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Introduction
To solve the user IP address allocated by PCEF are not unique in a APN, Domain identity of UE is needed to make session binding. In clause 5.2 of TS 29.213, it’s specified that “The Domain identity if available in the IP-Domain-Id AVP may also assist on this association, e.g. if other user identity information than the UE IP address is unavailable and the UE IP addresses is not unique for a certain APN.” 
Issues
There are some concerns about roaming cases, so the following clarify the procedures about non-roaming cases and roaming cases and the limitation. There are four types of scenarios including non-roaming scenarios and three types of roaming scenarios.
Non-roaming scenarios:

1）PCRF can complete session binding by determining that the Domain identity received over the Rx interface matches the PCEF Identity received via the Gx interface, and the IP address (IPv4 or IPv6) received over the Rx interface matches the IPv4 address or IPv6 prefix received via the Gx interface. 
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Roaming scenarios:
1）When AF and PCEF are located in the home network, hPCRF can complete session binding by determining that the Domain identity received over the Rx interface matches the PCEF Identity received via the Gx interface, and the IP address (IPv4 or IPv6) received over the Rx interface matches the IPv4 address or IPv6 prefix received via the Gx interface. 
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2) When AF and PCEF are located in the visit network, vPCRF can complete session binding by determining that the Domain identity received over the Rx interface matches the PCEF Identity received via the Gx interface, and the IP address (IPv4 or IPv6) received over the Rx interface matches the IPv4 address or IPv6 prefix received via the Gx interface. Then vPCRF can select hPCRF by subscription identity of user received from Gx interface.
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3) When AF is located in home network and PCEF is located in the visit network, vPCRF can select hPCRF by user identity received from Gx interface. The hPCRF as well as hDRA can receive the IP address but no PCEF identity over S9 interface and IP address with domain identity over Rx interface. So the AF could not select appropriate hPCRF only by IP address if the IP addresses allocated to UEs are the same. But the scenarios that users are allocated the same address and from the same home network are scarcity. And also in GSMA IR6570 specification, it is specified that P-CSCF is located in the visit network for voice roaming.
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Proposal

Solution 1: Clarify the applicable scenarios of the domain identity for session binding. Domain identity is applicable to non-roaming scenarios and roaming cases when both AF and PCEF are located in home network or in the visit network.

Solution 2: extend the S9 interface to bring the PCEF identity.

We prefer the solution 1 and not to impact the S9 interface.
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