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3.3
Abbreviations

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

ABNF
Augmented Backus-Naur Form

ACA
Accounting Answer

ACR
Accounting Request

AS
Application Server

AVP
Attribute Value Pair

B2BUA
Back-to-Back User Agent

BGCF
Breakout Gateway Control Function

BS
Billing System

CCA
Credit Control Answer

CCF
Charging Collection Function

CCR
Credit Control Request

CDF
Charging Data Function

CDIV
Communication Diversion
CDR
Charging Data Record

CGF
Charging Gateway Function

CONF
Conference

CPCF
Content Provider Charging Function

ECF
Event Charging Function

ECUR
Event Charging with Unit Reservation

CSCF
Call Session Control Function (I-Interrogating; P-Proxy; and S-Serving)

IBCF
Interconnect Border Control Function

IEC
Immediate Event Charging

IMS
IP Multimedia Subsystem
IMS-AGW
IMS Access Media Gateway

IMS-ALG

IMS - Application Level Gateway
IMS-GWF
IMS Gateway Function

ISC
IMS Service Control

MGCF
Media Gateway Control Function

MMTel
MultiMedia Telephony
MRFC
Media Resource Function Controller

MRFP
Multimedia Resource Function Processor

OCS
Online Charging System
OMR
Optimal Media Routing 
RTTI
Real-time Transfer of Tariff Information
SCCF
Subscriber Content Charging Function

SCUR
Session Charging with Unit Reservation

SDP
Session Description Protocol

SIP
Session Initiation Protocol

TIP
Terminating Identity Presentation

TIR
Terminating Identity Restriction
TrGW

Transition GateWay
UA
User Agent

UE
User Equipment

VCC
Voice Call Continuity

VDN
VCC Domain transfer Number
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5.2.2.1.19
Support of Optimal Media Routing (OMR)  
Optimal Media Routing (OMR) relies on IMS-ALG function enhancement, used by some IMS Nodes as described in TS 23.228 [201] Annex Q, when performing media functions at transport level such as firewall or NAT, or application level such as transcoding. The purpose of optimal media routing (OMR) is to identify and remove unnecessary media functions from the media path for each media stream associated to a session. The OMR procedures are applicable to the following IMS entities having IMS-ALG function used in a B2BUA mode:

· P-CSCF for support of NAT for signalling and media (with IMS-ALG/IMS-AGW model as described in TS 23.228 [201]) Annex G)

· IBCF for border Control Functions towards other IMS/SIP Networks (with IBCF/TrGW model as described in TS 23.228 [201] Annex I)

· Any AS performing as a B2BUA controlling media resources

Although the different TS 23.228 [201] scenarios mainly address the IBCF/TrGW, they are also applicable to P-CSCF/ IMS-AGW, except for transcoding function which relates to IBCF only. Consequently, in the different flows, the “GW” stands for TrGW or IMS-AGW, according to the situation. 

The following flows focus on one IMS Node behaviour, embedding such IMS-ALG function supporting OMR, when involved in some of OMR scenarios described in TS 23.228 [201] Annex Q.

Each media line of the same session can be applied with separate OMR decision (i.e different optimised paths), however, for simplification, only one media is assumed in the following call flows.   

In the Figure, the “Originating side” may be an Originating UA or another IMS-ALG in the same IMS Network, or another IMS Network, and the “Destination side” may be a Terminating UA or another IMS-ALG in the same IMS Network, or another IMS Network.   

5.2.2.1.19.1
IMS-ALG Related Procedures for OMR – Session establishment and IMS-ALG bypasses its local GW.
The following figure shows the session establishment with SDP offer/answer exchange from Originating side towards a Destination side, traversing an IMS Network Node including IMS-ALG function supporting OMR, and OMR results in IMS-ALG bypasses its local GW. 
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Figure 5.2.2.1.19.1-1: Message Sequence Chart for Session establishment with IMS-ALG supporting OMR and IMS-ALG bypasses its local GW due to OMR process.
1.
IMS-ALG receives an INVITE with SDP offer-inc (call-ID#-inc) from Originating side, containing the transport address allocated in realm R1 by the Originating side for the media on incoming leg, and potential OMR information from prior user plane segments. 

2.
IMS-ALG determines the outgoing IP realm (R2) is different from the incoming IP realm (R1) and interacts with a  GW in order to allocate a local transport address for the media on outgoing leg, in realm R2. 

3.
IMS-ALG generates INVITE towards Destination side (call-ID#-out), with a new SDP offer-out including such local transport address, and also OMR extensions (for the segment locally handled, along with those received from prior user plane segments) for further OMR decisions. 

4.
The destination side answers with 200 OK and SDP answer-out, with the transport address allocated by the destination side for the media on outgoing leg, as result of OMR processing (based on OMR information provided in step 3). This transport address is in realm R1, thus identifying the local GW to be bypassed (i.e same IP realm as in step 1), and also identifying use of a different IP realm from the default one (i.e R2).
5.  The Local GW is de-allocated (release of resource allocated in step 2 in realm R2). 
6.
IMS-ALG forwards the SDP answer-inc for the media on incoming leg, with this transport address received in step 4. 
7.  IMS-ALG sends Accounting-Request with Accounting-Record-Type indicating START_RECORD to record start of session with “Local GW Not Inserted” and “IP realm Not Default”” indications for the media.
8-9. The CDF opens a session CDR for the IMS Node and acknowledges the reception of the data.
10.
A user plane connection is now established in realm R1 without GW insertion for the media.
5.2.2.1.19.2
IMS-ALG Related Procedures for OMR – Session establishment and alternate IP realm is selected.  
The following figure shows the session establishment with SDP offer/answer exchange from Originating side towards Destination side, traversing an IMS Network Node including IMS-ALG function supporting OMR, and OMR results in alternate IP realm selection (i.e not the default IP realm) for the media.
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Figure 5.2.2.1.19.2-1: Message Sequence Chart for Session establishment with IMS-ALG supporting OMR, and alternate realm is selected due to OMR process.
1. IMS-ALG receives an INVITE with SDP offer-inc (call-ID#-inc) from Originating side, containing the transport address allocated in realm R1 by the Originating side for the media on incoming leg, and potential OMR information from prior user plane segments.

2.
IMS-ALG determines the outgoing IP realm (R2) is different from the incoming IP realm (R1) and interacts with a GW1 in order to allocate a local transport address for the media on outgoing leg, in realm R2. IMS-ALG additionally interacts with GW2 in order to allocate an alternate local transport address for the media in realm R3. 

3.
IMS-ALG generates INVITE towards Destination side (call-ID#-out), with a new SDP offer-out including such local transport addresses, and also OMR extensions (for the segment locally handled, along with those received from prior user plane segments) for further OMR decisions. 

4.
The destination side answers with 200 OK and SDP answer-out, with the transport address allocated by the destination side for the media on outgoing leg, as result of OMR processing (based on OMR information provided in step 3).This transport address is in realm R3, thus identifying the local GW2 to be retained, and also identifying use of a different IP realm from the default one (i.e R2).
5.  The GW1 is de-allocated (release of resource allocated in step 2 for realm R2), and interaction occurs with GW2 to maintain the user plane connection via R3.   
6.
IMS-ALG1 forwards the SDP answer-inc, with the transport address allocated by the GW2 in realm R1, for the media on incoming leg. 
7.  IMS-ALG sends Accounting-Request with Accounting-Record-Type indicating START_RECORD to record start of session with “Local GW Inserted” and “IP realm Not Default” indications for the media.
8-9. The CDF opens a session CDR for the IMS Node and acknowledges the reception of the data.

10a-b.
A user plane connection is now established in realm R1 up to the GW2, and in realm R3 from the GW2 for the media. 

5.2.2.1.19.3
IMS-ALG Related Procedures for OMR – Mid-session procedure 
 The following figure shows a scenario when a new SDP offer/answer exchange due to UE generating a SIP (re‑)iNVITE or SIP UPDATE in mid-session in order to add a media component , and the OMR procedures is processed for this new media, with same situation as in 5.2.2.1.19.1 (IMS-ALG bypasses its local GW).

This scenario also applies for situations where a  (re‑)iNVITE or a SIP UPDATE is issued for updating a media and the OMR procedures is processed again, changing the established media path.   
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Figure 5.2.2.1.19.3-1: Message Sequence Chart for mid-session procedure with IMS-ALG supporting OMR, IMS-ALG bypasses its GW due to OMR process for the added media.
The same steps described in chapter 5.2.2.1.19.1 apply, with following exception: 

1 and 3: a Re-INVITE instead of INVITE 

7.  IMS-ALG sends Accounting-Request with Accounting-Record-Type indicating INTERIM_RECORD to record update of session with “Local GW Not Inserted” and “IP realm Not Default” indications for the media.
8-9. The CDF updates the session CDR for the IMS Node and acknowledges the reception of the data.
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