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7.3
Alternative 2: Backward Style
7.3.1
Description of the algorithm

This alternative introduces a backward style procedure for OMR, that is, identify when one or more TrGWs and/or RGs can be bypassed, or, an alternative media path can be used, during SDP answer forwarding phase.

This algorithm uses most similar data information as introduced in subclause 7.2.3, but the handling is different as following.
During SDP offer forwarding phase, each IMS-ALG may provides IP realm information on the visited signalling path in the forwarded SDP offer for each media stream. If an IMS-ALG along the way controls TrGW(s) that have access to IP realm(s) other than those IP realms that it controls on the default media path, then the IMS-ALG can advertise its ability to access additional IP realm(s) by including information about them in the forwarded SDP offer, which can help the later IMS-ALG to find the secondary optimized media path. 
The IP realm information, which is most similar as introduced in subclause 7.2.3, contains at least realm identifier, connection/port data, and the codec number. The codec number is the vital information to determine whether proactive transcoding is applied by previous IMS-ALG or not. The IP realm information can optionally include cryptographic signature to ensure the integrity of the data.

During SDP answer forwarding phase, each IMS-ALG may identify one or more TrGWs and/or RGs can be bypassed, or, an alternative media path can be used if it appears to be an improvement over the initial path based on the received IP realm(s) information during SDP offer phase. If an IMS-ALG identifies that a controlled TrGW has a direct connection to an IP realm accessible from a TrGW controlled by a previous IMS-ALG in the path, other TrGWs between these two TrGWs can be potentially bypassed unless:

1.
the codec numbers in those IP realms that are previously received in the SDP offer forwarding phase and beginning from the IP realm identified have been changed; and
2.
the codec in the SDP offer that is selected by terminating side and indicated in the received SDP answer is out of the bound. The boundary is indicated by the codec number of the IP realm identified.
The IMS-ALG may choose to use this optimized media path, to provide the IP realm information that can be directly connected by the TrGW controlled by the previous IMS-ALG in the forwarded SDP answer for the media. If an IMS-ALG receives a SDP answer contains IP realm information accessible from a TrGW controlled by the IMS-ALG, the IMS-ALG use the connection/port data in the IP real information to implement the corresponding changes in the media path to bypass the TrGWs or build an alternative media path. 
If last the IMS-ALG to the remote UE controls an TrGW which can be bypassed, then an extra SDP offer/answer exchange is required.
The IMS-ALG can determine that it is the last one based on deployment. Another alternative is that each IMS-ALG includes IP realm information in the SDP answer, as a result, if the IMS-ALG receives an SDP answer that does not carry IP realm information, it is able to determine it is the last one to the remote UE. And if the IMS-ALG receives a SDP answer that carries IP realm information containing null connection address and/or 0 port number, which means the next IMS-ALG can not find out an optimized media path or an alternative media path, it does not use the connection/port data.

7.3.2
Procedures and call flows

Figure 7.3.2-1 shows a call flow for backward style OMR that the last TrGW can not be bypassed.




Figure 7.3.2-1: Backward style OMR algorithm - last TrGW can not be bypassed
Steps 1a to 1e describe the progression of SDP offers via the IMS-ALGs from UE1 to UE2 and steps 2a to 2e describe the corresponding progression of SDP answers according to the algorithm.
The TrGW controlled by each IMS-ALG has two IP realms, one is on the visited signalling path that needs to be recorded in the SDP offer during SDP offer phase, and the other is on the visiting signalling path. In the flow, the IP realm identifier on the visited signalling path of IMS-ALGn (realm2) is same as that of IMS-ALG2 (realm2), so TrGWs controlled by IMS-ALG2 to IMS-ALGm can be bypassed. The connection/port data in the IP realm of step 2b, 2c, and 2d represent the transport address of TrGW controlled by IMS-ALGn.
Figure 7.3.2-2 shows a call flow for backward style OMR that the last TrGW can be bypassed.
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Figure 7.3.2-2: Backward style OMR algorithm - last TrGW can be bypassed
Steps 1a to 1e describe the progression of SDP offers via the IMS-ALGs from UE1 to UE2, step 2a describes the SDP answer from UE2, step 3a describes the new SDP offer with connection/port information of previous IP realm 2, and steps 4a to 4e describe the corresponding progression of SDP answers according to the algorithm.
In the flow, the IP realm identifier on the visiting signalling path of IMS-ALGn (realm2) is the same as the IP realm identifier on the visited signalling path of IMS-ALG2 (realm2), so TrGWs controlled by IMS-ALG2 to IMS-ALGn can be bypassed. Because the IMS-ALGn is the last IMS-ALG to the remote UE, an extra SDP offer/answer exchange is needed as shown in step 2a and 3a. The connection/port data in the IP realm of step 4b, 4c, and 4d represent the transport address of UE2.
7.3.3
Co-existence of backward and forward style algorithm

It is obviously that basic algorithm introduced in section 7.2.1 and section 7.3.1 can use same data structure, they all based on the IP realm information on the visited signalling path. In backward style algorithm, a critical information element of the IP realm information is the codec number, if an IMS-ALG find out that the codec number in the IP realms has not been changed and is the number of codec in the received SDP offer, that means no previous IMS-ALG appends new codec, the IMS-ALG can use forward style algorithm to cut a circle off from the media path, the next IMS-ALG can proceed the backward style algorithm based on the new media path.
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