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Abstract of the contribution: This paper proposes a new alternative to TR 23.856 on SRVCC Enhancements, which temporarily anchors the voice media on the S-GW/P-GW when the UE hands over to the CS domain.
Discussion:
i. use indirect data forwarding path that IRAT HO uses
The alternative proposed in this paper is to build temporary bearers for voice media before SC execution by eMSC. This alternative can reduce voice interruption time during SRVCC significantly.
Figure1 illustrates the media path before and after the UE handover. The signalling path before and after IMS Service Continuity procedure, and the media path after IMS Service Continuity procedure are not illustrated because they are same to current SRVCC procedure.
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Figure 1
SRVCC enhancement overview
(1)Before accessing 2/3G, UE receives/sends voice data via eNB, source SGW, and PGW. 

(2)After accessing 2/3G, UE receives voice data via PGW, source SGW, source eNB, source SGW again, eSRVCC SGSN, eSRVCC MSC, Target MSC, and 2G/3G access network; UE sends voice data via 2G/3G access network, Target MSC, eSRVCC MSC, eSRVCC SGSN, source SGW, and PGW. eSRVCC SGSN may reallocate a target SGW during the eSRVCC procedures, but the downlink data are still anchored at source SGW. The temporary media path is the same as the indirect data forwarding path that the IRAT HO uses.

(3)After accessing 2/3G, control plan of PGW and source SGW are not been updated immediately, i.e. the control plan is PGW - source SGW - source MME even if eSRVCC SGSN selects a new SGW, and eSRVCC SGSN never sends Modify Bearer Request to source SGW (or to target SGW if SGW reallocation is performed) after receiving Forward Relocation Complete ACK, this can avoid control plane of SGW/PGW having multiple endpoints if both PS handover and eSRVCC procedures are performed.
(4)After IMS service continuity procedure performed by eSRVCC MSC has been finished, the temporary media path will be released.
The temporary bearers minimizes the voice interruption time. The MSC Server will also perform IMS Service Continuity procedures as R8 SRVCC does. This will keep backward compatibility with current SRVCC, especially can reuse mid-call procedures, and reduce the complexity for transferring IMS signaling path.

ii. High level concept
Figure3 illustrates the high level concept of the proposed alternative.
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Figure 3
High level concept of SRVCC enhancement
In addition to the R8 SRVCC, for SRVCC enhancement from E‑UTRAN to UTRAN/GERAN, the MME retrieves media information from UE after receiving the handover request from E‑UTRAN with the indication that this is for SRVCC handling. The media information includes voice codec, connection information, optional media plane security information (e.g. SDES session key or KMS MIKEY-TICKET as specified in TS 33.328), and optional EPS bearer ID for the newly activated voice media. The MME then triggers the IRAT HO procedure for voice component with the SGSN enhanced for eSRVCC via the S3 reference point if the media information has been retrieved successfully. The SGSN then triggers the SRVCC procedure with the MSC Server enhanced for eSRVCC via Sv reference point. After receiving PS-CS handover Response from the MSC Server, the SGSN sends Forward Relocation Response to the MME. After UE tunes to UTRAN/GERAN, the MME coordinates the two IRAT HO complete notification and does not send the Forward Relocation Complete Ack to the SGSN until the Delete Bearer Request for voice component is received, which is caused by UE sending an re-INVITE request or SCC AS sending a BYE request, then the SGSN releases all the resources for the temporary media path.

Proposal
It is proposed to add the depicted alternative into TR 23.856.
Start of change

6.x
Alternative X - SR-VCC Enhancement with voice media temporarily anchoring in SGW/PGW - using indirect data forwarding path that IRAT HO uses
6.x.1
Architecture Reference model
This alternative introduces additional functions to those defined in the R8 SRVCC architecture TS 23.216 [3]. These additional functions are provided by the MSC Server (i.e., MSC Server enhanced for eSRVCC) and the SGSN (i.e., SGSN enhanced for eSRVCC).
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Figure 6.x.1-1
SRVCC enhancement architecture for E-UTRAN to 3GPP UTRAN/GERAN
NOTE 1:
MSC Server shown in the figure is enhanced for eSRVCC, and SGSN shown in the figure is enhanced for eSRVCC.

NOTE 2:
The MSC server enhanced with eSRVCC may not be the final target MSC which connects to the target cell.
NOTE 3:
The SGSN sends uplink voice data directly to Serving/PDN GW, while Serving/PDN GW sends downlink voice data to eNB, eNB forward the downlink voice data to Serving GW again and then to SGSN.
6.x.2
High Level Concept

In addition to the Rel-8 SRVCC, for SRVCC enhancement from E‑UTRAN to UTRAN/GERAN, the MME retrieves media information from UE after receiving the handover request from E‑UTRAN with the indication that this is for SRVCC handling, the media information includes voice codec, connection information, optional media plane security context, and optional EPS bearer ID for the newly activated voice media. The MME then triggers the IRAT HO procedure for voice component with the SGSN enhanced for eSRVCC via the S3 reference point. The SGSN then triggers the SRVCC procedure with the MSC Server enhanced for eSRVCC via Sv reference point, and the SGSN may reallocate a target SGW according to IRAT HO procedure. After receiving PS-CS handover Response from the MSC Server, the SGSN sends IRAT HO response to the MME. After UE tunes to UTRAN/GERAN, the MME coordinates two IRAT HO complete notification and does not send the Forward Relocation Complete ACK to the SGSN until the delete bearer request for voice component is received, which is caused by UE sending reINVITE request or SCC AS sending BYE request, then the SGSN releases all the resources for the temporary media path.
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Figure 6.x.2-1: Overall high level concept for SRVCC enhancement from E-UTRAN to UTRAN/GERAN

6.x.3
Functional Entities
6.x.3.1
MSC Server enhanced for E-UTRAN and 3GPP UTRAN/GERAN SRVCC enhancement
In addition to the standard MSC Server enhanced for SRVCC behavior defined in TS 23.216 [3], an MSC Server which has been enhanced for SRVCC enhancement shall provide the following functions:
-
Exchanging VoIP information for a VoIP link between MGW and SGSN enhanced for eSRVCC during the SRVCC procedure via Sv reference point.

-
Using the voice codec of the VoIP information in the MGW for the VoIP link.

-
Instructing the MGW to release the VoIP resources after IMS Service Continuity procedure has been finished.
6.x.3.2
SGSN enhanced for E-UTRAN and 3GPP UTRAN/GERAN SRVCC enhancement
In addition to the standard SGSN behavior defined in TS 23.216 [3], an SGSN which has been enhanced for SRVCC enhancement shall provide the following additions and clarifications:

-
Exchanging VoIP information for a VoIP link between MGW and the SGSN during the SRVCC procedure via Sv reference point.
-
Mapping the VoIP link to the EPS bearer built by Relocation Preparation procedure.
-
Packing the VoIP data from the VoIP link into the EPS bearer. The SGSN shall set the source and destination connection information of the packed VoIP data according to the media information received in the IRAT HO procedure via S3 interface, the source IP address and port are the same as the UE used before, the destination IP address and port are the same as the Remote end used.
-
Unpacking the VoIP data from the EPS bearer into the VoIP link.
-
Releasing the EPS bearer after IRAT HO procedure as specified in TS 23.401 [6] for handover of the voice component is acknowledged to be completed.

NOTE:
The SGSN does not implement VoIP function, so no additional interface is introduced in the SGSN.

6.x.3.3
MME
In addition to the standard MME behavior defined in TS 23.216 [3], the MME which has been enhanced for eSRVCC shall provide the following functions and clarifications:
-
Retrieving media information of the original voice media from UE before performing handover procedure via NAS message.

-
Initiating the IRAT HO procedure as specified in TS 23.401 [6] for handover of the voice component to the target cell via the S3 interface, and sending the media information to SGSN enhanced for eSRVCC during the IRAT HO procedure. This procedure is only triggered once regardless of the number of voice bearers (i.e. QCI=1) that are in use by the UE.
NOTE:
If the media information can not be retrieved successfully, the MME will perform Rel-8 SRVCC procedure.
-
Not acknowledging the completion of IRAT HO procedure for handover of the voice component until delete bearer request for the voice component is received, and so do the PS handover if both procedures are performed.
6.x.3.4
UE enhanced for SRVCC enhancement
In addition to the standard UE behavior defined in TS 23.216 [3], the UE which has been enhanced for SRVCC enhancement shall provide the following functions:
-
Returning the media information to the MME when the MME retrieved it via a NAS message. The media information shall include voice codec and connection information of the newly activated voice media.

-
Including EPS bearer ID of the newly activated voiced media in the media information if multiple voice bearers are in use by the UE.
-
Including media plane security information of the newly activated voice media in the media information if the voice media is secured.
6.x.4
User plane and message flows
6.x.4.1
MGW - P-GW user plane
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Figure 6.x.4.1-1: User Plane

6.x.4.2
Message flows
Depicted in figure 6.x.4.2-1 is a message flow for SRVCC enhancement from E‑UTRAN to UTRAN or GERAN with DTM HO support, including the handling of the non‑voice component. The differences from the release 8 SRVCC are denoted with the RED arrow. The procedure basically follows the IRAT HO procedure as specified in TS 23.401 [6].
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Figure 6.x.4.2-1
message flow for SRVCC enhancement with DTM HO support
Additional messages, messages with additional IE(s) (only show the additional IEs), and modified node behaviour are explained below:
5.
The source MME sends an NAS message ESM Information Request to the UE.

6.
UE sends an NAS message ESM Information Response (Media Information) to the source MME, the new IE 'Media Information' contains the information about the newly activated voice media, which shall include voice codec and connection information, and may include EPS Bearer ID and media plane security information.
7a)
Source MME initiates the IRAT HO procedure for handover of voice component by sending a Forward Relocation Request (STN-SR, MSISDN, Media Information) message to the SGSN. The SGSN is selected based on the Target ID received in the Handover Required message, which may not be the target SGSN used for PS handover. The connection information in the 'Media Information' is used by the SGSN to set the connection information of the VoIP data packed from the VoIP link established during the PS-CS handover procedure. The EPS Bearer ID in the 'Media Information' is also used by the SGSN to pack the VoIP data correctly when multiple voice bearers exist.
7c)
SGSN initiates the PS-CS handover procedure for the voice bearer by sending a SRVCC PS to CS Request (VoIP Information) message to the MSC Server, the new IE 'VoIP information' shall include voice codec and connection information of the SGSN for the VoIP link, and may include media plane security information if it exists in the received 'Media Information'. The 'VoIP Information' is used by the MSC Server to instruct MGW to reserve VoIP resources and establish the VoIP link.
13.
MSC Server sends a SRVCC PS to CS Response (VoIP Information) message to the SGSN. The new IE 'VoIP Information' shall include connection information of the MGW, and is used by the SGSN to establish the VoIP link.

The SGSN shall map the VoIP link with the EPS bearer created by the IRAT HO procedure, pack the VoIP data from the VoIP link into the EPS bearer, and unpack the VoIP data from the EPS Bearer into the VoIP link.

14.
SGSN sends a Forward Relocation Response message to the source MME as specified in TS 23.401 [6], which contains the addresses and GTP-U tunnel endpoint parameters to the SGSN that are subject to indirect data forwarding.
15.
The Source MME coordinates step 14 and 9b to combine the bearers that will be subject to indirect data forwarding, and sends the message Create Indirect Data Forwarding Tunnel Request to the Serving GW as specified in TS 23.401 [6].
16.
The Serving GW returns the forwarding parameters by sending the message Create Indirect Data Forwarding Tunnel Response as specified in TS 23.401 [6], which contains the Serving GW Address(es) and TEID(s) for Data Forwarding.
21e)SGSN informs the source MME by sending the Forward Relocation Complete Notification message as specified in TS 23.401 [6]. The source MME shall coordinate step 21e and 22b, and shall not send Forward Relocation Complete Acknowledge to the SGSN and the target SGSN for PS handover immediately, so the indirect data forwarding path can exist as long as enough.
The source MME may start a timer after step 21e or 22b.

23.
Upon successfully update remote leg, the SCC AS sends a SIP 200 OK response to the MSC Server. The MSC Server shall instruct the MGW to release the VoIP resources reserved in step 7c.
25.
PDN GW sends a Delete Bearer Request message for voice bearers because the UE sends a SIP reINVITE request to remove the voice media from PS access or the SCC AS sends a SIP BYE request to release the IMS access leg.
NOTE 1:
In order to trigger the Delete Bearer Request message as soon as possible, the SCC AS can try to send a SIP reINVITE request to the UE to remove the voice media from PS access.
26a)After receiving the Delete Bearer Request message for voice bearers, or when the timer started at step 21e or 22b expires, the source MME sends a Forward Relocation Complete Acknowledge message to the SGSN.
26b)SGSN releases all the bearers created during the IRAT HO procedure for handover of voice component.

NOTE 2:
Both the MME and the target SGSN for PS handover will start a timer to release bearers after step 27a as specified in TS 23.401 [6].

End of change
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