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Introduction.

The OMR algorithm requires that SDP information, including codec related information such as SDP attributes and bandwidth lines, that are applicable when media bypass some previous SIP-ALGs, can be reconstructed. A SIP-ALG can take this information into account when deciding if such a bypass shall be done, and also includes this information, possibly modified to offer transcoding at an own MR, in the forwarded SDP offer if a bypass is done.
Encapsulation of SDP attributes.

Most SDP extensions are defined in the form of new attributes (SDP capneg beieng a prominent example), and it is desirable that OMR is able to cope with such extensions without updates to the OMR standard. A transparent encapsulation format for attributes is well suited to cope with this requirement.
Such an encapsulation can be done by defining a new SDP attribute containing the same index as the corresponding visited realm and the encapsulated attribute. (The SDP capneg “acap” attribute is relatively similar and can serve as an example for the encoding)
As a simple encapsulation of SDP attributes, it is proposed to encapsulate all SDP attributes each time some attribute are added, deleted or modified by a SIP ALG.
Encapsulation of SDP bandwidth information.

The number of SDP bandwidth lines is normally mush smaller than the number of SDP attribute lines. Furthermore, all bandwidth information is likely to change at the same time when codecs are exchanged in SDP. A simple encoding is therefor proposed, where the entire old bandwidth information relating to a media line is encapsulated if the SIP-ALG changes any bandwidth information in the SDP offer.
Such an encapsulation can also be done by defining a new SDP attribute containing the same index as the corresponding visited realm and the encapsulated bandwidth information. (The SDP capneg “bcap” attribute is relatively similar and can serve as an example for such an encoding)

Here an encoding in a new attribute that contains an index value, can contain several information from several SDP bandwidth lines, as well as other codec related information is proposed instead.
Proactive transcoding without resource reservation
A SIP-ALG that proactively offers transcoding without resource reservation adds codecs to the SDP offer, but does not yet allocate a MR and keeps the address information in the SDP offer unmodified. If one of the added codecs is selected in the SDP answer, the SIP-ALG reserves a MR and sends a new SDP offer with the corresponding connection information.

Such a SIP-ALG will reside in the middle of an IP realm, as it would otherwise need to allocate an MR for address conversion reasons from the beginning.

How such a SIP ALG performs OMR procedures is not yet fully standardised.

The SIP-ALG will modify the format list in an m-line and most likely add some related attributes within the SDP offer.

Informing subsequent nodes about the actions of such a SIP ALG is desirable, as this may influence their selection of optimised media paths.

In addition, the proposed encoding for the SDP attributes where only changes are encapsulated, requires that also the changes done by such a SIP-ALG are encapsulated
However, it makes little sense for such a SIP ALG to add a new visited-realm instance as most information within (address information and realm name) will remain unchanges compared to the previous visited-realm. Furthermore, a visited ream instance would also incorrectly indicate that the SIP-ALG can be selected as anchor point for an optimised media path.
It is therefore proposed to transfer the “previous-fmt” information from the “visited realm” attribute into a new “codec change” attribute that also contains an index value and bandwidth and attribute related information. The index value allows a correlation with attributes ancapsulating removed codecs.
A SIP-ALG that proactively offers transcoding without resource reservation will add such a codec-change attribute but no visited-realm instance.
A SIP ALG that proactively offers transcoding without resource reservationwill also need to adjust the current-cksum attribute.
Handling of session related SDP information.
The OMR algotithm is designed to be applied indepentenly for each media line. However, some information on session level may also be relevant for individual media, for instance:

· Bandwith information

· SDP cap neg capabilities can be refrenced from configurations within several media lines. Their numbering needs to be unique within the entire SDP

Several complications arrise for the OMR algorithm:

1. Currentley the numbering of visited realm instances is done indepententley for each media line. Should a SIP-ALG reserve a MR only for some media lines, but not for others, a subsequent SIP ALG will insert visited-ream instances with different instance numbers for those media lines. Special care is required to profide an encoding that allows to express in an unambiguous manner to which visited-realm instances session-level information relates.
2. 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 banswidth 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.
To resolve issue 1, it is proposed that each SIP-ALG uses the  same unique instance numbers for each visited-realm instances it inserts within the entire SDP offer. As a consequence, some instance numbers can be skipped for a given media line, where some SIP-ALG does not reseve resources.

To resolve issue 2, it is proposed that the IMS-ALG deciding to bypass different previous SIP-ALG shall than either 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.

SDP capability negotiations.

Background information

Despite its widespread usage, the session description protocol (SDP, see IETF RFC 4566) has some known limitations. The IETF MMUSIC work group therefore tried to design a successor protocol known as "SDPng", but abandoned these attempts when it became apparent that there was little commercial interest to replace the successful SDP protocol. The SDP capability negotiation in IETF draft-ietf-mmusic-sdp-capability-negotiation is a new attempt of the IETF MMUSIC working group to significantly extend the functionality offered by SDP, this time aiming for backward compatibility with clients only supporting SDP, IETF RFC 4566, and SDP offer-answer procedures in IETF RFC 3264. The draft is stable, has already obtained IETF approval for publication as "proposed standard" RFC, and is currently waiting for publication in the IETF RFC editor’s queue.

Requirements and example applications related to the SDP capability negotiation are documented in IETF draft-ietf-mmusic-sdp-capability-negotiation-reqts. Not all of these requirements are met by IETF draft-ietf-mmusic-sdp-capability-negotiation, as this document provides an extensible framework and other IETF drafts building upon this framework address some of the requirements.

IETF draft-ietf-mmusic-sdp-capability-negotiation [141] provides the following capabilities:

· It allows negotiating the applicable transport protocol or RTP profile for a media stream, e.g. RTP/AVP, RTP/SAVP, RTP/AVPF, or RTP/SAVPF.

· It allows providing associated attributes that are only applicable for specific RTP profiles (e.g. a=crypto with cryptographic keys) and expressing the relationship between these attributes and the transport protocol.

· It provides a framework for extensions and allows indicating the supported extensions as well as the required extensions to process the SDP capability negotiation part of an SDP offer.

To achieve backward compatibility with answering terminals that do not support the SDP capability negotiation extensions in the SDP offer, all SDP capability negotiation extensions are provided within SDP attributes. The receiving terminal will simply ignore unknown SDP attributes.

Unfortunately, no full backward compatibility with respect to intermediate nodes that monitor and/or modify SDP in SDP offer/answer procedures is achieved: To avoid extra messages compared to normal SDP offer-answer procedures, an answering node supporting the SDP capability negotiation extension may supply a transport protocol received as capability within an SDP attribute in the SDP offer instead of the transport protocol received in the corresponding media line in the SDP offer; this behaviour breaks normal SDP offer-answer procedures and intermediates might therefore terminate corresponding call setups. In practise, many nodes in the IMS may act as such intermediates and therefore need to be updated before SDP capability negotiation can be used, and IMS terminals may prefer not to use the SDP capability negotiation to avoid the risk of call failures.

Support of the IETF draft-ietf-mmusic-sdp-capability-negotiation  was added to IMS in Rel-7 to allow negotiating either RTP/AVP or RTP/AVPF as transport, but as RTP/AVPF is not yet widely used, draft-ietf-mmusic-sdp-capability-negotiation is probably also not yet supported in many commercial IMS deployments. SDP capability negotiation is not used for media plane security.
The SDP media capability negotiation is extended by IETF draft-ietf-mmusic-sdp-media-capabilities and IETF draft-ietf-mmusic-sdp-misc-cap.

IETF draft-ietf-mmusic-sdp-media-capabilities provides the following capabilities:

· The draft allows providing codec format information (similar to a=rtpmap) in a manner that allows expressing that it is valid only in certain configurations, i.e. in combination with other capabilities (e.g. transport protocol/RTP payload type or SDP attributes)

· The draft allows providing codec related information in SDP attributes (a=fmtp and others) in a manner that allows expressing that it is valid only in certain configurations, i.e. in combination with other capabilities (e.g. transport protocol/RTP payload type)

· The draft allows providing RTP payload type numbers in a manner that allows expressing that it is valid only in certain configurations, i.e. in combination with other capabilities (e.g. transport protocol/RTP payload type or SDP attributes). This may help an SDP offer to decode incoming media prior to receiving the SDP answer.

· The draft provides the ability to specify acceptable combinations of media streams and encodings. For example, offer a PCMU audio stream with an H264 video stream, or a G729 audio stream with an H263 video stream.

· The draft allows offering "latent configurations" that express capabilities that are not currently desired to be used. For instance, the offerer could express that it supports video media while only offering audio media for immediate usage.

IETF draft-ietf-mmusic-sdp-misc-cap [144] provides the following capabilities:

· The draft allows providing address information (like in the SDP "c=" line, plus port numbers) in a manner that allows expressing that it is valid only in certain configurations, i.e. in combination with other capabilities (e.g. transport protocol/RTP payload type or SDP attributes). IETF intends to remove this capability from the draft again.
· The draft allows providing bandwidth information (like in the SDP "b=" line) in a manner that allows expressing that it is valid only in certain configurations, i.e. in combination with other capabilities (e.g. certain codecs)

· The draft allows providing title information (like in the SDP "i=" line) in a manner that allows expressing that it is valid only in certain configurations.

Within 3GPP IMS, IETF draft-ietf-mmusic-sdp-media-capabilities and IETF draft-ietf-mmusic-sdp-misc-cap are not used for MMTel, but they are used since 3GPP Rel-8 together with IETF draft-ietf-mmusic-sdp-cs for an optional feature of IMS centralized services: The ICS AS and an UE enhanced for ICS may negotiate via the Gm reference point if media are transferred via the CS domain or via GERAN/EPS. However, IETF intends to remove the connection capability used by 3GPP from the draft again.

Design considerations

Although being part of IMS since Rel-7, support of draft-ietf-mmusic-sdp-capability-negotiation in IMS is optional (only required for MMTEL UAs). The main application is the negotiation of transport protocols (AVP vs AVPF), which is likely to be independent of OMR and transcoding related changes to SDP. SDP capneg is an extensible framework and extensions such as draft-ietf-mmusic-sdp-media-capabilities and IETF draft-ietf-mmusic-sdp-misc-cap are likely to be used and supported even less.

It is hard to predict which IMS capability negotiation related modifications to SDP SIP-ALGs will perform in the future as little related experience exits. Some likely policies are:

· The SIP-ALG removes all SDP capability negotiation related attributes.

· The SIP-ALG passes all SDP capability negotiation related attributes unmodified (if only a transport protocol negotiation is performed and the SIP-ALG supports SDP capneg.)

· A SIP ALG adds or removes some capabilities while retaining others

While OMR needs to support SDP capneg, it is desirable that such a support is kept optional to avoid the related complexity and decouple the pace of SDP capability negotiations and OMR deployments. OMR may allow finding optimal media paths that bypass intermediate networks not yet supporting SDP capneg. It is then desirable to "tunnel" SDP capneg related information through those networks to enable it usage.

SDP capneg is entirely encoded in SDP attributes. 

Proposal for the Support of SDP capneg

The proposal in this PCR is to provide a generic encapsulation for SDP attributes applicable in previous realms, thus also allowing encapsulating all SDP capneg related information. The encapsulation can also be performed by an SDP-capneg agnostic SIP-ALG supporting OMR. An OMR capable SIP-ALG not supporting SDP capneg will ignore the related encapsulated attributes (as any unknown SDP attributes), but an OMR capable SIP-ALG supporting SDP capneg can make use of such encapsulated attributes.

Proposed changes:
*** 1st Change ***
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. 
If an OMR-compliant IMS-ALG can modfy SDP information as described in this subclause without allocating a MR (e.g. for proactive transcoding without resource reservation).  The IMS-ALG will then not generate a "visited-realm" or "secondary-realm" attribute, but will supply "old_attribute" attributes, "codec-change" attributes, and "current-cksum" attributes as specified by the procedures in this subclause. If an IMS-ALG supplies any "old_attribute" attributes, "codec-change" attributes without allocating a MR, it shall supply an index number one above the highest index number in the received SDP offer within those attributes.
5.2
Encapsulation of previous SDP information 

5.2.1
Manipulation of SDP attributes

When forwarding an SDP offer, an IMS-ALG can add or remove SDP attributes, or modify the value of an SDP attribute, and shall then apply the procedures below.
If the IMS-ALG adds, modifies, or removes any media-level SDP attribute(s) received in the SDP offer in the forwarded SDP offer, it shall encapsulate each received attribute in an "old-attribute" attribute with the instance number one above the highest instance number in the received SDP offer and scope "media", unless the added, modified or removed attribute is a "visited-realm" attribute, a "secondary-realm" attribute, an "old attribute" attribute, a "codec-change" attribute, or a "current-cksum" attribute. The IMS-ALG shall add the "old-attribute" attribute(s) as media-level attributes of the corresponding media line. 
If the IMS-ALG adds, modifies, or removes any session-level SDP attribute(s) received in the SDP offer in the forwarded SDP offer, it shall encapsulate each received attribute in a "old-attribute" attribute with the instance number one above the highest instance number in the received SDP offer and scope "session". The IMS-ALG shall add those deleted-attribute attribute(s) as media-level attributes for every media line.
5.2.2
Manipulation of SDP bandwidth information

When forwarding an SDP offer, an IMS-ALG can add or remove SDP bandwidth lines, or modify the value of an SDP bandwidth line, and shall then apply the procedures below.
The IMS-ALG shall encapsulate all media level "b=" information received in the SDP offer as "old-bandwidth" information with scope "media" within a media-level "codec-change" SDP attribute for the corresponding media line with the instance number one above the highest instance number in the received SDP offer.

The IMS-ALG shall encapsulate all session level "b=" information received in the SDP offer as "old-bandwidth" information with scope "session" within a media-level "codec-change" SDP attribute for every media line with the instance number one above the highest instance number in the received SDP offer.

5.2.3
Manipulation of Codec lists and transcoding
When forwarding an SDP offer, an IMS-ALG can add or remove offered codecs from media lines, and shall then apply the procedures below.



To remove a codec from the forwarded SDP offer, the IMS-ALG shall delete the corresponding payload type number for the codec from the m-line, shall add a "previous-fmt" containing all formats from the received SDP offer within a media-level "codec-change" SDP attribute for the corresponding media line with the instance number one above the highest instance number in the received SDP offer,  shall delete any "fmtp" and "rtpmap" attributes associated with that payload type number, and shall encapsulate all attributes associated with the m-line in "old-attribute" attribute(s) as described in Clause 5.2.1. If bandwidth information is affected by this change, the IMS-ALG shall also apply the procedures in Clause 5.2.2.

To add a new codec to an SDP offer, if the IMS-ALG reserves a MR, the IMS-ALG shall insert a payload type number in the m-line and the attributes needed to specify the codec options, and shall add a "previous-fmt" containing all formats from the received SDP offer within a media-level "codec-change" SDP attribute for the corresponding media line with the instance number one above the highest instance number in the received SDP offer. The IMS-ALG shall apply the procedures in Clause 5.2.1 to add any related attributes. If bandwidth information is affected by this change, the IMS-ALG shall also apply the procedures in Clause 5.2.2.
If an MR is allocated for the media line, the IMS-ALG shall modify the connection address, port and origin in the SDP offer before forwarding to reflect the local media resource. 


Editor's Note: Whether it is necessary to reconstitute the previous origin line is TBD.


When allocating an MR to populate a secondary-realm instance for a media line in a forwarded SDP offer, the IMS-ALG or UA shall use exactly the same payload type numbers and codec attributes for the MR associated with the secondary-realm instance as it uses for the MR associated with the forwarded SDP offer.


5.3
Determination of SDP information associated to a previous visited-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 Clause 6.1, steps 5) and 6)). 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 an own MR.
The IMS_ALG shall determine the SDP information associated to a previous visited-realm instance or secondary-realm instance as follows:

-
If any previous-fmt is contained in any media-level "codec-change" attributes with a higher instance number than the selected visited-realm instance or secondary-realm instance for a given media line, the IMS-ALG shall use the format list within the "codec-change" attribute with the lowest instance number among those. Otherwise, the IMS-ALG shall use the format list within the SDP m-line.
-
If any "old-attribute" attributes(s) with scope "media" and a higher instance number than the selected visited-realm instance or secondary-realm instance exist for a media line, the IMS-ALG shall use the "media" scope attributes encapsulated within the set of "old-attribute" attributes with the lowest instance number among those, and shall ignore all SDP a-lines of the corresponding media line except for "visited-realm" attributes, "secondary-realm" attributes, "old- attribute" attributes, "codec-change" attributes, and "current-cksum" attributes. Otherwise, the IMS-ALG shall use the SDP a-lines of the corresponding media line.

-
If any "old-attribute" attributes(s) with scope "session" and a higher instance number than the selected visited-realm instance or secondary-realm instance exist for any media line, the IMS-ALG shall consider the "session" scope attributes encapsulated within the set of "old-attribute" attributes with the lowest instance number among those:

-
 If those attributes are encapsulated for several media lines and differ between different media lines, the IMS ALG shall ignore all those encapsulated attributes and all session-level SDP a-lines. 
-
Otherwise the IMS-ALG shall ignore all session-level SDP a-lines and use the encapsulated attributes within the "old-attribute" attributes(s) with scope "session of one media line as session level attributes.

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

-
If any "codec-change" attribute with "old-bandwidth" parameter(s) with scope "media" and with a higher instance number than the selected visited-realm instance or secondary-realm instance exist for a media line, the IMS-ALG shall use the "media" scope bandwidth information within the "codec-change" attribute " attribute with the lowest instance number among those. Otherwise, the IMS-ALG shall use the bandwidth information within SDP b-lines of the corresponding media line.

-
If any session-level "codec-change" attribute with "old-bandwidth" parameter(s) with scope "session" and a higher instance number than the selected visited-realm instance or secondary-realm instance exist, the IMS-ALG shall consider the "session" scope bandwidth information within the "codec-change" attribute " attribute with the lowest instance number among those: 
-
If this bandwidth information is encapsulated for several media lines and differs between different media lines, the IMS ALG shall ignore this bandwidth information and any session-level SDP b-lines. 

-
Otherwise the IMS-ALG shall ignore any session-level b-lines and use the encapsulated bandwidth information with scope "session" of one media line as session-level bandwidth information.

Otherwise, the IMS-ALG shall use the bandwidth information within session-level SDP 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.
5. 4
Procedures specific to OMR attributes
5.4.1
General

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

5.4.2
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, "old-attribute" attribute, "codec-change" attribute efor any any media line  in the received SDP offer, starting with the value "1" if there are no such attributes in the SDP offer. If the 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.
5.4.3
previous-fmt
When an IMS-ALG allocates an MR for the media stream associated with a media line in an SDP offer, and adds or deletes codecs from the list before forwarding, the IMS-ALG shall include a previous-fmt in the visited-realm instance (with instance-number = "N") associated with connection address and port information for the media line in the forwarded SDP offer. This previous-fmt shall contain a copy of the list of payload type numbers associated with the visited-realm instance with instance-number value "N-1", if this visited-realm instance exists in the forwarded SDP offer. 

The IMS-ALG shall only include previous-fmt in a visited-realm instance associated with inclusion of an MR and with any change in the codec list. The IMS-ALG and UA shall not include previous-fmt in a visited-realm instance in an SDP answer.

5.4.4
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.

Editor's Note: It may also be necessary to include session or media level information changed as a result of changes in the codec list, e.g., BW. Details are FFS.

*** 2nd Change ***
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, 

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, 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, 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)
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, 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,

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, does not bypasses any previous MRs; to do so, the IMS-ALG shall:

a)
allocate a MR context with access to the IP realms and addrtypes associated with the incoming and outgoing signalling paths, respectively,

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,

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]; 

*** 3rd Change ***

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, secondary-realm and current-cksum SDP attributes are media-level attributes only as defined by Table A.1.

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 codec-change attribute contains codec-related SDP offer information that that has been by a SIP-ALG in the signalling path as identified by the instance number within the codec-change attribute.

The old-attribute attribute contains an SDP attribute that is valid in the SDP offer received by a SIP-ALG in the signalling path as identified by the instance number within the old-attribute attribute.
A.3

Syntax


Editor’s note: The means of identifying the address in the SDP answer is still under discussion and may impact the syntax.

Editor's note: May need to include references to miscellaneous ABNF definitions used in table. Check against TS 24.229 for consistency.


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)
codec-change    = "codec-change" ":" instance-number 
[SP previous-fmt-list]
*(SP old-bandwidth)
*(SP extension-name SP extension-value)
old-attribute    = "old-attribute" ":" scope SP instance-number SP attribute ;from IETF RFC 4566 [6]
instance-number      = 1*DIGIT
realm                = non-ws-string            ;from IETF RFC 4566 [6]
previous-fmt-list    = "prev-fmts" SP fmt *("," fmt)   ;from IETF RFC 4566 [6]
old-bandwidth        = "old-bandwidth" SP scope SP bwtype ":" bandwidth ;from IETF RFC 4566 [6]
rtcp-port            = "rtcp-port" SP port
rtcp-address         = "rtcp-address" SP connection-address
scope = "session" / "media"extension-name   = token ; Shall be diffrent to existing tokens "previous-fmt",
                             ; "retained-att-number", "rtcp-port" and "rtcp-address".
extension-value  = non-ws-string

current-cksum        = "current-cksum" ":" HEXDIG HEXDIG HEXDIG HEXDIG

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>: For a visited-realm or codec-change attribute, instance-number is a positive decimal integer between 1 and 256 which identifies the sequence in which this visited-realm and/or codec-change information was added during the forwarding of an SDP offer. If an IMS-ALG adds both a visited-realm and codec-change attribute it will assign the same instance number. For a secondary-realm instance in a forwarded SDP offer, instance-number will have the same value as the instance-number for the visited-realm instance created by the same entity for the connection information in the forwarded SDP offer. For an old-attribute, instance-number will have the same value as the instance-number for the corresponding visited-realm instance. 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. 
<old-bandwidth>:
Provides SDP bandwidth information as defined for the SDP "b=line" in IETF RFC 4566 [6].
<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. 

<previous-fmt-list >: provides the list of payload type numbers as received by a SIP_ALG identified by the instance-number. It has the same syntax as "fmt" as defined by IETF RFC 4566 [6]. It is used to reconstruct the previous media line when bypassing a transcoder. See the detailed procedures in subclause 5.2 of 3GPP TS 29.079 [X].
<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.
<scope>: Identifies if related attribute or bandwidth information is media level or session level..
The visited-realm, secondary-realm and codec-change attributes can be extended. 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 hexidecimal digits.

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 private networks employing border gateways 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 private networks employing border gateways 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 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
old-attribute Attribute
Contact Name: 3GPP Specifications Manager, 3gppContact@etsi.org, +33 (0)492944200
Attribute Name: old-attribute
Long Form: old-attribute
Type of Attribute: session level or media level

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

Purpose: This attribute is used in private 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 anSDP attribute which is only valid if a border gateway is bypassed.
Appropriate Values: See Table A.1.
A.4.5
codec-change Attribute
Contact Name: 3GPP Specifications Manager, 3gppContact@etsi.org, +33 (0)492944200
Attribute Name: old-bandwidth
Long Form: old-bandwidth
Type of Attribute: session level or media level

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

Purpose: This attribute is used in private 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 which is only valid if a border gateway is bypassed.
Appropriate Values: See Table A.1.
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�PAGE \# "'Page: '#'�'"  �� � HYPERLINK "http://www.3gpp.org/ftp/Information/DocNum_FTP_structure_V3.zip" ��Document numbers� are allocated by the Working Group Secretary.   Use the format of document number specified by the � HYPERLINK "http://www.3gpp.org/About/WP.htm" ��3GPP Working Procedures�.


�PAGE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 29.163. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�PAGE \# "'Page: '#'�'"  �� Enter the version of the draft specification here. This number is the version of the draft specification to which the PCR was written and (normally) to which it will be applied if it is agreed.  Make sure that the latest version of the draft specification  is used when creating the PCR. If unsure what the latest version is, go to  http://www.3gpp.org/ftp/specs/latest-drafts/� HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ���


�PAGE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the PCR. It should be no longer than one line. 


One or more organizations (3GPP Individual Members) which drafted the PCR and are presenting it to the Working Group.


�PAGE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change.  A list of work item acronyms can be found in the 3GPP work plan and/or the meeting agenda�


�PAGE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�PAGE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�PAGE \# "'Page: '#'�'"  �� Enter here the consequences if this PCR were to be rejected. 


�PAGE \# f"'Page: '#'�'"  �� If  other specs are affected by this change, then indicate the TS/TR number and the tdoc numbers of the  relevant  (P)CRs


�PAGE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to agree to the PCR. This could include special conditions which are not listed anywhere else above.





