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Discussion
Access Transfer Alternative 3 is an early allocation procedure, which dislikes Alternative 1 or 2. But Alternative 3 is similar with Alternative 1 and 2 that MSC Server interacts with source SGSN / source MME in the resource reservation procedure.
There’s a bearer issue for the alternative that in case UE initiates the session in E-UTRAN, the QCI=1 bearer will trigger SRVCC when UE moves to 2G/3G if UE is active in PS domain and does not really have any communication, and all other GBR bearers will be removed due to SRVCC. If UE hands over to 2G/3G not supporting DTM, it can’t establish any bearer again.
A possible solution is that the same procedure in Alternative 4 may be used here: 
Allocate a non-GBR voice bearer and use this bearer for voice data transfer temporarily after UE tunes to E-UTRAN/HSPA. After the UE finishes the rSRVCC procedure, the QCI=1 bearer created due to the SIP INVITE request sent by UE to transfer the voice data could be used.
Because MSC Server sends HO Command and Access Transfer Preparation request at the same time, and it is obviously that HO Command will take less time than Access Transfer Preparation request and response. So MGW does not need to perform bi-casting, it only needs to switch media path to the new leg (connect to ATGW) after receiving the ATP response.

Some editorial changes are made too, e.g. correct the message name “Handover required Ack” to “Handover Command”.

Proposal

It is proposed to modify following text in TR 23.885.
First change
6.3.3.7.3
Access Transfer Preparation Alternative 3

The more detailed procedures of the Access Transfer Preparation step are shown in the following figure. This alternative is similar with the Alternative 1 and 2 that MSC Server interacts with source SGSN / source MME, the difference is the UE and ATCF negotiate the codec by standard SDP offer/answer procedure prior to rSRVCC, e.g. immediately after the IMS registration. The SDP offer indicates to reserve a non-GBR voice media bearer (e.g. QCI=7) from the source RAT e.g. by using “b=AS:0” line. Also the IP address and port number for the RTP media is negotiated at the same time between the UE and ATCF. For this reason, unlike in Alternative 1 and 2, the voice media bearer creation for transfer preparation is not needed, which makes the transfer phase less complex and speeds up the procedure. The radio resource of the non-GBR voice media bearer will be released by source RAN in seconds and the resource in ATGW is reserved when MSC Server interacts with the ATCF that rSRVCC is in progress.


Figure 6.3.3.7.3-1 shows an example of the solution when ATCF is involved in the IMS registration made by UE:




Figure 6.3.3.7.3-1: Access Transfer Preparation Alternative 3


Following step 1 and 2 are procedures prior to rSRVCC:

1.
After the IMS registration, UE negotiates the voice codec, IP address, and port number for the RTP voice media with the ATCF (via P-CSCF) using the standard SDP offer / answer procedure. UE uses STI-rSR to send the SDP offer in a SIP INVITE request to the SCC AS via the ATCF, and uses “b=AS:0” line in SDP offer to indicate the bearer reservation and session setup for rSRVCC. As bandwidth is zero, the ATGW will not handle the uplink traffic if sent by UE fraudulently. The ATCF forwards it to SCC AS immediately. When ATCF and SCC AS receives a SDP offer in a SIP INVITE with valid zero bandwidth voice media, then, if the SIP INVITE is destined to the STI-rSR, it responses with “b=AS:0” in the SDP answer, otherwise reject it.
2.
P-CSCF reserves the bearer for voice media using the standard PCC procedures. Knowing from the zero bandwidth for voice media, the PCRF reserves a non-GBR voice media bearer (e.g. QCI=7).

Following steps are procedures for Access Transfer Preparation:

3.
CS call is established as described elsewhere in this solution.


When the rSRVCC occurs, the BSC/RNC sends a HO required (rSRVCC HO) to the MSC Server. The rSRVCC HO is an indication that this HO is for rSRVCC, e.g. by defining new values of "CS to PS relocation triggered" for Cause IE. If the UE is active in PS domain, the HO required sent by RAN to the source SGSN also contains the rSRVCC HO indication, if not, no HO required is send by RAN to the source SGSN.

4.
The MSC Server sends a CS to PS HO request (IMSI) to the source SGSN or the source MME according to what it stored as “serving PS node” for the UE. The source SGSN synchronizes the PS HO and CS to PS HO based on the rSRVCC HO indication from source RAN and IMSI.
5.
Source SGSN / source MME sends a relocation request to the target SGSN/MME.
6.
Target SGSN/MME allocates resources in UTRAN/E-UTRAN.

7.
A relocation response is returned to the Source SGSN / source MME.

8.
A CS to PS HO response is returned from the Source SGSN / source MME to the MSC Server.

9.
MSC Server sends HO Command to the RAN and the RAN send HO from UTRAN/GERAN Command to UE, indicating CS to PS handover, e.g. by including RAB info to remove IE that contains the CS RAB information. There is no need to add the codec and NAS information (e.g. TFT, EPS bearer ID, etc) to the HO from UTRAN/GERAN Command, as the codec and NAS information was negotiated prior to the rSRVCC.

NOTE:
After UE tunes to E-UTRAN, to minimize the interruption delay, it can use the non-GBR voice media bearer to continue to transfer voice data until a GBR voice media bearer (QCI=1) for the session has been created.

10.
In parallel with step 9, the MSC Server sends an Access Transfer Preparation request (STN-SR), e.g. by using a SIP INVITE request, to the ATCF.

In case of without media anchored in ATGW, the media path between ATCF/ATGW and the MSC Server/MGW is to be established.
In case of media path anchored in ATGW, if transcoding is needed, the media path between ATCF/ATGW and the MSC Server/MGW maybe established by ATCF to make the MSC Server/MGW performing transcoding.

The ATCF interacts with ATGW to reserve the resources, have the media path switched, and start voice data transfer for the session established at step 1.
Depending on the selected voice codec and the codec used in the ongoing session between ATCF and remote end, the ATCF/ATGW may begin to perform transcoding.
11.
UE tunes to LTE/HSPA, UE sends Handover to E-UTRAN/HSPA complete message to target eNB/RNC, and then target eNB/RNC sends Handover Notify message to target MME/SGSN. The UE also resumes the existing PS bearers in case those were suspended. Target MME/SGSN performs bearer modification procedure towards the SGW/PGW, effectively completing the EPS-level handover procedure. Note that in case the PS bearers were suspended, they are resumed in the SGW/PGW as an implicit result of the bearer modification procedure.
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