr-codecs", the "omr-m-att" and "omr-m-bw" attribute(s). Otherwise the IMS-ALG shall supply the instance number 2.

5.2.2
Session level information

Editor's Note:
There are currently separate procedures for encapsulating media level and session level information. It may not be possible to reconstruct session level information after media split or merge if session level information is not captured at the same time as media level information.

Editor's Note: It remains to be investigated if there are any problems with encapsulating session level information at the media level.

If an IMS-ALG forwards an SDP offer and: 

-
adds or removes any session level SDP attribute(s), 

-
modifies the value of any session level SDP attribute(s), 

-
adds or removes session level SDP bandwidth line(s), or 

-
modifies the value of session level SDP bandwidth line(s),

then the IMS-ALG shall apply the procedures below to encapsulate all session level information.

The IMS ALG shall encapsulate each received session-level attribute within an "omr-s-att" attribute and add this attribute as media level attribute for every media line.

The IMS ALG shall encapsulate each received session-level bandwidth line within an "omr-s-bw" attribute and add this attribute as media level attribute for every media line.

If the IMS-ALG received any visited-realm instances in the SDP offer, the IMS-ALG shall supply the instance number one above the highest instance number in the received SDP offer as instance number within the "omr-s-att" and "omr-s-bw" attribute(s). Otherwise the IMS-ALG shall supply the instance number 2.

NOTE:
The instance number 1 is reserved for the incoming SDP offer.

5.3
Determination of codec related SDP information associated to a previous realm instance

When deciding to bypass some previous MR, an IMS-ALG needs to determine the SDP information which is applicable together with the visited-realm instance or secondary-realm instance that the IMS selects for the bypass (see subclause 6.1). The IMS-ALG will include that SDP information in a forwarded SDP offer or perform additional modifications on top of it, e.g., to offer transcoding at its own MR.

To determine the codec related SDP information associated to a previous realm instance for the media line, the IMS-ALG shall use the procedures below.

-
If any "omr-codecs", "omr-m-att", or "omr-m-bw" attributes with a higher instance number than the selected visited-realm instance or secondary-realm instance exist for a media line, the IMS-ALG shall consider the information within the set of attributes with the lowest instance number among those as follows:

-
the IMS-ALG shall replace the transport format and media formats in the media line with the transport format and media formats from the "omr-codecs" attribute with this instance number;

-
the IMS-ALG shall retain all the "visited-realm", "secondary-realm", "current-cksum", "omr-codecs", "omr-m-att", "omr-s-att", "omr-m-bw" and "omr-s-bw" attributes for the media line and replace all other SDP a-line(s) for the media line with the attributes extracted from the "omr-m-att" attribute(s) with this instance number; and

-
the IMS-ALG shall replace the SDP b-line(s) for the media line with the b-line(s) extracted from the "omr-m-bw" attributes with this instance number.

Otherwise, the IMS-ALG shall use the SDP a-lines, b-lines, transport format and list of media formats of the corresponding media line.

-
If any "omr-s-att" or "omr-s-bw" attributes with a higher instance number than the selected visited-realm instance or secondary-realm instance exist, the IMS-ALG shall consider the information within the set of attributes with the lowest instance number among those as follows:

-
If the same attributes are provided for each media line, the IMS ALG shall replace all session-level SDP a-lines and b-lines with the encapsulated attributes and bandwidth within the "omr-s-att" attributes and "omr-s-bw" attributes of one media line as session level attributes and bandwidth, and may apply attribute or bandwidth modifier specific logic to verify and possibly adjust the session-level information from "omr-s-att" and "omr-s-bw" attributes and media level information determined as described above; 

NOTE 1:
Verification helps in the possible event of splitting media lines by intermediate entities.

-
otherwise the IMS-ALG shall apply attribute or bandwidth modifier specific logic to derive appropriate session-level information from "omr-s-att" and "omr-s-bw" attributes and media level information determined as described above, or delete all those encapsulated attributes and all session-level SDP a-lines and b-lines.

NOTE 2:
In the possible event of merging of media lines by intermediate entities, there may be inconsistencies in the encapsulated session level a-lines and/or b-lines.

Otherwise, the IMS-ALG shall use the session-level SDP a-lines and b-lines.

For an SDP offer with several media lines, an IMS-ALG can apply the OMR algorithm separately for each media line and select different optimised paths. In such a case, the session-level attributes and bandwidth information determined by the above algorithm can differ for different optimised paths, depending on the selected visited-realm instance or secondary-realm instance for each media line. The IMS-ALG may than apply attribute or bandwidth modifier specific logic to determine the appropriate session-level information or discard conflicting information. An IMS-ALG may also apply a policy not to choose different optimised paths for different media to avoid such conflicts.

NOTE 3:
Upon receiving an SDP offer and validating the OMR attributes in the SDP offer, but before making any codec changes to the SDP offer, the IMS-ALG supporting OMR can delete any unsupported attributes from the SDP offer, e.g., attributes associated with capability negotiation. The IMS-ALG supporting OMR can also delete any ignored attributes, e.g., due to lack of support of a required extension to capability negotiation, as determined by the creq attribute defined in IETF draft-ietf-mmusic-sdp-capability-negotiaton [20].

5.4
Modifying codec related information

5.4.1
General

The IMS-ALG and UA procedures in clauses 6 and 7 use the term "codec" generically to refer to a media configuration for a media line in SDP that is specified either by one or more formats in the format list of the m-line, by one or more preferred configurations (pcfg) associated with the media line, or by a combination of both. A "codec list" refers to either the format list of the m-line, or a combination of all the preferred configurations and the format list for the media line. A "codec change" refers to any modification to the media configurations for the media line in the format list or the list of preferred configurations.

Editor's Note:
This text may be more appropriately placed with other definitions.

5.4.2
Modifying the format list

When forwarding an SDP offer, the IMS-ALG should not make changes to the attributes associated with a format remaining in the format list of the m-line that require the allocation of an MR to translate the media payload between the format described by the received SDP offer and the format described by the forwarded SDP offer. 

NOTE 1:
Examples include changing between AMR octet-aligned and bandwidth-efficient modes, and incompatible AMR mode-sets.

To add a codec to the format list of the m-line in the SDP offer to be forwarded, the IMS-ALG shall either:

-
add a media format to the format list on the media line that is different from any format in the "omr-codecs" attributes for the media line, along with any necessary media attributes, or

-
re-insert a format from an "omr-codecs" attribute for the media line that is not in the current format list, along with the corresponding attributes for the format with the same instance number in "omr-m-att" attributes.

NOTE 2:
This procedure avoids the potential need to retain a media resource to perform format mapping when performing proactive transcoding, if the bypass decision is based on the SDP answer.

5.4.3
Modifying preferred configurations

Editor's Note:
SDP capneg procedures recommend a second offer/answer exchange if a preferred configuration is selected. However, the OMR procedures perform a possibly redundant second offer/answer exchange when proactive transcoding is used.

Editor's Note:
The configuration number in the actual configuration in the SDP answer may not be sufficient to determine if a transcoder is required as SDP capneg allows several options in a potential configuration in the SDP offer.

Editor's Note:
The following text is for further study. The text is intended to constrain the ways in which an IMS-ALG modifies capneg attributes when offering transcoding options in forwarded SDP to ensure that the actual configuration in an SDP answer remains a correct SDP answer to previous versions of the SDP answer when bypassing an unnecessary MR allocated for proactive transcoding. The text is also intended to constrain SDP offer changes to achieve the same objectives identified by the two notes in subclause 5.4.2.
When forwarding an SDP offer, the IMS-ALG supporting SDP capability negotiation shall not change the capabilities or configuration numbers associated with any of the preferred configurations in the incoming SDP offer that it understands. If any changes are required to existing preferred configurations or to the priority ordering of the existing preferred configurations, the IMS-ALG shall create new preferred configurations using unused configuration numbers, including any additional capability attributes required.

NOTE 1:
It is recommended that an IMS-ALG not make any codec list changes to an SDP offer that includes any mandatory session capabilities unless it also deletes all attributes associated with capability negotiation as if capability negotiation were not supported.

To remove a preferred configuration (pcfg) from the SDP offer to be forwarded, the IMS-ALG shall delete the preferred configuration from the SDP offer. The IMS-ALG may also delete any unreferenced capability attributes associated with the deleted preferred configurations.

To re-insert a previously deleted preferred configuration for a media line into the SDP offer to be forwarded, the IMS-ALG shall reconstruct the preferred configuration from the encapsulated codec information for the media line.

To add a new preferred configuration to the media line of the SDP offer to be forwarded that is different from any pcfg attribute for the media line or in encapsulated codec information for the media line, the IMS-ALG shall:

-
Construct any capability attributes needed to describe the new configuration if they do not already exist;

-
Allocate a new configuration number for the new preferred configuration with value higher than any other preferred configuration or deleted preferred configuration for the media line; and

-
Construct the new pcfg attribute and add it to the media line.

NOTE 2:
The higher value of the configuration number assigned to the new preferred configuration reflects its lower priority as a configuration that may include transcoding.
5.5
Procedures specific to OMR attributes
5.5.1
General

This subclause describes additional procedures specific to the Optimal Media Routeing SDP attributes.

5.5.2
instance-number
When creating a new visited-realm instance for a media line in an SDP offer, the IMS-ALG shall assign an instance-number value for the instance that is "1" higher than the highest existing instance-number value for any visited-realm attribute for any media line in the received SDP offer, starting with the value "1" if there are no such attributes in the SDP offer. If IMS-ALG adds visited-realm instances for several media lines, it shall use the same instance-number. 

A UA creating a visited-realm instance for a media line in an SDP offer shall assign an instance-number value "1" for the instance.
5.5.3
current-cksum

An IMS-ALG or UA supporting OMR can include a current-cksum for a media line in a forwarded SDP offer. The IMS-ALG or UA computes current-cksum as a checksum across all session level lines and all media level lines associated with a media line, including the visited-realm and second-realm instances for the media line, but excluding the current-cksum itself.
Editor's Note: the determination of the specific checksum algorithm is FFS. Some session level attributes should probably be excluded from the calculation. The checksum value is not intended to protect against intentional fraudulent tampering of the SDP, only to identify if the SDP has been modified by the non OMR-aware SIP node.

6
IMS-ALG procedures
6.1
IMS-ALG handling of SDP offer

Upon receiving an SDP offer, the IMS-ALG supporting OMR shall, for each media line with non-zero port value:

1)
if all the following conditions are true:

a)
the SDP offer includes any OMR attributes for the media line, and 

b)
either no visited-realm instance is associated with the media line, or the connection-address and port information in the visited-realm instance with the highest value of instance-number does not match the connection address and port information for the media line, 

then the IMS-ALG shall remove all instances of visited-realm, secondary-realm and current-cksum attributes associated with the media line from the SDP offer and use that SDP offer in the subsequent steps;

2)
if all the following conditions are true:

a)
the SDP offer includes one or more instances of visited-realm, 

b)
the visited-realm instance with highest value of instance-number includes connection-address and port information that matches the connection address and port information for the media line, and 

c)
the current-cksum attribute does not match the checksum value computed for the media line as described in subclause 5.3.4, 

then the IMS-ALG shall remove all instances of visited-realm, secondary-realm and current-cksum attributes associated with the media line from the SDP offer and use that SDP offer in the subsequent steps;

3)
if all the following conditions are true:

a)
either the IP realm, nettype and addrtype for the outgoing signalling path is different from the IP realm and addrtype in any visited-realm or secondary-realm instance for the media line other than the visited-realm instance associated with the connection address and port information in the received SDP offer, to the extent that these instances are present, or no visited-realm or secondary-realm instance matching the IP realm and addrtype for the outgoing signalling path is associated with an acceptable codec list according to local policy, (The associated codec information for a visited-realm or secondary-realm instance shall be determined using the procedures in clause 5.3.) 

b)
the IMS-ALG is not adding or replacing any codecs for the media line, 

c)
local policy does not require allocation of an MR for any other reason (e.g. for hosted NAPT traversal on the incoming signalling path), and
d)
the IP realm, nettype and addrtype for the outgoing signalling path is the same as the IP realm and addrtype for the incoming signalling path,

then the IMS-ALG does not allocate a MR, does not bypass any previous MRs, and shall not further modify the SDP offer;

the IMS-ALG forwards the SDP offer according to 3GPP TS 24.229 [4]; 

4)
if all the following conditions are true:

a)
the IP realm, nettype and addrtype for the outgoing signalling path is the same as the IP realm and addrtype associated with a visited-realm or secondary-realm instance for the media line associated with a codec list that includes all codecs required by local policy (The associated codec information for the instance shall be determined using the procedures in clause 5.3.), 

b)
the IMS-ALG is not adding or replacing any codecs for the media line, and
c)
local policy does not require allocation of a MR for any other reason (e.g. for hosted NAPT traversal on the incoming signalling path),

then the IMS-ALG does not allocate a MR and bypasses some previous MRs; to do so, the IMS-ALG shall:

a)
select the visited-realm or secondary-realm instance for the media line with the lowest instance-number that is associated with a codec list that includes all codecs required by local policy and has the same IP realm, nettype and addrtype as the outgoing signalling path,

b)
replace the connection address and port information for the media line in the SDP offer with the connection-address and port information from the selected instance,

c)
reconstruct the associated codec information for the media line in the SDP offer from the selected instance as described in subclause 5.3, and provide that codec information as codec information in the m-line and related attribute lines,

d)
delete every visited-realm and secondary-realm instance for the media line with instance-number value higher than the one used to populate the connection address and port for the media line in the SDP offer, and
e)
compute a checksum value for the media line as described in subclause 5.3.4 and replace the current-cksum attribute for the media line;
the IMS-ALG forwards the SDP offer according to 3GPP TS 24.229 [4]; 
Editor´s Notes: For proactive transcoding without resource reservation, the IMS-ALG modifies SDP and does not allocate a MR. The IMS ALG shall encapsulate previous codec information according to procedures in Clause 5.2. Encoding details are ffs. The procedures and/or conditions in steps 3 and 4 will require related updates, and/or new step(s) needs to be added.
5)
if all the following conditions are true:

a)
the conditions in step 3) and step 4) do not apply and 

b)
the IMS-ALG controls a MR with access to an IP realm, nettype and addrtype associated with a visited-realm or secondary-realm instance for the media line such that the instance has an instance-number value less than the instance-number value associated with the media line in the incoming SDP offer and such that the instance is associated with a codec list, which shall be determined using the procedures in clause 5.3 and which includes all codecs required by local policy unless such codecs are provided at a local MR via transcoding,
then the IMS-ALG allocates a local MR and bypasses some previous MRs; to do so, the IMS-ALG shall:

a)
select the visited-realm or secondary-realm instance for the media line with the lowest instance-number such that the IMS-ALG controls a MR with access to the IP realm, nettype and addrtype of the instance and such that the instance is associated with a codec list that includes all codecs required by local policy unless required codecs are provided at the local MR via transcoding,

b)
if no MR context has been allocated due to a previous SDP offer-answer exchange, allocate a MR context with access to this IP realm and addrtype on the incoming side and with access to the IP realm and addrtype of the outgoing signalling path, applying procedures as described in subclause 6.3 and using the connection-address and port information from the selected visited-realm or secondary-realm instance for the remote connection and port information for the incoming termination,

NOTE 1:
The IMS-ALG can defer the allocation of a MR termination at the incoming side until it processes the SDP answer.

c)
replace the connection address and port information for the media line in the SDP offer with the connection address and port information from the MR termination on the outgoing side,

d)
reconstruct the associated codec information for the selected instance as described in subclause 5.3, 

e)
delete from the SDP offer every visited-realm and secondary-realm instance for the media line with instance-number higher than the instance-number for the selected visited-realm or secondary-realm instance,

f)
if the IMS-ALG requires according to local policy that its MR remain in the media path for reasons unrelated to OMR, remove all visited-realm and secondary-realm instances from the SDP offer,

g)
make any codec changes according to local policy to the reconstructed codec information from step 5.d ,

h)
provide the reconstructed codec information from step 5d) including any changes from step 5g).as codec information in the m-line and related attribute lines,
i)
add to the SDP offer a visited-realm instance for the IP realm associated with the connection address and port information for the media line in the modified SDP offer, including previous codec related information encoded according to clause 5.2 if any codec changes were inserted in step 5g),

j)
for each combination of IP realm and addrtype on the outgoing side for which the IMS-ALG can allocate an MR context according to local policy, if the IP realm and addrtype is not represented by a visited-realm or secondary-realm instance for the media line in the SDP offer, allocate a MR context for the IP realm and addrtype on the outgoing side, using the same information on the incoming termination as in step 5b),

k)
for each reserved incoming termination of an allocated MR, if any codec information is provided, provide codec information derived from the reconstructed codec information determined in step 5d,

l)
for each outgtoing termination of an allocated MR, if any codec information is provided, provide codec information derived from the codec information in the m-line and associated attributes in step 5h,

m)
add to the SDP offer a secondary-realm instance for each context allocated in step 5j), and

n)
compute a checksum value for the media line as described in subclause 5.3.4 and replace the current-cksum attribute for the media line;

the IMS-ALG forwards the SDP offer according to 3GPP TS 24.229 [4]; 

6)
if the conditions in steps 3), 4) and 5) do not apply, then the IMS-ALG allocates an MR and does not bypasses any previous MRs; to do so, the IMS-ALG shall:

a)
if no MR context has been allocated due to a previous SDP offer-answer exchange, allocate a MR context with access to the IP realms and addrtypes associated with the incoming and outgoing signalling paths, respectively applying procedures as described in subclause 6.3,

b)
if the IMS-ALG is not performing hosted NAPT traversal on the incoming side, then use the connection address and port information for the media line in the incoming SDP offer for the remote connection and port information for the incoming termination on the MR,

c)
if the IMS-ALG is performing hosted NAPT traversal on the incoming side, then discover the remote connection and port information for the incoming termination on the MR using latching or other unspecified technique,

NOTE 2:
The IMS-ALG can defer the allocation of a MR termination at the incoming side until it processes the SDP answer.

d)
replace the connection address and port information for the media line in the SDP offer with the connection address and port information from the MR termination on the outgoing side,

e)
if the IMS-ALG requires according to local policy that its MR remain in the media path for reasons unrelated to OMR, remove all visited-realm and secondary-realm instances from the SDP offer,

f)
if there is no visited-realm instance associated with the connection address and port information for the media line in the received SDP offer, and there is no local policy prohibiting removal of the allocated MR, then construct and add this visited-realm instance,

g)
make any codec changes to the media line in the SDP offer according to local policy,

h)
add to the SDP offer a visited-realm instance for the IP realm associated with the connection address and port information for the media line in the modified SDP offer, including previous codec related information encoded according to clause 5.2 if any codec changes were inserted in step 6g),
i)
for each combination of IP realm and addrtype on the outgoing side for which the IMS-ALG can allocate an MR context according to local policy, if the IP realm and addrtype is not represented by a visited-realm or secondary-realm instance for the media line in the SDP offer, allocate a MR context for the IP realm and addrtype on the outgoing side, using the same information on the incoming termination as in steps 6a) through 6c),

j)
for each reserved incoming termination of an allocated MR, if any codec information is provided, provide codec information derived from the received media line and associated attributes,

k)
for each outgtoing termination of an allocated MR, if any codec information is provided, provide codec information derived from the codec information in the m-line and associated attributes in step 6h,

l)
add to the SDP offer a secondary-realm instance for each context allocated in step 6i), and

m)
compute a checksum value for the media line as described in subclause 5.3.4 and replace or add the current-cksum attribute for the media line;

the IMS-ALG forwards the SDP offer according to 3GPP TS 24.229 [4].
6.2
IMS-ALG handling of SDP answer

Upon receiving the SDP answer corresponding to the SDP offer sent in subclause 6.1, the IMS-ALG supporting OMR shall:

1)
if all the following conditions are true:

a)
there is no visited-realm or secondary-realm instance in the received SDP answer, 

b)
the IP realm, nettype and addrtype associated with the media line in the received SDP answer matches the IP realm, nettype and addrtype of a visited-realm or secondary-realm instance from the originally forwarded SDP offer that has an instance-number value less than the highest instance-number value in the forwarded SDP offer, 

c)
the matching instance supports the selected codec from the SDP answer, and 

d)
it is possible to immediately initiate another SDP offer/answer transaction towards the SDP answerer with the available SIP signalling, 

then an allocated transcoder can be bypassed and the IMS-ALG shall:

a)
select the visited-realm or secondary-realm instance for the media line from the forwarded SDP offer with lowest instance-number value that matches the IP realm, nettype and addrtype of the media line in the received SDP answer and that supports the selected codec for the media line in the SDP answer,

b)
replace the connection address and port information for the media line in a copy of the previously forwarded SDP offer with the connection-address and port information from the selected instance,

c)
delete all OMR attributes for the media line in the SDP offer,

d)
after steps a) through c) are completed as applicable for all media lines, initiate a new SDP offer/answer transaction towards the SDP answerer by immediately sending the new SDP offer within available SIP signalling, and

e)
upon receipt of the second SDP answer, continue handling of the second SDP answer as if it were the first, and reference the second SDP offer as if it were the first;

2)
if the received SDP answer includes a single visited-realm or secondary-realm instance for the media line with a realm, instance-number, nettype and addrtype matching a visited-realm or secondary-realm instance previously received in the SDP offer for the media line, then the IMS-ALG shall:

a)
release each MR allocated for the media line, if any, when it is no longer potentially needed for any other forked dialog;

b)
update the unspecified connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid"), if necessary;

the IMS-ALG forwards the SDP answer according to 3GPP TS 24.229 [4]; 

3)
if all the following conditions are true:

a)
the received SDP answer includes no visited-realm or secondary-realm instance for the media line,

b)
the IMS-ALG forwarded the same connection address and port for the media line in the SDP offer that it received, as for example in step 4) of subclause 6.1, and
c)
the selected codec in the received SDP answer is supported by the media path associated with the previously received SDP offer,

then the IMS-ALG did not allocate an MR and shall not modify the SDP answer;

the IMS-ALG forwards the SDP answer according to 3GPP TS 24.229 [4]; 

4)
if all the following conditions are true:

a)
the received SDP answer includes no visited-realm or secondary-realm instance for the media line,

b)
the condition 3b) does not apply,

c)
the incoming and outgoing IP realms match, and

d)
the selected codec in the received SDP answer is supported by the media path associated with the previously received SDP offer,

then an allocated MR is not needed and the IMS-ALG shall:

a)
copy into the media line of the SDP answer the visited-realm or secondary-realm instance from the media line of the received SDP offer that was used to populate the connection address and port information in the forwarded SDP offer, replacing the connection-address and port information in the instance with the connection address and port information from the received SDP answer,

b)
replace the unspecified connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid"), and
c)
release all MRs allocated for the media line when they are no longer potentially needed for any other forked dialog;
the IMS-ALG forwards the SDP answer according to 3GPP TS 24.229 [4]; 

5)
if all the following conditions are true:

a)
the received SDP answer includes no visited-realm or secondary-realm instance for the media line, 

b)
the IMS-ALG performed proactive transcoding without resource reservation when previously forwarding the SDP offer, as in step TBD of subclause 6.1, and

c)
the selected codec in the received SDP answer is not supported by the media path associated with the previously received SDP offer, indicating that an MR must be allocated to provide transcoding,

then the IMS-ALG shall:

a)
 if no MR context has been allocated due to a previous SDP offer-answer exchange, allocate an MR with the required transcoding capability and realm access, applying procedures as described in subclause 6.3, and using the connection-address and port information from the previously forwarded SDP offer as the remote connection address and port information for the incoming termination,

NOTE:
The IMS-ALG can defer the allocation of a MR termination at the incoming side until it processes the second SDP answer.

b)
replace the connection address and port information for the media line in a copy of the previously forwarded SDP offer with the connection-address and port information from the outgoing side of the allocated MR,

c)
delete all OMR attributes for the media line in the SDP offer,

d)
after steps a) through c) are completed as applicable for all media lines, initiate a new SDP offer/answer transaction towards the SDP answerer by immediately sending the new SDP offer within available SIP signalling, 

e)
upon receipt of the second SDP answer, continue as follows,

f)
update the remote information for the outgoing termination on the MR with the information from the second SDP answer,

g)
modify the selected codec in the SDP answer to the highest priority codec associated with the incoming media path that is supported by the MR, 

h)
if the IMS-ALG previously included connection address and port information in the forwarded SDP associated with a previous realm instance (bypassing previous instances), then copy into the media line of the SDP answer the visited-realm or secondary-realm instance from the media line of the received SDP offer that was used for the remote connection address and port information for the incoming termination on the MR, replacing the connection-address and port information in the instance with the local connection address and port information for the incoming termination on the MR, and

i)
either replace the unspecified connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6" "invalid.invalid") if the SDP answer includes a visited-realm instance, or replace the connection address and port information for the media line in the SDP answer with the local connection address and port information for the incoming termination on the MR;

the IMS-ALG forwards the SDP answer according to 3GPP TS 24.229 [4]; 

6)
if all the following conditions are true:

a)
the received SDP answer includes a visited-realm or secondary-realm instance for the media line with realm, instance-number, nettype and addrtype that match a visited-realm or secondary-realm instance for the media line in the forwarded SDP offer that is associated with a MR allocated by the IMS-ALG, and 

b)
the IMS-ALG used connection address and port information from the received SDP offer for the remote connection address and port information for the incoming termination on the MR, 

then the IMS-ALG shall:

a)
update the remote connection address and port information for the outgoing termination on the selected MR context with the connection-address and port information from the visited-realm or secondary-realm instance in the received SDP answer,

b)
delete the visited-realm or secondary-realm instance from the SDP answer,

c)
if the selected codec in the SDP answer is not one of the codecs in the received SDP offer, then modify the SDP answer to include the codec selected for the incoming termination of the selected MR, 

d)
replace the connection address and port information for the media line in the SDP offer with the local connection address and port information for the incoming termination on the selected MR, and,
e)
release any other MR apart from the selected MR allocated for the media line, when it is no longer potentially needed for any other forked dialog;

the IMS-ALG forwards the SDP answer according to 3GPP TS 24.229 [4]; 

7)
if all the following conditions are true:

a)
the received SDP answer includes a visited-realm or secondary-realm instance for the media line with realm, instance-number, nettype and addrtype that match a visited-realm or secondary-realm instance for the media line in the forwarded SDP offer that is associated with a MR allocated by the IMS-ALG, and 

b)
the IMS-ALG used connection-address and port information from a visited-realm or secondary-realm instance in the received SDP offer for the remote connection address and port information for the incoming termination on the MR, 

then the IMS-ALG shall:

a)
update the remote connection address and port information for the outgoing termination on the selected MR context with the connection-address and port information from the visited-realm or secondary-realm instance in the received SDP answer,

b)
delete the visited-realm or secondary-realm instance from the SDP answer,

c)
if the selected codec in the SDP answer is not one of the codecs in the received SDP offer, then modify the SDP answer to include the codec selected for the incoming termination at the selected MR,

d)
copy into the media line of the SDP answer the visited-realm or secondary-realm instance from the media line of the received SDP offer that was used for the remote connection address and port information for the incoming termination on the MR, replacing the connection-address and port information in the instance with the local connection address and port information for the incoming termination on the selected MR,

e)
replace the unspecified connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid"), and
f)
release any other MR apart from the selected MR allocated for the media line, when it is no longer potentially needed for any other forked dialog;

the IMS-ALG forwards the SDP answer according to 3GPP TS 24.229 [4]; 

8)
if all the following conditions are true:

a)
the received SDP answer includes no visited-realm or secondary-realm instance for the media line, 

b)
the IMS-ALG included connection address and port information for the media line in the forwarded SDP offer associated with a MR allocated by the IMS-ALG, and 

c)
the IMS-ALG used connection address and port information from the received SDP offer for the remote connection address and port information for the incoming termination on the MR, 

then the IMS-ALG shall:

a)
update the remote connection address and port information for the outgoing termination on the selected MR context with the connection address and port information for the media line in the received SDP answer,

b)
if the selected codec in the SDP answer is not one of the codecs in the received SDP offer, then modify the SDP answer to include the codec selected for the incoming termination at the selected MR,

c)
replace the connection address and port information for the media line in the SDP answer with the local connection address and port information for the incoming termination on the selected MR, and,
d)
release any other MR apart from the selected MR allocated for the media line, when it is no longer potentially needed for any other forked dialog;

the IMS-ALG forwards the SDP answer according to 3GPP TS 24.229 [4]; 

9)
if all the following conditions are true:

a)
the received SDP answer includes no visited-realm or secondary-realm instance for the media line, 

b)
the IMS-ALG included connection address and port information for the media line in the forwarded SDP offer associated with a MR allocated by the IMS-ALG, and 

c)
the IMS-ALG used connection-address and port information from a visited-realm or secondary-realm instance in the received SDP offer for the remote connection address and port information for the incoming termination on the MR, 

then the IMS-ALG shall:

a)
update the remote connection address and port information for the outgoing termination on the selected MR context with the connection address and port information for the media line in the received SDP answer,

b)
if the selected codec in the SDP answer is not one of the codecs in the received SDP offer, then modify the SDP answer to include the codec selected for the incoming termination of the selected MR,

c)
copy into the media line of the SDP answer the visited-realm or secondary-realm instance from the media line of the received SDP offer that was used for the remote connection address and port information for the incoming termination on the MR, replacing the connection-address and port information in the instance with the local connection address and port information for the incoming termination on the selected MR,

d)
replace the unspecified connection address information in the SDP answer with the unspecified address of the appropriate type for the network into which the SDP answer will be sent (i.e., IPv4: "0.0.0.0", IPv6: "invalid.invalid"), and
e)
release any other MR apart from the selected MR allocated for the media line, when it is no longer potentially needed for any other forked dialog;

the IMS-ALG forwards the SDP answer according to 3GPP TS 24.229 [4].
6.3
IMS-ALG OMR media resource operations

6.3.1
General

The IMS-ALG OMR procedures as specified by subclauses 6.1 and 6.2 refer to generic MR allocation operation. When no MR was previously allocated, e.g., during the initial SDP offer/answer exchange, this allocation will result in the allocation of one or more local media termination point pairs (ingress and egress) – one for the primary realm and possible additional terminations points for secondary realms.

Subsequent SDP offer/answer exchanges may result in the decision that a local MR is needed. If a local MR was not previously allocated, then one will now be allocated. If a local MR was previously allocated that matches the resource information needed, then the previously allocated resource will be used. If the previously allocated local MR does not match the resource information needed, then the local MR will be modified to meet the current need.

If it is determined that local MR may be by-passed or no longer needed, then any previously allocated local MRs will be deallocated.
6.3.2
IMS-ALG operations

The OMR MR procedures in this document are applicable to the following IMS entities that perform as IMS-ALG using the media resource interface operations as indicated.

-
An IBCF acting as an IMS-ALG controlling a TrGW using the Ix interface as defined by 3GPP TS 29.162 [16] and 3GPP TS 29.238 [9]:

-
Reserve TrGW Connection Point,

-
Configure TrGW Connection Point,

-
Reserve and Configure TrGW Connection Point, and

-
Release TrGW Connection Point.

-
A P-CSCF acting as IMS-ALG controlling an IMS-AGW using the Iq interface as defined by 3GPP TS 23.334 [15] and 3GPP TS 29.334 [10]:

-
Reserve AGW Connection Point,

-
Configure AGW Connection Point,

-
Reserve and Configure AGW Connection Point, and

-
Release AGW Connection Point.
-
An AS acting as B2BUA and adapting IMS-ALG procedures to control an MRF shall use one or more of the following:
-
IETF RFC 4240 [11] conference service, 
-
IETF RFC 4117 [19], and
-
IETF draft-ietf-mediactrl-sip-control-framework [12] and IETF draft-ietf-mediactrl-mixer-control-package [13].
7
UA Procedures
7.1
UA sending an SDP offer

Upon preparing an SDP offer for sending to begin an SDP offer/answer transaction, a UA supporting OMR shall additionally:

1)
add to the SDP offer a visited-realm instance for the IP realm associated with the connection address and port information for the media line in the SDP offer,

2)
for each combination of IP realm and addrtype on the outgoing side for which the UA can allocate an MR termination according to local policy, if the IP realm and addrtype is not associated with the media line in the SDP offer, allocate a MR termination for the IP realm and addrtype on the outgoing side, using the same codecs associated with the media line,

3)
add to the SDP offer a secondary-realm instance for each termination allocated in step 2), and
4)
compute a checksum value for the media line as described in subclause 5.3.4 and add the current-cksum attribute to the media line.
The UA sends the SDP offer according to 3GPP TS 24.229 [4].
7.2
UA receiving an SDP offer

Upon receiving an SDP offer, selecting a codec for the media line, and before sending the corresponding SDP answer, a UA supporting OMR shall additionally:

1)
if all the following conditions are true:

a)
the SDP offer includes any OMR attributes for the media line, and 

b)
either no visited-realm instance is associated with the media line, or the connection-address and port information in the visited-realm instance with the highest value of instance-number does not match the connection address and port information for the media line, 

then the UA shall remove all instances of visited-realm, secondary-realm and current-cksum attributes associated with the media line;

2)
if all the following conditions are true:

a)
the SDP offer includes one or more instances of visited-realm, 

b)
the visited-realm instance with highest value of instance-number includes connection-address and port information that matches the connection address and port information for the media line, and 

c)
the current-cksum attribute does not match the checksum value computed for the media line as described in subclause 5.3.4, 

then the UA shall remove all instances of visited-realm, secondary-realm and current-cksum attributes associated with the media line;

3)
if all the following conditions are true:

a)
the UA can make available a media termination in an IP realm and addrtype such that this IP realm, nettype and addrtype matches the IP realm, nettype and addrtype of a visited-realm or secondary-realm instance for the media line in the SDP offer, 

b)
the instance does not match the connection address and port information in the SDP offer, and 

c)
the instance supports the codec selected by the UA, 

then the UA shall:

a)
select the visited-realm or secondary-realm instance with the lowest value of instance-number such that the UA can make available a media termination in the IP realm, nettype and addrtype of the instance and the instance supports the codec selected by the UA, 

b)
allocate a media termination in the selected IP realm and addrtype,

c)
copy into the media line of the SDP answer the selected visited-realm or secondary-realm instance from the media line of the received SDP offer, replacing the connection-address and port information in the instance with the local connection address and port information for the allocated termination, and

d)
replace the connection address information in the SDP answer with the unspecified address.

The UA sends the SDP answer according to 3GPP TS 24.229 [4].
7.3
UA receiving an SDP answer

Upon receiving the SDP answer corresponding to the SDP offer sent in subclause 7.1, the UA supporting OMR shall first:

1)
if the received SDP answer includes a visited-realm or secondary-realm instance for the media line with realm, instance-number, nettype and addrtype that match a visited-realm or secondary-realm instance for the media line from the SDP offer, then the UA shall:

a)
update the remote connection address and port information for the selected outgoing termination with the connection-address and port information from the visited-realm or secondary-realm instance in the received SDP answer and
b)
release any other MR apart from the selected MR allocated for the media line, when it is no longer potentially needed for any other forked dialog.

2)
if the received SDP answer includes no visited-realm or secondary-realm instance for the media line, then the UA shall:

a)
update the remote connection address and port information for the primary outgoing termination with the connection address and port information from the received SDP answer and
b)
release any secondary MR allocated for the media line, when it is no longer potentially needed for any other forked dialog.

7.4
UA OMR media resource operations

7.4.1
General

The UA OMR procedures as specified by subclauses 7.1, 7.2, and 7.3 refer to generic MR allocation operation. This allocation will result in the allocation of a local media termination associated with the selected realm.

Subsequent SDP offer/answer exchanges may result in either the exact same local MR being allocated or possibly a different local MR. If the UA is able to determine that the same resource information is being requested, the existing allocated local MR will be used. If the previously allocated local MR does not match the resource information needed, then the local MR will be modified to meet the current need.

7.4.2
UA operations

The OMR MR procedures in this document are applicable to the following IMS entities that perform as UA using the media resource interface operations as indicated.

-
An AS acting as B2BUA and adapting UA procedures to control an MRF shall use one or more of the following:
-
IETF RFC 4240 [11] conference service and tone/announcement service,

-
IETF RFC 5552 [18], and
-
IETF draft-ietf-mediactrl-sip-control-framework [12] and IETF draft-ietf-mediactrl-mixer-control-package [13].

 -
An MGCF acting as a UA controlling an IM-MGW using the Mn interface as defined by 3GPP TS 29.163 [17] and 3GPP TS 29.332 [14]:

-
Reserve IMS Connection Point,

-
Configure IMS Connection Point,

-
Reserve and Configure IMS Connection Point, and

-
Release IMS Connection Point.
Annex A (normative):
Definition of SDP extensions for OMR
Editor´s Note:
This Annex is intended as a temporary location for the definition of OMR specific SDP extensions until the present TS is sent to CT plenary for approval. The contents of the present Annex will then be transferred to 3GPP TS 24.229 [4].
A.1
General

The SDP attributes associated with Optimal Media Routeing (OMR) are used to identify and select alternative media plane paths for the purpose of bypassing unneeded media functions in the network. General OMR procedures are documented in 3GPP TS 23.228 [3] Annex Q and 3GPP TS ab.cde[x].

Editor’s note: The usage of the OMR attributes need to be documented in the profile tables in Annex A.3 of TS 24.229.

A.2

Semantics
The visited-realm attribute contains an IP realm identifier and transport address for a media function in the media plane that can potentially be used to bypass other allocated media functions.

The secondary-realm attribute contains an IP realm identifier and transport address for an alternate media function in the media plane that can potentially be used to bypass other allocated media functions.

The current-cksum attribute includes a checksum for the media line to identify if the media line is altered by intermediaries.

The "omr-codecs", "omr-m-att" and "omr-s-att" attributes contain codec-related SDP offer information encapsulated by a SIP-ALG in the signalling path that has modified codec related information.

The "omr-m-bw" and "omr-s-bw" attributes contain bandwidth-related SDP offer information encapsulated by a SIP-ALG in the signalling path that has modified codec related information.

Each group of zero or more versions of each of the "omr-codecs", "omr-m-att", "omr-s-att", "omr-m-bw" and "omr-s-bw" attributes for a media line with the same instance number is associated with the visited-realm instance for the modified media line and represents the version of the SDP information for the media line before modifications.

A.3

Syntax

The following syntax specification uses the augmented Backus-Naur Form as described in IETF RFC 2234 [21].

Table A.1: Syntax of Optimal Media Routeing (OMR) attributes
visited-realm      = "visited-realm" ":" instance-number SP
realm SP
nettype SP                                      ;from IETF RFC 4566 [6]
addrtype SP                                     ;from IETF RFC 4566 [6]
connection-address SP                           ;from IETF RFC 4566 [6]
port                                            ;from IETF RFC 4566 [6]
[SP rtcp-port [SP rtcp-address]]
*(SP extension-name SP extension-value)

secondary-realm    = "secondary-realm" ":" instance-number SP
realm SP
nettype SP                                      ;from IETF RFC 4566 [6]
addrtype SP                                     ;from IETF RFC 4566 [6]
connection-address SP                           ;from IETF RFC 4566 [6]
port                                            ;from IETF RFC 4566 [6]
[SP rtcp-port [SP rtcp-address]]
*(SP extension-name SP extension-value)


instance-number    = 1*DIGIT
realm              = non-ws-string            ;from IETF RFC 4566 [6]
rtcp-port          = "rtcp-port" SP port
rtcp-address       = "rtcp-address" SP connection-address

extension-name     = token              ;shall be different to existing tokens "previsous-fmt",
                                        "rtcp-port" and "rtcp-address".
extension-value    = non-ws-string

current-cksum      = "current-cksum" ":" HEXDIG HEXDIG HEXDIG HEXDIG
omr-codecs         = "omr-codecs" ":" instance-number SP proto 1*(SP fmt) ;from IETF RFC 4566 [6]

omr-m-att          = "omr-m-att" ":" instance-number SP attribute
        ;from IETF RFC 4566 [6]

omr-s-att          = "omr-s-att" ":" instance-number SP attribute
        ;from IETF RFC 4566 [6]

omr-m-bw
          = "omr-m-bw" ":" instance-number SP bwtype ":" bandwidth ;from IETF RFC 4566 [6]

omr-s-bw           = "omr-s-bw" ":" instance-number SP bwtype ":" bandwidth ;from IETF RFC 4566 [6]

This grammar encodes the primary media level information about each visited-realm and secondary-realm instance: the sequence in which the realm was visited, the realm identity, its IP address and port:

<instance-number>: instance-number is a positive decimal integer which identifies the sequence in which this visited-realm was added during the forwarding of an SDP offer. If an IMS-ALG adds second-realm attribute(s), omr-codecs attribute(s), omr-m-att attribute(s), omr-s-att attribute(s), omr-m-bw attribute(s) and/or the omr-s-bw attribute(s) to an SDP offer it will assign the same instance number as assigned to the visited-realm attribute for the forwarded SDP offer. When used in the SDP answer, the instance-number, realm, nettype and addrtype uniquely identify the corresponding visited-realm or secondary-realm instance from the SDP offer.
<realm>: identifies a set of mutually reachable IP endpoints that share a common IP addressing scheme. 

Effective application of OMR depends on the scope of each realm being determined by reachability and not by administrative domain. A public IPv4 or IPv6 address reachable from the open internet shall be associated with the special realm "IN". For application to OMR in IPv6 networks, a realm corresponds to an IPv6 autonomous system.

Entity operators must adhere to the following guidelines for creation of an OMR realm string to ensure the integrity of the visited-realm and secondary-realm instance information for their realm(s): 1) Realm strings must be globally unique. It is recommended that a realm string contain a hostname or domain name, following the recommendation in section 3.2.1 of IETF RFC 2617 [7], 2) Realm strings should present a human-readable identifier that can be rendered to a user.
Editor's Note: it needs to be determine how much, if any, of the above "realm" field description should be moved to subclause 4.2 – URI and address assignments.

<nettype>, <addrtype> and <connection-address>: are taken from the connection-field (c= line) of IETF RFC 4566 [6]. They describe the IP address associated with the visited-realm or secondary-realm instance, allowing for IPv4 addresses, IPv6 addresses and FQDNs. The connection-address can be either an IP address or an FQDN. 
<port>: It is the port associated with the visited-realm or secondary-realm instance as taken from IETF RFC 4566 [6]. Its meaning depends on the network being used for the connection-address, and on the transport protocol selected for the corresponding media line, e.g., UDP or TCP. 

<rtcp-port> and <rtcp-address>: taken together are semantically equivalent to the rtcp attribute defined in IETF RFC 3605 [8]. They optionally encode the RTCP port and address information when the RTCP port number is not exactly one greater than the port for an RTP stream at the same address.

The previous-fmt-list may be supplied within the visited-realm if this attribute is included in an SDP offer and shall not be supplied if this attribute is included in an SDP answer.
The visited-realm and secondary-realm attributes can be extended via <extension-name> and <extension-value>. The grammar allows for new name/value pairs to be added at the end of the attribute.
<current-cksum>: is a 16 bit checksum value calculated on the contents of the media line. The 16 bit checksum value will be provided as 4 hexadecimal digits.

<omr-codecs> provides the transport format <proto> and list of media formats (e.g., payload type numbers) <fmt> supported by the visited-realm instance immediately preceding the instance identified by <instance-number>. Transport format <proto> and media format <fmt> are defined in IETF RFC 4566 [6] for the SDP m-line.

<omr-m-att> provides a media level SDP attribute <attribute> supported by the visited-realm instance immediately preceding the instance identified by <instance-number>. Attribute <attribute> is defined in IETF RFC 4566 [6] for the SDP a-line.

<omr-s-att> provides a session level SDP attribute <attribute> supported by the visited-realm instance immediately preceding the instance identified by <instance-number>. Attribute <attribute> is defined in IETF RFC 4566 [6] for the SDP a-line.

<omr-m-bw> provides a media level SDP bandwidth described by <bwtype> and <bandwidth> supported by the visited-realm instance immediately preceding the instance identified by <instance-number>. <bwtype> and <bandwidth> are defined in IETF RFC 4566 [6] for the SDP b-line.

<omr-s-bw> provides a session level SDP bandwidth described by <bwtype> and <bandwidth> supported by the visited-realm instance immediately preceding the instance identified by <instance-number>. <bwtype> and <bandwidth> are defined in IETF RFC 4566 [6] for the SDP b-line.

The "visited-realm", "secondary-realm", "current-cksum", "omr-codecs", "omr-m-att", "omr-s-att" "omr-m-bw" and "omr-s-bw" SDP attributes are media-level attributes.

Editor's Note: The OMR attributes will be registered at IANA.

A.4
IANA registration

NOTE:
This subclause contains information to be provided to IANA for the registration of the OMR attributes.
This specification registers three new SDP attributes per the Optimal Media Routeing procedures of 3GPP TS ab.cde. The required information for the registration is included here.

A.4.1
visited-realm Attribute
Contact Name:3GPP Specifications Manager, 3gppContact@etsi.org, +33 (0)492944200
Attribute Name: visited-realm
Long Form: visited-realm
Type of Attribute: media level

Charset Considerations: The attribute is not subject to the charset attribute.

Purpose: This attribute is used in networks employing Optimal Media Routeing procedures allowing to bypass border gateways in configurations in which IP realms are re-entered when establishing an end-to-end multimedia session. This attribute is used to identify configurations in which IP realms are re-entered when establishing an end-to-end multimedia session, so that border gateways can be bypassed without compromising their role in securing access to the networks. The attribute provides a means to identify connection information for visited IP realms to help select the most optimal available path.
Appropriate Values: See Table A.1.

A.4.2
secondary-realm Attribute
Contact Name: 3GPP Specifications Manager, 3gppContact@etsi.org, +33 (0)492944200
Attribute Name: secondary-realm
Long Form: secondary-realm
Type of Attribute: media level

Charset Considerations: The attribute is not subject to the charset attribute.

Purpose: This attribute is used in networks employing Optimal Media Routeing procedures allowing to bypass border gateways in configurations in which IP realms are re-entered when establishing an end-to-end multimedia session. This attribute is used to identify configurations in which secondary IP realms are available to establish an end-to-end multimedia session, so that border gateways can be bypassed without compromising their role in securing access to the networks. The attribute provides a means to identify connection information for secondary IP realms to help select the most optimal available path.
Appropriate Values: See Table A.1.

A.4.3
current-cksum Attribute
Contact Name: 3GPP Specifications Manager, 3gppContact@etsi.org, +33 (0)492944200
Attribute Name: current-cksum
Long Form: current-cksum
Type of Attribute: media level

Charset Considerations: The attribute is not subject to the charset attribute.

Purpose: This attribute is used in networks employing Optimal Media Routeing procedures allowing to bypass border gateways in configurations in which IP realms are re-entered when establishing an end-to-end multimedia session. This attribute is used to provide a means to verify that media stream SDP information has not been modified by intermediate SIP nodes not supporting the Optimal Media Routeing procedures. The attribute provides a checksum calculated value against the session and media level information associated with the media stream for which the checksum is provided. Any OMR information associated with unexpectedly modified media information will be discarded.
Appropriate Values: See Table A.1.

A.4.4
omr-codecs Attribute
Contact Name: 3GPP Specifications Manager, 3gppContact@etsi.org, +33 (0)492944200
Attribute Name: omr-codecs

Long Form: omr-codecs

Type of Attribute: media level

Charset Considerations: The attribute is not subject to the charset attribute.

Purpose: This attribute is used in networks employing Optimal Media Routeing procedures allowing to bypass border gateways in configurations in which IP realms are re-entered when establishing an end-to-end multimedia session. The attribute provides a means to encapsulate codec related SDP information transport format and list of media formats that are applicable if a particular border gateway is bypassed.
Appropriate Values: See Table A.1.

A.4.5
omr-m-att Attribute

Contact Name: 3GPP Specifications Manager, 3gppContact@etsi.org, +33 (0)492944200
Attribute Name: omr-m-att

Long Form: omr-m-att

Type of Attribute: media level

Charset Considerations: The attribute is not subject to the charset attribute.

Purpose: This attribute is used in networks employing Optimal Media Routeing procedures allowing to bypass border gateways in configurations in which IP realms are re-entered when establishing an end-to-end multimedia session. The attribute provides means to encapsulate a media-level SDP attribute that is applicable if a particular border gateway is bypassed.
Appropriate Values: See Table A.1.

A.4.6
omr-s-att Attribute

Contact Name: 3GPP Specifications Manager, 3gppContact@etsi.org, +33 (0)492944200
Attribute Name: omr-s-att

Long Form: omr-s-att

Type of Attribute: media level

Charset Considerations: The attribute is not subject to the charset attribute.

Purpose: This attribute is used in networks employing Optimal Media Routeing procedures allowing to bypass border gateways in configurations in which IP realms are re-entered when establishing an end-to-end multimedia session. The attribute provides means to encapsulate a session-level SDP attribute that is applicable if a particular border gateway is bypassed.
Appropriate Values: See Table A.1.

A.4.7
omr-m-bw Attribute

Contact Name: 3GPP Specifications Manager, 3gppContact@etsi.org, +33 (0)492944200
Attribute Name: omr-m-bw
Long Form: omr-m-bw
Type of Attribute: media level

Charset Considerations: The attribute is not subject to the charset attribute.

Purpose: This attribute is used in networks employing Optimal Media Routeing procedures allowing to bypass border gateways in configurations in which IP realms are re-entered when establishing an end-to-end multimedia session. The attribute provides means to encapsulate a media-level SDP bandwidth that is applicable if a particular border gateway is bypassed.
Appropriate Values: See Table A.1.

A.4.8
omr-s-bw Attribute

Contact Name: 3GPP Specifications Manager, 3gppContact@etsi.org, +33 (0)492944200
Attribute Name: omr-s-bw
Long Form: omr-s-bw
Type of Attribute: media level

Charset Considerations: The attribute is not subject to the charset attribute.

Purpose: This attribute is used in networks employing Optimal Media Routeing procedures allowing to bypass border gateways in configurations in which IP realms are re-entered when establishing an end-to-end multimedia session. The attribute provides means to encapsulate a session-level SDP bandwidth that is applicable if a particular border gateway is bypassed.
Appropriate Values: See Table A.1.
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