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Introduction

The purpose of this contribution is two-fold; 

First to offer improvements to the base algorithm based on the user domain information related to the IMS-ALGs and roles (egress, ingress). The current algorithm assumes that each IMS-ALG is interconnecting two IP address realms with full interconnectivity within. However, in many cases an interconnection between two networks will be done via dedicated lines rather than fully meshed IP realms. Therefore, the egress IMS-ALG of an IMS might only be able to indicate the prior IP realm and an ingress IMS-ALG might only be able to indicate the subsequent IP realm. An exception is the IMS-ALG functionality in the P-CSCF, which will add SDP attribute providing information from the previous IP network or access network where the user is attached and another attribute with information related to the subsequent IP realm.
Secondly, offer the following modifications to the document structure; Clause 7.2.3 describes the base algorithm for OMR Alternative 1, but it also describes a variant of the base algorithm involving the use of other (secondary) TrGWs controlled by the same IMS-ALG and the advertising of other IP realms associated with these IMS-ALGs.  This variant should be described in a separate clause, titled “Use of secondary gateways”. Furthermore, references to active bypass algorithm should be limited to the clause 7.2.4 (Description of active bypass option) and no included in the description of the base algorithm to avoid confusion between sections. 
Proposed Changes to TR 23.894

**** First change ****
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 an 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. 
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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 7.2.2.1-2 and 7.2.2.1-3.  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' that provides connection and port information for a previous or/and subsequent IP realm on the signalling path. Each instance of visited-realm has an instance number, 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.
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, as described later, 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 7.2.3.1-2 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, TrGW4, 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 7.2.3.2-2: 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 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.
**** End of all changes ****
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