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First Change

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].

Codec: A media configuration for a media line in SDP that is specified 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.

Codec Change: Any modification to the media configurations for the media line in the format list or the list of preferred configurations.

Codec List:  Either the format list of the m-line, or a combination of all the preferred configurations and the format list for the media line.

Connected IP realm: Compared to a reference IP realm, a connected IP realm is one identified with a different unique name where all IP endpoints in the two IP realms are mutually reachable (accessible) by means of IP routeing without address translation. Interconnection between the IP realms may be via direct link, via IP tunnel through other networks, via IP routeing through intermediate networks, or via any other method of internetworking as long as their IP endpoints are mutually reachable. The property of connectedness is symmetric but not necessarily transitive. In particular, two IP realms connected to a reference IP realm are not necessarily themselves connected.

Incoming termination:
The termination at an MR in the direction from where an incoming SDP offer is being received at the IMS-ALG that is controlling the MR.

IP realm: A collection of IP endpoints identified by a unique name, where all IP endpoints are mutually reachable by means of IP routeing without address translation. 

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.

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

Second Change

5.x
Handling of connected IP realms

For each IP realm to which a controlled MR has direct access, the IMS-ALG should provision a list of connected IP realms, if any. The IMS-ALG shall determine if an IP realm is connected to a local IP realm based only on provisioning. IMS-ALGs across networks should have symmetrically provisioned information about connected IP realms, i.e., if a first IMS-ALG lists a connected IP realm for a local IP realm, any other IMS-ALG that has the connected IP realm of the first IMS-ALG as a local IP realm should provision the local IP realm of the first IMS-ALG as a connected IP realm.
NOTE:
The OMR algorithm assumes that a first IMS-ALG sending an SDP offer that offers connectivity via a local IP realm will accept from a second IMS-ALG an SDP answer with an address in a connected IP realm, even if the first IMS-ALG does not have provisioned information about the connected IP realm.
Third Change

6.1.3
Deciding whether to allocate a primary local MR and if any previous MR can be bypassed

The IMS-ALG considers received information in the SDP offer and applies local policy to decide whether to allocate a primary local MR and if it is to bypass any previous MRs.

NOTE:
An IMS-ALG can revise these decisions when receiving the SDP answer, applying procedures in subclause 6.2.

The IMS ALG shall perform the following steps:
1)
If all of the following conditions apply:

a)
local policy does not require the allocation of an MR for any non-OMR related reason (e.g. for hosted NAPT traversal on the incoming signalling path, or for legal interception; and

b)
the IP realm, nettype and addrtype for the outgoing signalling path is the same as the 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 i that is less than the highest instance-number value n associated with the media line in the incoming SDP offer; and 

-
such that the instance i is associated with a codec list, determined using the procedures in clause 5.3, which includes all codecs required by local policy, unless the IMS-ALG has a policy to offer the missing codecs proactively without reserving an MR,
then the IMS-ALG shall store an indication that the allocation of a primary local MR is not required and shall store the realm instances with instance-number greater than i, which are associated with MRs that can be bypassed without allocating a primary local MR.
2)
If the following condition applies:

a)
the IMS-ALG controls an MR with access to an IP realm or connected 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 j that is less than the highest instance-number value n associated with the media line in the incoming SDP offer; and 

-
such that the instance j is associated with a codec list, determined using the procedures in clause 5.3, which includes all codecs required by local policy, unless such codecs are provided at a local MR via transcoding,
then the IMS-ALG shall store the  realm instances with instance-number greater than j, which are associated with MRs that can be bypassed when allocating a primary local MR.
3)
If all of the following conditions apply:

a)
the condition in step 1) does not apply;
b)
the IP realm, nettype and addrtype for the outgoing signalling path is the same as the IP realm, nettype and addrtype for the incoming signalling path;
c)
the codec list received in the SDP offer, determined from the SDP m-line and associated non-OMR attribute lines, includes all codecs required by local policy, unless the IMS-ALG has a policy to offer the missing codecs proactively without reserving an MR; and

d)
local policy does not require the allocation of an MR for any non-OMR related reason (e.g. for hosted NAPT traversal on the incoming signalling path, or for legal interception),
then the IMS-ALG shall store an indication that the allocation of a primary local MR is not required and that no MRs can be bypassed when no primary local MR is allocated.
4)
If an indication that the allocation of a primary local MR is not required has been stored in steps 1) or 3), 

-
then the IMS-ALG shall compare the realm instances (and MRs) that can be bypassed with or without allocation of a primary local MR, as determined in steps 1), 2) and 3), and shall use local policy to select whether to allocate a primary local MR, 

-
else the IMS-ALG shall select to allocate a primary local MR,

NOTE:
Usually the decision is made based on which choice retains the smallest total number of MRs in the media path, but local policy may apply other criteria.

5)
If the IMS-ALG selected in step 4) to allocate a primary local MR, then the IMS-ALG shall:
-
if one or more realm instances can be bypassed when allocating a primary local MR, then store instance-number value k=j and apply the procedures in subclause 6.1.4 to bypass previous MRs, else apply the procedures in subclause 6.1.5 to not bypass previous MRs; and
-
apply the procedures in subclause 6.1.6 to allocate a primary local MR.
6)
If the IMS-ALG selected in step 4) to not allocate a primary local MR, then the IMS-ALG shall:
-
if one or more realm instances can be bypassed when not allocating a primary local MR, then store instance-number value k=i and apply the procedures in subclause 6.1.4 to bypass previous MRs, else apply the procedures in subclause 6.1.5 to not bypass previous MRs; and
-
apply the procedures in subclause 6.1.7 to not allocate a primary local MR.

Fourth Change

6.2.5
Receiving a visited-realm instance 

If the IMS-ALG receives a visited-realm instance, then the IMS-ALG shall:

1)
If the visited-realm instance for the media line in the SDP answer has instance-number, nettype and addrtype information that matches the visited-realm instance associated with the incoming SDP offer information,
NOTE 1:
The visited-realm instance associated with the incoming SDP offer information is either the one in the received SDP offer with highest instance-number (before any bypass decision is made), if one is present, or the one added in subclause 6.1.6 step 6) or in subclause 6.1.7 step 2a).
NOTE 2:
The IP realms in the two visited-realm instances either have the same name or are connected.

then the IMS-ALG shall:

-
replace the connection address and port information for the media line in the SDP answer with the connection address and port information from the visited-realm instance in the received SDP answer, and

-
delete the visited-realm instance from the SDP answer, 

2)
else the IMS-ALG shall:

-
 if necessary, 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").
6.2.6
Receiving a secondary-realm instance 

If the IMS-ALG receives a secondary-realm instance, then the IMS-ALG shall:

1)
if the secondary-realm instance for the media line in the SDP answer has instance-number, nettype and addrtype information that matches a secondary-realm instance added by the IMS-ALG when applying procedures in subclause 6.1.8 then the IMS-ALG shall apply the procedures in subclause 6.2.8 to retain a secondary local MR, 

NOTE:
The IP realms in the two secondary-realm instances either have the same name or are connected.

2)
else the IMS-ALG shall:

-
if necessary, 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").

Fifth Change

6.2.8
Retaining a primary or secondary local MR

If the IMS-ALG decides (applying the criteria in subclause 6.2.4 and subclause 6.2.6) to retain a primary or secondary local MR, the IMS-ALG shall:

1)
if the IMS-ALG received an SDP answer with no secondary-realm instance for the media line, then the IMS-ALG shall:

NOTE:
The IMS-ALG retains a primary local MR in this case. The IMS-ALG will never receive a visited-realm instance in an SDP answer when retaining a primary local MR, since the next downstream IMS-ALG will remove a visited-realm instance pointing to a primary local MR, if necessary, in subclause 6.2.5 step 1).

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

2)
if the IMS-ALG received an SDP answer with a secondary-realm instance for the media line,

then the IMS-ALG shall:

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

3)
if the selected codecs in the SDP answer are not in the set of codecs associated with the incoming SDP offer information, as determined in subclause 6.1.4 or 6.1.5 when handling the SDP offer, then modify the SDP answer to include the codecs selected for the incoming termination of the selected local MR;
4)
if the selected MR has access to an IP realm or connected 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 k that is less than the highest instance-number value n associated with the media line in the incoming SDP offer information, previously determined in subclause 6.1.4 or 6.1.5; and 

-
such that the instance k is associated with a codec list, determined using the procedures in clause 5.3, which includes the codecs selected for the incoming termination of the selected local MR in step 3) (using the procedure in subclause 5.5 if the SDP answer includes an actual configuration),
then the IMS-ALG shall:

a)
store the realm instances with instance-number greater than k, which are associated with additional MRs that can be bypassed after selecting a codec for the incoming media path when allocating a primary local MR;
b)
apply the procedures in subclause 6.1.4 to bypass additional previous MRs (using information from the originally received SDP offer);
c)
insert the incoming connection address and incoming port information for the media line, as determined in step b), as the remote connection address and port information for the selected IP realm on the incoming termination of the selected MR;
d)
if necessary, modify the selected codec information in the SDP answer to be a valid response to the incoming SDP offer codec information determined in step b);
e)
if codec information is to be provided to the allocated MR on the incoming termination, provide to the MR the incoming codec information as determined in step d),

5)
If the IMS-ALG applied subclause 6.1.4 to bypass previous MRs when forwarding the SDP offer or in step 4b), then 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 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; and
b)
replace the 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"), 
6)
If the IMS-ALG applied subclause 6.1.5 to not bypass previous MRs when forwarding the SDP offer, and did not bypass previous MRs in step 4b), then the IMS-ALG shall:

a)
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.
Sixth Change

7.2.3
UA may choose an alternate realm instance to bypass an upstream MR

If all the following conditions are true:

1)
the UA can make available a media termination in an IP realm, nettype and addrtype such that this IP realm or a connected IP realm, nettype and addrtype match the IP realm, nettype and addrtype of a visited-realm or secondary-realm instance for the media line in the SDP offer; 

2)
the instance does not match the connection address and port information in the SDP offer; and 

3)
the instance supports the codec selected by the UA, 

then the UA shall:

1)
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 or connected IP realm, nettype and addrtype that matches the IP realm, nettype and addrtype of the instance and the instance supports the codec selected by the UA; 

2)
allocate a media termination in the selected IP realm, nettype and addrtype;
3)
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

4)
replace the 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").

Seventh Change

7.3.2
Receiving SDP answer with OMR information

If the received SDP answer includes a visited-realm or secondary-realm instance for the media line with 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:

NOTE:
The IP realms in the two realm instances either have the same name or are connected.

1)
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
2)
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.

Eighth Change

8.2
Procedures to minimize changes in OMR outcome

If an IMS-ALG receives an SDP offer, and a previous OMR procedures resulted in the establishment of a media path from an MR controlled by that IMS-ALG in the forward direction through a different IP realm than the next IP realm in the signalling path for the SDP offer, the IMS-ALG should add a secondary realm instance corresponding to that MR and the IP realm of the media path to the forwarded SDP offer.

If an IMS-ALG receives an SDP offer, and a previous OMR procedures resulted in the establishment of a media path from an MR controlled by that IMS-ALG in the backward direction through a different IP realm than the previous IP realm in the signalling path for the SDP offer, the IMS-ALG should consider and preferentially select from the options available in subclause 6.1.3 the earliest incoming realm instance with the same IP realm or a connected IP realm, nettype and addrtype as used for the existing media path in the backward direction, unless a clearly superior option is available according to local policy. IMS-ALGs should be symmetrically provisioned with connected IP realm information.
If a transcoding option at a local MR was selected in a previous SDP offer/answer transaction, the corresponding IMS-ALG should again offer the transcoding options currently applied at this MR during subsequent SDP offer/answer transactions, using proactive transcoding with resource reservation.

If a transcoding option at a local MR was not selected in a previous SDP offer/answer transaction, the corresponding IMS-ALG may according to local policy continue to offer transcoding options during subsequent SDP offer/answer transactions. If the IMS-ALG offers transcoding options during a subsequent SDP offer/answer transaction and none of them were previously selected, it should perform transcoding without resource reservation.

End of Changes
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