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Abstract of the contribution: This document discusses issues in IMS update and session transfer procedures, which causes communication break.
Introduction
There have been some discussions from Naantali (SA2#86) meeting regarding potential voice break and voice quality issues for IMS sessions (S2-113097, S2-114886). This paper examines the scenarios where there may be impacts and suggests a SID/WID in Release 12.
Background
The RFC 3264 defines the SDP offer/answer model which can be used to establish the IMS session and update the ongoing IMS session. Following is the rule for Modifying media stream Address, Port or Transport:

"The offerer MUST be prepared to receive media on both the old and new ports as soon as the offer is sent.  The offerer SHOULD NOT cease listening for media on the old port until the answer is received and media arrives on the new port. Doing so could result in loss of media during the transition...
...

If the answerer changes the port from the previous SDP, it MUST be prepared to receive media on both the old and new ports as soon as the answer is sent.  The answerer MUST NOT cease listening for media on the old port until media arrives on the new port.  At that time, it MAY cease listening for media on the old port.  The same is true for an offerer that sends an updated offer with a new port; it MUST NOT cease listening for media on the old port until media arrives on the new port.
The same is true for an offerer that sends an updated offer with a new port; it MUST NOT cease listening for media on the old port until media arrives on the new port. "

According to the above description, the SIP UA (offerer and answerer) in an ongoing session can change the media plane IP address and port when they update the session.
These rules are applied in IMS session establishment, IMS session modification and IMS session transfer procedure.
Discussion

The dynamic PCC is a key component to operator. It can be used to provide the resource reservation, authorization, QoS policy and charging etc.

When IMS update procedure or IMS session transfer is performed with dynamic PCC, service break occurs and will impact user experience.

Several scenarios have been identified where such impacts could occur: -

· IMS session Transfer between PS-based access networks where the IP address changes, e.g. LTE <-> WIFI and HSPA+ <-> WIFI (see 3GPP TS23.237).
· Dual radio VCC (e.g. GSM + WIFI, UMTS + WIFI). Session transfer between IMS VoIP and CS voice
· Changes in codec during an ongoing session (voice quality impact due to change in bandwidth)
· Changes in port during an ongoing session

Off-line discussions have indicated that the latter two scenarios are commonly encountered. Every time there is a codec change as a result of bandwidth changes, for example. Some example cases are: -

· The user manually upgrades or downgrades a session from NB to WB.

· The remote user upgrades or downgrades a session from NB to WB for any reason.

· Either user requests an upgrade/downgrade to a higher/lower fixed-rate of AMR.

· After eSRVCC that includes downgrade from WB to NB on the originating side, it may be desirable to renegotiate end-to-end down to NB to remove the transcoder.

· If a user gets an off-hold indication based on the signaling and attempts to speak immediately (another potential voice clipping scenario).
In addition, it is good practice to always change the port when there is a modification to the session, eg when changing the codec, because as soon as media arrives at the new port the UE knows that it can stop listening using the old codec.
The following figures illustrate how service break is created in different scenarios. In all scenarios, there is an ongoing IMS session between UE-1 and UE-2. The IP address and port number of UE-1and UE-2 is shown as Addr-1/ Port-11 and Addr-2/ Port-21.
Case 1: IMS session Update with connection information changed
Figure 1 shows an example for IMS session Update procedure when PCC is deployed at both sides.  Other intermediate nodes are omitted:
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Fig 1. IMS Update

In the IMS update procedure, the initiating UE, i.e. UE-1, updates the session with SDP offer which may use a new port number, as shown in the figure Port-12, for the existing media stream, and may include new media type. The offer may indicate that precondition does not meet. When the UE-2 responses the offer with new port number Port-22, the PCC procedure is triggered. After step 5, the PGW2 uses the new 5-tuple (Addr-1, Port-12, Addr-2, Port-22) for gate control. The traffic break from UE-1 to UE-2 exists till new media from UE-1 arrives at the new port. After Step 7, the UE-2 starts sending media to the UE-1. If Port-12 is different from Port-11, the traffic from UE-2 to UE-1 breaks for a short period because the gate control in PGW1 will not be updated to the latest 5-tuple until step 11 is done.

Case 2: Dual Radio PS to PS IMS session transfer
Figure 2 shows an example for PS-PS dual radio transfer procedure when PCC is deployed at both sides. Other intermediate nodes are omitted:

The UE-1 is attached to two different PS access networks.  In the PS1 (PS Network 1), it is allocated with IP address Addr-1a, the related NEs are PGW1, P-CSCF1 and PCRF1, and in the PS2 (PS Network 2), it is allocated with IP address Addr-1b, the related NEs are PGW3, P-CSCF3 and PCRF3.

For the briefness, all the P-CSCFs and related PCRFs are shown in the same box, and the detailed PCC is not shown.
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Fig 2. IMS PS-PS session transfer

The information flow includes two procedures: Access Leg establishment procedure, and IMS Remote end Update procedure. 

In the Access Leg establishment, the UE-1 sends the session transfer request with SDP offer which uses the new IP address Addr-1b and port number Port-12 via P-CSCF3 (for PS2). The offer indicates precondition does not meet. Traffic from UE-2 to UE-1 via PS2 will be blocked. When the UE-1 receives the response, it will perform IMS PRACK procedure. When the P-CSCF3 receives the response indicates precondition meets, it triggers the PCC procedure to modify the session in step 10. After the new 5-tuple is applied and bearer is setup, the traffic from UE-2 to UE-1 is enabled.

 The IMS Remote end Update procedure is the same as case 1.

Case 3: Dual radio CS to PS IMS VoIP session transfer
Figure 3 shows an example for CS to PS dual radio session transfer procedure when PCC is deployed at PS side. Other intermediate nodes are omitted:
There is ongoing session between UE-1’s CS domain and UE-2. The session is anchored in the IMS/SCC AS.
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                                                         Fig 3. IMS dual radio CS->PS session transfer
The service break is similar with that in case 2.

Case 4: Dual radio IMS VoIP to CS session transfer
Figure 4 shows an example for PS-CS dual radio procedure when PCC is deployed at remote end. Other intermediate nodes are omitted:
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Fig 4. IMS dual radio PS->CS session transfer
The service break is similar with that in case 3.

From above figures, the following issues can be identified:

1.   For all case, when PCC is deployed at the remote end (UE-2) , the uplink traffic (to UE-2) will break when the remote end initiates the response to the SDP offer. After the originating side (UE-1) receives the SDP answer, and sends the media to the new contact address, the UE-2 receives the media again.
2.  For PS->CS DRVCC case, downlink break exists because MGW is not ready to forward media from unknown source until SDP answer is received, which carries 5-tuple of the session at remote side;

3. For PS-PS DRVCC case, downlink break exists because the Addr-2 / Port-12 has not been pushed to and accepted by PCRF1. After the P-CSCF1 receives the response (Addr-2/ Port-12), the downlink will recover by PCC procedure;
4.   For the case of UE initiated IMS update procedure, downlink break and uplink break exist as in PS-PS dual radio session transfer procedure.

Proposal
Based on the analysis above, it proposed to create a SID. See t-document S2-121570.
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