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4
SRVCC Reference Architecture

Figure 4-1 shows the Reference Architecture for SRVCC, as used in this Technical Report. 
=======> Snip <=======
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Figure 4-1: Reference Architecture for SRVCC
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5
SRVCC Reference Procedure

=======> Snip <=======
Figure 5.1-2 is ... the simplified ... Reference Procedure of SRVCC.
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Figure 5.1-2: Reference Procedure of SRVCC from LTE to GERAN

10
SDP Offer - Answer between MSC and ATCF
	Begin of Changes


10.1
General

Chapter 5 describes the basic SRVCC procedure in principle; this chapter discusses the communication between SRVCC MSC and ATCF in more detail, considering the current SRVCC standard.

Figure 5.1-2 shows the simplified message flow for SRVCC according to Stage 2. 
10.2
Message and Information from MSC to ATCF

Message 10a, SIP Invite (MSC Preferred Codec List 2), is the first message from MSC to ATCF in the ongoing SRVCC procedure. At that point, the Target RAN leg is more or less completely setup and all necessary resources are allocated. Only the link between Target MGW and ATGW is missing. The Target RAN Codec has been selected, "guessed", based on local criteria only. The IP Address and UPD Port (connectivity data) of the Target MGW are allocated. The SRVCC MSC assembled its "MSC Preferred Codec List 2", with the Target RAN Codec at the first place in this ordered list. 
Message 10a contains mainly this MSC Preferred Codec List 2 and the connectivity data of the Target MGW, besides the necessary call identifier, allowing the ATCF to find the concerned ongoing call.
10.3
Information in ATCF and ATGW and actions
The ATCF knows the IMS Selected Codec of the ongoing call and all alternative Codecs, which are supported by the ATGW. In principle, the ATCF may also know the "remote Supported Codec List", i.e. the list of all Codec candidates for TrFO between the ATGW and the remote end. The IMS Selected Codec is one Codec of that list.
The ATCF does not know the capabilities of the Target RAN, until Message 10a arrives. This is also the point, when the ATCF gets knowledge that SRVCC is necessary. Before, no preparation was possible.
The ATCF takes the MSC Preferred Codec List and selects the CS-PS Codec for the link between ATGW and Target MGW. It is not specified, how the ATCF derives this selection. 
The selection seems obvious, if IMS Selected Codec and Target RAN Codec are identical or at least TrFO-compatible.
If these Codecs do not match, then transcoding must be inserted and the choice for the CS-PS Codec is less obvious. With the selection of the CS-PS Codec the ATCF has the power to decide, where transcoding has to be inserted, if needed.
Then ATCF sends Message 10b, Session Transfer (CS-PS Codec), to the ATGW. Message 10b contains also the connectivity data of the Target MGW. The ATGW allocates the necessary resources, determines the IP address and UPD Port in the ATGW (connectivity data), and returns these to the ATCF. In that moment, the ATGW switched the User Plane from the old LTE leg to the new Target RAN leg sharply.
Message 10b is the first point, when the ATGW gets informed about SRVCC. The ATGW decides, whether transcoding between the IMS Selected Codec and the CS-PS-Codec is necessary. 
The ATGW may also detect and decide, if Mode Control commands must be sent to the remote end, in order to bring the Remote Used Codec into the mode of operation and rate- and bandwidth-range, necessary to match the CS-PS Codec. That is not standardized and left for implementation. In the simplest case, the ATGW just allocates the resources and switches the User Plane from the old LTE leg to the new Target leg. If the Remote Used Codec is TrFO-compatible to the CS-PS-Codec, but currently operating in a non-compatible mode, then speech data from the remote end cannot be understood in the Target RAN. This causes a muting period in the local downlink, until the Remote Codec is in the right mode of operation.
10.4
Message from ATCF to MSC, MGW actions
Message 11b, SIP Response (CS-PS Codec), contains the CS-PS Codec for the link between ATGW and Target MGW and the connectivity data of the ATGW. When the ATCF sends Message 11b to the SRVCC MSC, then the IP link between ATGW and Target MGW can be closed. Now data may already flow between these MGWs.
In principle, the Target MGW can now send Mode Control commands (CMR) towards the ATGW, hoping the ATGW would send them further towards the remote end. This is not standardized, too. If successful, it shortens at least the time until the remote end is in the right mode, although these Mode Control commands are already rather late. 
Since the local UE has so far most likely not landed on the new radio leg, there are no Speech or SID frames arriving in the Target MGW in uplink. The Target MGW may, however, send CMR-Only packets towards the ATGW to initiate this Mode Control. The 3GPP standards for AMR and AMR-WB and the RTP payload format for these allow and recommend these CMR-Only packets (often called "No_Data" packets). In order to combat packet loss these CMR-Only packets should be repeated.
10.5
Message from MSC to MME and LTE UE

Figure 5.1-2 shows that the SRVCC MSC may send message 13, PS to CS Handover Response (Target RAN Codec), immediately after the Target RAN Codec is selected, even before the ATCF is involved by Message 10b.
Message 13 triggers the Handover Command towards the LTE UE. Sending Message 13 early accelerates the Handover on air, but it bears the risk that the resources in the ATGW are not ready, when the UE accesses the new radio leg. Sending Message 13 later, e.g. after Message 11b has been received from the ATCF, bears the risk that the handover on air is too long after the ATGW has switched the User Plane sharply. Whatever the MSC does, it seems insufficient for an optimal SRVCC handover switching in real life networks with load and radio errors.
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