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Abstract of the contribution: This document proposes a new section in MMSC TR to capture the impact to the PCC architecture.
1. Background

MMSC service allows the IMS network to support the use of Multimedia Session Transfer mechanisms in order to handle Terminal Mobility events and/or mobility between UEs for the case when such events are not hidden from the IMS session layer and thus Session Continuity could not otherwise be maintained. In IMS networks, PCC may be deployed to allow the operator to tightly control QoS, policy, and charging related aspects of a particular application. As a result, the interaction between MMSC and PCC needs to be studied to understand the impacts and enhancements that the MMSC puts on the PCC architecture.

This document uses the PS-PS session continuity with partial media transfer as an example to discuss how MMSC interacts with PCC. Based on the discussion, this document proposes new text to be added into MMSC TR 23.893 in order to capture the impacts and enhancements to the PCC architecture.
It should be noted that MMSC is considered as an independent feature to PCC. Without PCC, all MMSC scenarios described in MMSC TR should work as specified. When PCC is used, there might be further impacts introduced by MMSC to the PCC architecture. 

The rest of this paper focuses on PCC interaction for PS-PS session continuity with partial media transfer. 
2. PCC for PS-PS session continuity with partial media transfer

Section 6.5.2.2.4 of TR23.893 provides call flows for PS-PS session continuity with partial media transfer and no P-CSCF change. In this scenario, only part of the media is transferred from source access network to target network as shown in Figure 1 below. 

UE-1 is on an active multimedia session with UE-2 via one IP-CAN. After connecting to a new IP-CAN, obtaining new IP address from the new IP-CAN, and completing the session continuity procedures, UE-1 transfers part of the multimedia session with UE-2 to the new IP-CAN and keep the remaining part on the original IP-CAN. UE-1 is attached to the same P-CSCF after the session continuity procedures. 
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Figure 1 PS-PS session continuity with partial media transfer
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Figure 2: PS-PS multimedia session continuity with partial media transfer and no P-CSCF change
Figure 2 shows from UE1’s perspective, how the media paths changes during the session transfer. Before session transfer, the UE is connected to PDN GW1 via IP-CAN1. The UE has established a SIP dialog with the other end point using IP address, IP1, allocated by PDN GW1. Two media components are used for the multimedia session, one voice component and one video component, both using IP1 as the connection address. When the UE moves to IP-CAN2, it gets a new IP address, IP2, assigned from PDN GW2. The UE moves the video component to the new IP address, IP1, while keeping the SIP signalling and voice component on the old IP address, IP2.
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Figure 3: PCC interaction before PS-PS multimedia session continuity with partial media transfer and no P-CSCF change
The diagram in Figure 3 shows the PCC interaction before partial session transfer with no P-CSCF change.  The SIP signalling goes through P-CSCF. The P-CSCF interacts with the PCRF through Rx interface to communicate session information such as IP address used for SIP signalling and IP address used for voice and video. The PCRF interacts with PDN GW1 through S7 interface. PCC rules related to both the voice and video components are communicated from the PCRF to the PDN GW1 through S7 #1. In order to keep the drawings simple, only cases with a single PCRF is shown here. However, it needs to be understood that when roaming is involved, more than one PCRFs, e.g. one H-PCRF and one or more V-PCRFs, may be involved. However, the PCC interaction is the same as discussed in this section other than the additional roaming interfaces. 
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Figure 4: PCC interaction after PS-PS multimedia session continuity with partial media transfer and no P-CSCF change
The diagram in Figure 4 shows the PCC interaction after partial session transfer with no P-CSCF change.  The SIP signalling goes through P-CSCF. The P-CSCF interacts with the PCRF through Rx interface to communicate session information such as IP address used for SIP signalling and IP addresses used for voice and video components. Since the voice and video components use different IP addresses now, the PCRF has two S7 sessions related to the same Rx session, one S7 session with PDN GW1 and one S7 session with PDN GW2. PCC rules related to the voice component are communicated from the PCRF to the PDN GW1 through S7 #1 while PCC rules related to the video component are communicated from the PCRF to the PDN GW2 through S7#2. The PCRF binds both S7 sessions to the same Rx session.

3. Conclusion and Recommendation

Based on the illustration above, it can be seen that PS-PS session continuity with partial media transfer is inherently supported by both SIP/IMS signalling and PCC architecture. SIP signalling allows the SDP to carry different connection address for different media components and thus it is possible to direct different media to different IP addresses using one SIP dialog. PCC architecture also allows the PCC control needed for such session transfer cases with the following clarifications:

· The application function (P-CSCF in MMSC context) uses Rx/Rx+ to pass SIP signalling IP address and media IP address information to the PCRF. The media IP address may be different from the SIP signalling IP address and different media components may use different IP addresses.

· The PCRF may bind one Rx session to one or more S7 sessions. 

We recommend the following changes to be added to MMSC TR 23.893 in order to capture the MMSC and PCC interaction.
=== Start of Change ===

X
Impacts and Enhancements to PCC
MMSC is considered as an independent feature to PCC. Without PCC, all MMSC scenarios described in this document work as specified. When PCC is used, this section captures the possible impacts introduced by MMSC to the PCC architecture. 
X.1
PCC for PS-PS session continuity with partial media transfer
Section 6.5.2.2.4 provides call flows for PS-PS session continuity with partial media transfer and no P-CSCF change. In this scenario, UE-1 is on an active multimedia session with UE-2 via one IP-CAN. After connecting to a new IP-CAN, obtaining new IP address from the new IP-CAN, and completing the session continuity procedures, UE-1 transfers part of the multimedia session with UE-2 to the new IP-CAN and keep the remaining part on the original IP-CAN. UE-1 is attached to the same P-CSCF after the session continuity procedures. 
The figures in this section illustrate how the media paths are changed before and after the session transfer and how the SIP signalling interacts with PCC. In order to keep the drawings simple, only cases with a single PCRF is shown here. However, it needs to be understood that when roaming is involved, more than one PCRFs, e.g. one H-PCRF and one or more V-PCRFs, may be involved. However, the PCC interaction is the same as discussed in this section other than the additional roaming interfaces. 
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Figure X.1-1: PS-PS multimedia session continuity with partial media transfer and no P-CSCF change
Figure X.1-1 shows how the media paths changes during the session transfer. Before session transfer, the UE is connected to PDN GW1 via IP-CAN1. The UE has established a SIP dialog with the other end point using IP address, IP1, allocated by PDN GW1. Two media components are used for the multimedia session, one voice component and one video component, both using IP1 as the connection address. When the UE moves to IP-CAN2, it gets a new IP address, IP2, assigned from PDN GW2. The UE moves the video component to the new IP address, IP1, while keeping the SIP signalling and voice component on the old IP address, IP2.
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Figure X.1-2: PCC interaction before PS-PS multimedia session continuity with partial media transfer and no P-CSCF change
The diagram in Figure X.1-2 shows the PCC interaction before partial session transfer with no P-CSCF change.  The SIP signalling goes through P-CSCF. The P-CSCF interacts with the PCRF through Rx interface to communicate session information such as IP address used for SIP signalling and IP address used for voice and video. The PCRF interacts with PDN GW1 through S7 interface. PCC rules related to both the voice and video components are communicated from the PCRF to the PDN GW1 through S7 #1.
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Figure X.1-3: PCC interaction after PS-PS multimedia session continuity with partial media transfer and no P-CSCF change
The diagram in Figure X.1-3 shows the PCC interaction after partial session transfer with no P-CSCF change.  The SIP signalling goes through P-CSCF. The P-CSCF interacts with the PCRF through Rx interface to communicate session information such as IP address used for SIP signalling and IP addresses used for voice and video components. Since the voice and video components use different IP addresses now, the PCRF has two S7 sessions related to the same Rx session, one S7 session with PDN GW1 and one S7 session with PDN GW2. PCC rules related to the voice component are communicated from the PCRF to the PDN GW1 through S7 #1 while PCC rules related to the video component are communicated from the PCRF to the PDN GW2 through S7#2. The PCRF binds both S7 sessions to the same Rx session.
=== End of Change ===
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