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*** Start of Modified Text in TR 23.894***
7.2
Alternative 1: Extension to SDP for TrGW bypass

7.2.1
Introduction

The IP Multimedia Subsystem has the option to deploy TrGWs between the IP realms defined by each network. Within an IP realm every endpoint is reachable from any other endpoint using a common address space. Each of these TrGWs typically provides a firewall or Network Address Port Translator (NAPT) to limit access to endpoints within a realm. An Interconnection Border Control Function (IMS-ALG) controls each TrGW to allocate new IP addresses and ports as necessary for each SDP media line and updates the SDP connection and port information in each forwarded SDP offer and answer to effectively insert the TrGW into each end-to-end multimedia stream.

The media path associated with a multimedia stream may traverse an arbitrary number of IP realms between endpoints. If the TrGWs in the media path only have connections to its directly connected IP realms on the media path then the media path cannot be optimized using the allocated TrGW resources. However, if either of the endpoints, or any TrGW on the path, also has direct access to one of the other IP realms on the path then a shorter media path exists. 

A sequence of IMS-ALGs implementing the proposed procedures (where each IMS-ALG can determine the IP address and port information for entities on the media path in its interconnected IP realms) will be able to establish a media path with the minimum number of TrGWs without compromising any of the access controls associated with the TrGWs on the path. 

If one or more IMS-ALGs on the signalling path do not implement these proposed procedures then some TrGW bypass can still occur but some potentially bypassable TrGWs may remain in the media path. 

This solution works by adding information to existing SDP offer/answer messages. It is thus an extension to SDP and builds on IMS-ALG/TrGW NAT traversal.

The solution requires two SDP extension attributes and some extensions to IMS-ALG procedures for forwarding SDP offers and answers. IMS-ALGs on the path manipulate the SDP as necessary within a single end-to-end SDP offer/answer transaction to minimize the number of TrGWs on the end-to-end media path. The SDP extension attributes describe media connection and port information for each IP realm on the path that is a candidate to bypass one or more TrGWs on the path.

The base algorithm, while requiring the use of IMS-ALGs, has the following advantages:

-
avoids the need to deploy STUN servers.

-
requires no additional signalling beyond what is needed for a single end-to-end SDP offer/answer transaction.
-
applies independently to each media stream established by an SDP offer/answer transaction.

-
applies to media streams established between any types of endpoints (e.g., UEs, media servers, media gateways).
-
applies to media streams established using SIP 3pcc procedures.
-
requires no new procedures to be supported by endpoints.

-
allows TrGWs to limit access to known IP source addresses.

-
allows TrGWs to predictably manage aggregate bandwidth usage for all sessions.

It should also be noted that this solution can still provide optimization of the media path, even if not all of the networks involved in the signalling path have deployed TrGWs. As long as at least two TrGWs have been deployed the algorithm may be able to optimize the media path. If only one TrGW is deployed, no optimization is possible.
Within the context of the base algorithm, an IMS-ALG may also include information about secondary TrGWs that may provide additional opportunities for optimization.
In addition to the base algorithm, an "active-bypass" option is also described. This provides the ability to attempt to find a shorter media path segment between existing TrGWs associated with the path. This option shares most of the advantages of the base algorithm, but requires additional SIP signalling to establish a SIP dialog for each alternate media path segment candidate. Due to this additional signalling overhead, this option should only be used when it can be determined that dramatic improvement is possible for a media path segment.

7.2.2
Reference Architecture

The following figures show existing 3GPP architecture figures. In the description of this solution the term IMS-ALG has been used, rather than referring to IBCFs or P-CSCFs. The first figure is taken from Annex I of TS 23.228 [8], and shows the IMS Border Control Functions.
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Figure 7.2.2-1: Border Control Functions

In addition, TS 23.228 [8] Annex G contains NAT traversal reference models as shown below:
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Figure 7.2.2-2: Reference model for IMS access when both the signalling and media traverses NAT
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Figure 7.2.2-3: Reference model for IMS access when NAT is needed between the IP-CAN and the IMS domain

7.2.3
Description of base algorithm

7.2.3.1
Overview

Figure 7.2.3.1-1 shows a typical call configuration between endpoints UE1 and UE2, where the SIP signalling goes between the UEs via at least one IMS-ALG (four are shown) and other SIP servers not shown, and one RTP multimedia stream goes between the UEs via the TrGWs and possibly a residential gateway/NAT (RG) associated with each UE (only one RG is shown associated with UE2).  Each TrGW is controlled by its corresponding IMS-ALG. R1, R2, etc., in the figure represent the IP realms associated with each segment of the media path. 

The media path for each multimedia stream between the UEs is established via an end-to-end SDP offer/answer exchange where each IMS-ALG may choose to modify the connection and port information associated with each media line in the SDP to insert its TrGW in the media path according to normal IMS-ALG procedures. Each IMS-ALG may also identify when one or more TrGWs and/or RGs can be bypassed and to modify the forwarded SDP messages to implement the corresponding changes in the media path to bypass the TrGWs. 
The example in figure 7.2.3.1-1 shows UE1 and UE2 as the endpoints for a single media stream, but the algorithm applies independently to each media stream (media line) established by an SDP offer/answer transaction, and to any combination of media stream endpoints including UEs, media servers and media gateways, even when the SDP offer/answer transactions are interworked between SIP dialogs using SIP 3pcc procedures.
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Figure 7.2.3.1-1: Example Call Configuration

The TrGW bypass base algorithm assumes that ICE is not used by any entity in the architecture. Although hybrid procedures are possible, they are beyond the scope of this document. 

It is assumed that the UAs participate in standard SDP offer/answer negotiation by presenting standard connection and port information for each media line according to RFC 4566 [x], RFC 3264 [x] and possibly other extensions. 

The TrGW bypass base algorithm is only implemented by the IMS-ALGs, also considering the reference model shown in Figures 7.2.2-2 and 7.2.2-3.  A basic assumption for the algorithm is that IMS-ALGs are pre-configured with a list of peer networks, which allow the optimization of the media path. The procedures have no impact on any aspect of SDP offer/answer negotiation other than the connection and port information associated with each media line. 

An SDP extension attribute 'visited-realm' provides connection and port information for an IP realm on the signalling path associated with a single media line. Each instance of visited-realm associated with a media line has a unique instance number, a realm identifier, connection/port data, and optional cryptographic signature computed using an algorithm private to each IP realm so as to ensure the integrity of the visited-realm data. There may be a separate visited-realm attribute inserted in the SDP for each media line and for each unique IP realm visited during an SDP offer/answer transaction. 
Pre-configuration of the IMS-ALGs with a list of peer networks allows for simplification of the base algorithm, based on realm information.

The realm attributes in received offers assist IMS-ALGs in the determination of TrGWs to be bypassed. Upon inspection of the realm attribute, IMS-ALGs may decide on the TrGW allocation.

If an IMS ALG decides that previous TrGWs can be bypassed, it indicates this to their controlling IMS-ALGs based on the realm identifier in the SDP answer.

For example in Figure 7.2.3.1-1, if IMS-ALG2 is an egress node and IMS-ALG4 is an ingress node in the same domain, based on the SDP offer/answer transaction IMS-ALG4 will detect a media path optimization based on the detection of the realm identifier in the realm attribute, determining that TrGW controlled by intermediate nodes (i.e. IMS-ALG3, IMS-ALG2), as well as its own can be bypassed and unnecessary resources can be released.

Note that the connection and port information in each SDP offer/answer transaction within a SIP dialog must be handled the same way, re-allocating and de-allocating TrGWs as necessary with each SDP offer/answer transaction to accommodate any potential changes in the IP realms associated with the session endpoints. 

7.2.3.2
Use of secondary TrGWs

Figure 7.2.3.2-1 shows another example call configuration where secondary TrGWs are used to establish a media path with fewer TrGWs. IMS-ALG1 through IMS-ALG5 initially allocate TrGW1a, TrGW2, TrGW3, TrGW4 and TrGW5a as IMS-ALGs forward the initial SDP offer towards UA2 from UA1. These TrGWs enable traversal of unique IP realms R1 through R6 (not labelled in the figure). Since these TrGWs do not create any loop in the media path, it is not possible to bypass any of them if the algorithm is limited to finding loops in a fixed media path. 
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Figure 7.2.3.2-1: Example Configuration using Secondary TrGWs 

While forwarding the initial SDP, if an IMS-ALG along the way, such as IMS-ALG1, controls TrGW(s) that have access to IP realm(s) other than those IP realms that it controls on the default media path (i.e. not R1 or R2), then the IMS-ALG can advertise its ability to access additional IP realm(s) by including information about them in the forwarded SDP. 

An SDP extension attribute 'secondary-realm' is also proposed that provides connection and port information for secondary IP realms associated with the signalling path. The secondary-realm attribute includes the same types of information as the visited-realm attribute.

If a subsequent IMS-ALG (e.g., IMS-ALG5) determines that it controls a TrGW (e.g. TrGW5b) that has a direct connection to an IP realm accessible from a TrGW controlled by a previous IMS-ALG in the path (e.g., IMS-ALG1 and TrGW1b), then the IMS-ALG may choose to use this alternative media path if it appears to be an improvement over the initial path. In this example, the algorithm establishes an alternative media path from UA1 to UA2 via TrGW1b and TrGW5b while significantly reducing the number of TrGWs traversed. Note that the IP realm between TrGW1b and TrGW5b in the example (R7) will not match any of the IP realms R1 through R6. If the connections exist, the algorithm may also generate alternative paths either via TrGW1a and TrGW5b, via TrGW1b and TrGW5a, or via TrGW1a and TrGW5a, for example (not shown).

7.2.3.3
Procedures and call flows

7.2.3.3.1
Example flow for base algorithm

Figure 7.2.3.3.1-1 shows a call flow that corresponds to the configuration in figure 7.2.3.2-1.
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 Figure 7.2.3.3.1-1: Example Flow with base algorithm

Steps 1a to 1f describe the progression of SDP offers via the IMS-ALGs from UA1 to UA2 and steps 2a to 2f describe the corresponding progression of SDP answers according to the base algorithm.
1a.
UE1 (or other SIP user agent) sends an SDP offer associated with a controlled media resource.

1b.
IMS-ALG1 determines that the outgoing IP realm is different from the incoming IP realm and allocates a TrGW for each media line based on existing procedures. The IMS-ALG1 adds visited-realm attributes for the incoming and outgoing IP realms to the forwarded SDP for each media line and changes the connection information in the forwarded SDP to match the allocated TrGW. The IMS-ALG1 may allocate secondary TrGWs for alternate outgoing IP realm options for each media line and add the corresponding secondary-realm attributes to the forwarded SDP. No TrGWs are bypassed.
1c.
If IMS-ALG2 determines that the outgoing IP realm is different from all visited-realm and secondary-realm attributes associated with a media line, and the IMS-ALG2 controls no TrGW with access to an earlier visited-realm or secondary-realm, it allocates a TrGW for the media line based on existing procedures. The IMS-ALG2 adds a visited-realm attribute for the outgoing IP realm to the forwarded SDP for the media line and changes the connection information in the forwarded SDP to match the allocated TrGW. The IMS-ALG2 may allocate secondary TrGWs for alternate outgoing IP realm options for each media line and add the corresponding secondary-realm attributes to the forwarded SDP.  No TrGWs are bypassed.

If IMS-ALG2 determines that the outgoing IP realm matches a visited-realm or secondary-realm attribute associated with the media line, it deletes any visited-realm and secondary-realm attributes for the media line with instance number greater than the matching attribute and changes the connection information in the forwarded SDP to that of the matching attribute. Note that the IMS-ALG2 does not allocate a TrGW, effectively bypassing its own TrGW and zero or more previous TrGWs.

If IMS-ALG2 determines that it controls a TrGW with access to an earlier visited-realm or secondary-realm associated with a media line, it allocates the TrGW, deletes any visited-realm and secondary-realm attributes for the media line with instance number greater than the matching attribute, and changes the connection information in the forwarded SDP to that of the allocated TrGW. Note that the IMG-ALG2 effectively bypasses one or more previous TrGWs.
1d through 1f.
Each subsequent IMS-ALG applies the same algorithm as IMS-ALG2 in step 1c.

2a.
UE2 (or other SIP user agent) responds to the received SDP offer by sending an SDP answer with a media line associated with a controlled media resource. UE2 ignores visited-realm and secondary-realm attributes for the media line in the received SDP offer.
2b.
If IMS-ALG5 previously allocated a TrGW for the media line and bypassed no previous TrGWs for the media line when previously handling the SDP offer, it changes the connection information for the media line in the forwarded SDP answer to that of the allocated TrGW.


If IMS-ALG5 previously bypassed its own TrGW and zero or more previous TrGWs for a media line when previously handling the SDP offer, it adds a visited-realm attribute for the previous connected IP realm to the media line in the forwarded SDP answer, and changes the connection information for the media line in the forwarded SDP answer to the unspecified address.

If IMS-ALG5 previously allocated a TrGW for a media line and bypassed one or more previous TrGWs for the media line when previously handling the SDP offer, it adds a visited-realm attribute for the incoming side of the allocated TrGW to the media line in the forwarded SDP answer, and changes the connection information for the media line in the forwarded SDP answer to the unspecified address.
2c.
If IMS-ALG4 receives valid connection information for the media line in the received SDP answer, it applies the same algorithm as IMS-ALG5 in step 2b.

If IMS-ALG4 receives the unspecified address as the connection information for a media line in the received SDP answer, and the visited-realm for the media line in the received SDP answer matches the incoming IP realm for the media line of the previously received SDP offer, it changes the connection information for the media line in the forwarded SDP answer to the connection information in the visited-realm for the media line from the received SDP answer. IMS-ALG4 now de-allocates and bypasses its TrGW if it has not already done so.

If IMS-ALG4 receives the unspecified address as the connection information for a media line in the received SDP answer, and the visited-realm for the media line in the received SDP answer matches an earlier visited-realm or secondary-realm previously received in the SDP offer, it forwards the received SDP answer for the media line without change. IMS-ALG4 now de-allocates and bypasses its TrGW if it has not already done so.
2d and 2e.
Each subsequent IMS-ALG applies the same algorithm as IMS-ALG4 in step 2c.
2f.
IMS-ALG1 applies the same algorithm as IMS-ALG4 in step 2c, but always forwards valid connection information for each media line in the forwarded SDP answer, since IMS-ALG1 never bypasses itself during the previous processing of the SDP offer for the media line. The TrGW associated with IMS-ALG1 may or may not be bypassed depending on which case applies.
7.2.4
Description of active bypass option

7.2.4.1
Overview of Operation of the Active-Bypass Option

The Active-Bypass option can be used in addition to the proposal described above to discover alternative paths not discovered by the base algorithm.

Figure 7.2.4.1-1 shows an example of the use of the base algorithm with the active-bypass option. If the initial TrGW allocations traversing IP realms R1 through R6 do not offer an opportunity to bypass any TrGWs (as in figure 2), and if no connections exist to offer any of the alternative options available in the base algorithm, then the active-bypass option can discover additional alternative(s). Note that in this case TrGW1b and TrGW5b do not share a common IP realm (in fact, all of the IP realms are different in this example), so the active-bypass option creates a new signalling path via IMS-ALG6 to establish a new media path segment via TrGW6.
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Figure 7.2.4.1-1: Example Configuration with Active-Bypass Option

When implementing the active-bypass option, the following additional information may be included in each visited-realm and secondary-realm attribute generated by the base algorithm for an SDP offer, if available: the approximate geo-location of the corresponding TrGW; the approximate delay of IP packets on the previous media path segment between this TrGW and the immediately preceding TrGW or endpoint; the approximate packet loss rate on the same media path segment; and if the IMS-ALG is reachable via a globally unique host name, then a globally reachable address of the IMS-ALG with a unique instance id for the corresponding SIP dialog and media line, in the form of a temporary GRUU [8].

Each IMS-ALG should include the geo-location, delay and loss information in the first visited-realm attribute that it generates for an SDP offer, and may include them for other visited-realm or secondary-realm attributes if the information differs significantly from the first. Each IMS-ALG may include the GRUU in the first visited-realm attribute that it generates for a media line in an SDP offer. There is no need to repeat the GRUU in subsequent visited-realm or secondary-realm attributes for the same media line.

When processing the SDP answer in the second phase of the base algorithm, after determining which TrGWs (if any) are to be bypassed as a result of the base algorithm, each IMS-ALG that still controls a TrGW determines if there is the possibility that a significantly shorter media path segment can be established via another IMS-ALG reachable via a GRUU. Each IMS-ALG makes this determination based on the available geo-location, delay and packet loss information associated with each TrGW and media path segment.

If an IMS-ALG determines that it may be able to establish a shorter media path segment, the IMS-ALG (e.g., IMS-ALG5) sends a SIP INVITE request to the "best" IMS-ALG reachable via a GRUU (e.g., IMS-ALG1) to establish a separate dialog and corresponding alternate media path segment (e.g., via IMS-ALG6 and TrGW6). If the IMS-ALG is successful in establishing the alternate media path segment and it appears to be significantly better than the corresponding one determined by the base algorithm, then the IMS-ALGs instruct the TrGWs to insert the shorter path segment into the overall media path.

7.2.4.2
Example flow for Active Bypass Option

Figure 7.2.4.2-1 shows a call flow that corresponds to the configuration in figure 7.2.4.1-1.
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Figure 7.2.4.2-1: Example Flow with Active-Bypass Option

Steps 1a to 1f describe the progression of SDP offers via the IMS-ALGs from UA1 to UA2 and steps 2a to 2f describe the corresponding progression of SDP answers according to the base algorithm. After step 2a, IMS-ALG5 determines that it may be able to establish a shorter media path segment via IMS-ALG1 and sends an empty SIP INVITE request to IMS-ALG1 via IMS-ALG6 in steps 3a and 3b. Steps 4a, 4b, 5a and 5b describe a new SDP offer/answer transaction between IMS-ALG1 and IMS-ALG5 via IMS-ALG6 which attempts to establish an alternate media path segment. If an alternate media path segment is successfully established and is a significant improvement, IMS-ALG5 signals the selection of the alternate media path segment to IMS-ALG1 in steps 2b through 2e. IMS-ALG1 incorporates the alternate media path segment into the media path for the primary dialog before forwarding the final SDP answer to UA1 in step 2f.
1a through 1f.

See steps 1a through 1f of figure 7.2.3.3.1-1.

2a.
See step 2a of figure 7.2.3.3.1-1.

3a.
If IMS-ALG5 retains TrGW5a for a media line after processing of the base algorith, if IMS-ALG5 determines that a shorter media path may exist to an earlier IP realm remaining in the path based on geo-location, delay and error rate information available from visited-realm and secondary-realm attributes previously received in the SDP offer for the media line in step 1e, and if there is a temporary GRUU available from the visited-realm or secondary-realm attribute associated with the earlier IP realm, then IMS-ALG5 may attempt to initiate the active-bypass option for the media line by sending an empty SIP INVITE request to the IMS-ALG (IMS-ALG1) associated with the earlier IP realm by setting the Request URI to the temporary GRUU for the media line associted with IMS-ALG1.
3b.
IMS-ALG6 forwards the empty SIP INVITE request to IMS-ALG1.
4a.
IMS-ALG1 responds to the empty INVITE request by sending an SDP offer in a 200 OK response. The SDP offer includes a media line for each media line forwarded in the SDP offer of the original dialog in step 1b for which IMS-ALG1 previously allocated a TrGW. Each media line in the new SDP offer includes a copy of the codec information from the previously forwarded SDP offer, connection information for TrGW1b, and a visited-realm attribute with temporary GRUU.
4b.
IMS-ALG6 forwards the 200 OK response to IMS-ALG5.

5a and 5b.
IMS-ALG5 responds to the 200 OK response with the ACK request including an SDP answer to establish the alternate media path segment between TrGW1b and TrGW5b.

2b.
If the geo-location, delay and error information associated with the alternate path segment for the media line indicates that it is substantially better than the corresponding media path segment established by the original dialog, then IMS-ALG5 forwards the SDP answer for the media line from step 2a after changing the connection information to the unspecified address and including a visited-realm attribute with unique connection information indicating that there is no matching IP realm along the original media path.
2c through 2e.
Since the visited-realm attribute in the received SDP answer does not match any of the IP realms associated with the IMS-ALGs, the IMS-ALGs forward the SDP answer without change, de-allocating TrGWs along the way if necessary.

2f.
IMS-ALG1 waits for receipt of both of  the SDP answers in steps 5b and 2e. If the visited-realm attribute for the media line in step 2e indicates no matching IP realm on the original media path, then IMS-ALG1 completes the insertion of the alternate media path segment into the original media path by substituting connection information for TrGW1b into the forwarded SDP answer.
7.2.5
Interactions with Transcoding

The existing IBCF procedures for transcoding in TS 23.228 [8] either allow the IBCF to add codec options to an SDP offer before forwarding (called proactive transcoding), or allow the session to fail if none of the initial codecs are supported by the terminating side, in which case the IBCF adds codec options to a second SDP offer (called reactive transcoding). 
With reactive transcoding, the IMS-ALG adds the transcoding function and anchors its TrGW only when transcoding is needed. The alternative 1 OMR procedure is fully consistent with reactive transcoding and supports the same degree of media optimization whether or not transcoding is used for a particular session. 

With proactive transcoding, the IMS-ALG may or may not allocate a TrGW at the beginning of the SDP offer/answer transaction, and may need to add or remove the TrGW when the SDP offer/answer transaction completes by initiating a second SDP offer/answer transaction. 
If the IMS-ALG does not allocate a TrGW and forwards the received connection information in the SDP offer, it should also forward any OMR SDP extension attributes to allow full OMR to occur. This assures that if the terminating side selects one of the original codecs and no transcoding is needed, the media path can be correctly established with OMR in one SDP offer/answer transaction. If the terminating side selects one of the additional codecs, the IMS-ALG allocates a TrGW for transcoding and anchors the TrGW in the media path during the second SDP offer/answer transaction without forwarding any OMR extension attributes for prior IP realms in the forwarded SDP offer. This assures that OMR is separately applied to the incoming and outgoing media legs of the anchored TrGW.
If the IMS-ALG allocates a TrGW and forwards the TrGW connection information in the SDP offer, it should not include any OMR extension attributes for prior IP realms. This assures that if the terminating side selects one of the additional codecs associated with the TrGW, the media path can be correctly established with OMR separately applied to the incoming and outgoing media legs of the anchored TrGW within one SDP offer/transaction. If the terminating side selects one of the original codecs and transcoding is not needed, the IMS-ALG removes the TrGW during the second SDP offer/answer transaction,. The alternative 1 OMR procedure performs the appropriate optimizations to the entire media path during the second SDP offer/answer transaction.
For both reactive and proactive transcoding, the alternative 1 OMR procedures apply without change to the existing SDP offer/answer transactions.









7.2.6 


7.2.7 Interworking with PSTN

Since many IMS sessions will be interworked with the CS domain, it would be beneficial to apply optimization to the entire path between endpoints. Alternative 1 applies throughout interconnected IMS networks until the point of interworking with the CS domain (typically the MGCF), but not within the existing CS domain. In the future, IMS may provide more of the transit infrastructure for the CS domain using features like ICS, or by collocating MGCF and MSC functionality, but media optimization within the CS domain is out of scope.
7.2.8 Interaction with local breakout

Use of an IMS-ALG in the home network for a roaming user with local breakout introduces a TrGW in the home network that may be unnecessary if a more direct path exists between the media endpoints. It is the purpose of the base algorithm of Alternative 1 to bypass this TrGW if the roaming network is revisited on the media path. It would be desirable to use the Secondary TrGW option to increase the likelihood of finding a shorter path when local breakout is used and the roaming network is not revisited.
7.2.9 Protecting network resources

It is necessary to assure that a TrGW cannot be bypassed when it is allocated to protect a network media resource such as a transcoder or conference bridge. Alternative 1 only bypasses a TrGW when an authorized alternate media path exists. If a media resource is allocated within a network, Alternative 1 can assure that the media resource can only be accessed either from another endpoint within the network or via a TrGW protecting access from another network. This is accomplished by labelling media connection information with a realm name that is only valid within its network.
7.2.10 Network interconnect issues

Alternative 1 assumes that interconnect agreements are in place to allow the application of the algorithm at the boundary between networks. Media may completely bypass a home or transit network when no media resources are needed in the network. Interconnect agreements must allow for transit of the SDP extensions needed for Alternative 1 and for transit of SIP signalling with or without associated media. Every ALG in a supporting network must support the algorithm. Alternative 1 allows any network to force the media through its network if necessary for media functions or to satisfy regulatory requirements, by either terminating the session at a media server or endpoint, or by removing the SDP extensions from forwarded SDP.

Since Alternative 1 is based on a proposed SDP extension, any non-supporting network should ignore the extension according to standard procedures and use the connection information normally populated in SDP. The result is that any media resource or endpoint in the non-supporting network will be anchored in the path and not subject to bypass. If the non-supporting network introduces no media function in the media path, then it should transit the SDP messages without change, maintaining the ability to apply OMR to the end-to-end media path.

If some peer networks have interoperability issues with the proposed SDP extension, there may be a local policy in the IMS-ALG to delete the OMR SDP extension attributes from SIP messages towards these networks. This policy should be applied selectively since opportunities for media optimization may be lost if the non-supporting network inserts no media functions in the media path.

The extension is not consistent with ICE, but since ICE requires the cooperation of both endpoints, Alternative 1 will take precedence and apply throughout the supporting portions of the end-to-end path.
7.2.11 Resource admission control

Resource admission control in the RAN is triggered by the completion of the SDP negotiation. Since the Alternative 1 algorithm is concurrent with the SDP negotiation and completes by the end of the SDP offer/answer signalling, resource admission control begins only after media optimization completes, thus assuring correct resource allocation.
7.2.12 Lawful Intercept

Alternative 1 allows a network to insert a non-bypassable media resource, such as one needed for lawful intercept, in the path of any IMS session as necessary. Since this media resource cannot be bypassed, it reduces options for media optimization. Optimization is still separately possible on the media legs from the resource to the two endpoints.
Insertion of a media resource in a media path may be visible by an endpoint as a change in connection information if there is no intervening TrGW in the path, compared to a similar session without the media resource. 
Editor's note:
Whether this possibility of detection is an issue for the use of Alternative 1 with LI is FFS, even though there are many possible valid reasons for a network to manipulate connection information in an IMS session.
7.2.13 Charging

Charging records should include sufficient information to capture the allocation and/or bypass of TrGWs in the media path of an IMS session. This information should be used to facilitate reconciliation of charging data between networks.
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