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12.11
Impacts on Bearer Redirection


As specified in sub-clause 17 of 3GPP TS 23.205 [2], BICC-based Nc allows an intermediate MSC Server to optionally redirect the media path during a call to bypass its MGW. This may be used e.g. by a MSC that forwards a call on No Reply (CFNRy), or e.g. by an intermediate MSC once the call has been established to remove a MGW it had inserted in the path during the call establishment to support e.g. announcements. Bearer redirection enables to reduce media packet delay, improve voice qualitfy, and save resources in the network. 
SIP-I based Nc shall support an equivalent optional bearer redirection capability. Using existing SIP procedures as allowed by IETF RFCs 3261 [30] and 3264 [27], it is possible to easily remove or add a media gateway into a media path at an intermediate node. 
This is illustrated in the following examples. 

12.11.1
Bearer redirect before answer
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Figure 12.11.1.1: Before CFNRy (Network model)
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Figure 12.11.1.2: CFNRy and Bearer Redirect (Network model)

Figures 12.11.1.3 and 12.11.1.4 show possible message sequence examples for the call forwarding on no reply with Bearer Redirect. In the example, after the call and the bearer towards the access have been released, MSC server A requests the MGW A to remove the bearer termination for the served mobile subscriber. To redirect the bearer to the forwarded to subscriber (interactions towards the access are not shown), MSC server A sends an INVITE message to the forwarded-to party. Any of the three possible methods may be used :
1. Include the SDP provided by GMSC in the initial INVITE request,

2. Include the SDP provided by GMSC, but include only the selected codec, not the full offered list, or

3. Send the INVITE without including SDP.

In the first case, a full set of codecs are offered to MSC B. However, the offer/answer exchange between GMSC and MSC A has already concluded with a codec(s) selected. The offer to MSC B could result in MSC B selecting a different codec. This would result in MSC A being forced to make a new offer back to GMSC in an attempt to align the codecs. Should MSC A initiate a new offer back to GMSC, this offer must again include the full set of codecs. Offering only the codec(s) selected between MSC A and MSC B may result in failure to find an acceptable codec. (Note that there is no guarantee that the codecs originally offered by GMSC are still available.) However, if a full set of codecs is offered, there is no guarantee that GMSC will select the same codec as is currently selected between MSC A and MSC-B.  This option can lead to an undesirably inefficient sequence as shown in Figure 12.11.1.3 below.
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Figure 12.11.1.3: CFNRy and Bearer Redirect via INVITE with SDP
In the second case, the list of codecs offered to MSC B is reduced. By restricting the list, there is the possibility that the forwarded-to exchange will not find an acceptable codec. Or that a sub-optimal codec is selected for the end to end call.
In the third case, the forward initial INVITE does not contain an SDP offer. This will force the terminating exchange to make the offer, if it supports receipt of initial INVITE request without SDP. This offer may then be passed end-to-end allowing a full negotiation of codecs by all parties and allowing a TrFO configuration to be realized in a deterministic manner as shown in Figure 12.11.1.4 below.
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Figure 12.11.1.4: CFNRy and Bearer Redirect via INVITE without SDP
Which alternative may be supported is an implementation option.
Figure 12.11.1.5 below shows the complete bearer redirection call flow using an INVITE without SDP. 
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Figure 12.11.1.5: Bearer Redirection before answer call flow
A 3GPP node not supporting receipt of initial INVITE request without SDP shall reject such an INVITE, if received.
12.11.2
Bearer redirect after answer
Figure 12.11.2.1 shows the message sequence example for the scenario where an intermediate MSC removes its MGW from the path after the call has been established. The example is quite similar to the preceding one, but involves sending of re-INVITE message towards MSC-B.
To do so, the intermediate MSC may generate a re-INVITE with the SDP of the far switch. As for the preceding example, this can lead to an undesirably inefficient sequence as shown in Figure 12.11.2.1 below.
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Figure 12.11.2/1: Bearer Redirect via INVITE with SDP
In this figure, the intermediate MSC attempts to negotiate two separate offer/answer exchanges. Since each offer may result in an answer that is different from the previous answer (change in codecs, IP address, port, etc.), it may be necessary to then make a subsequent offer to align the far exchange. In theory this exchange could continue indefinitely; in practice it would be expected to converge quickly. However, it is very possible that several offer/answer exchanges may be needed to converge. Such a sequence places a burden on the intermediate exchange to compare SDP answers with previous information to determine if a sequence of offer/answer exchanges is necessary to converge.
An alternative solution to this issue is for the intermediate MSC to send a reINVITE without SDP to one of the exchanges. This will result in that far exchange then initiating the offer/answer sequence. This sequence can continue end-to-end, thereby relieving the intermediate MSC of having to negotiate the two sides independently. Further, as this is a normal offer/answer sequence, it is deterministic in that it will be result in a conclusion with minimal offer/answer exchanges as shown in Figure 12.11.2.2  below. 
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Figure 12.11.2/2: Bearer Redirect via INVITE without SDP

This same approach may just as easily be used to introduce a MGW at an intermediate MSC into a call should one be needed, but not currently included.
Figure 12.11.1.3 below shows the complete bearer redirection call flow using an INVITE without SDP. 
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Figure 12.11.1/3: Bearer Redirection after answer call flow
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