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Abstract of the contribution:

This paper discusses the use of the UE’s Network Access Identifier (UE NAI) as a basic PCC addressing identifier.
1. Introdcution
The current assumption in TR 23.803 and TS 23.203 is that REL-7 PCC should re-use the same addressing mechanisms as REL-6 FBC (refer to Section 4.2.0 in 23.803) in order to ensure that the PCEF and the AF connect to the same PCRF. These mechanisms are summarised in Figure 1:
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Figure 1: Addressing mechanisms in 23.803 ans 23.203

· the PCEF relies on the APN and optionally on some additional UE identity;
· the AF relies on the end user IP address and/or some additional UE identity.

For the specific case of GPRS it is written (refer to A.1.3.2.2 of 23.203) that the UE identity is either the IMSI or the MSISDN.
2. Discussion
In this paper we would like to reconsider the suitability of the existing address identifiers in the light of SAE roaming scenarios and their potential impact on PCC (refer also to companion paper [1] for this meeting). A number of SAE proposals in the past (e.g. papers [2] - [5]) and even one PCC proposal [6] have considered PCC scenarios with a Policy Enforcement Point in the VPLMN, including scenarios with two PEPs – one in the VPLMN and the HPLMN each.
Depicted in Figure 2 is the general case with multiple PEPs (referred to as PCEFs in the figure, to comply with the new terminology), which we believe is a good summary of those SAE proposals. The figure includes a split of the PCRF functionality (subject to discussion in both SAE and PCC) and the reference point between the two is referred to as “S7-roam” (i.e. a roaming variant of the S7 ref point in the converged SAE architecture) or “Gw” (as proposed in [6]). The bearer plane (Gi+) is some kind of tunnel allowing traffic to be backhauled to the service network in the HPLMN (e.g. a Mobile IP tunnel, or something else).
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Figure 2: Possible SAE/PCC roaming scenario

Without going into details on these SAE/PCC discussions, which is still a wide open topic, we would like to make the following observations here (note that at this stage all of them are mere assumptions, although they may be likely assumptions):

· in the future the PCRF node (i.e. the H-PCRF in Figure 2) may have to be reachable via three different interfaces: Rx, Gx or Gw;
· the notion of APN may not have the same meaning at the H-GW as it has today (e.g. if H-GW is a Mobile IP HA);
· the IP address on the Rx side may not be a suitable identifier for dynamically assigned IP addresses;
· if the inter-system mobility involves a change in the IP address (e.g. when moving from a PDG to a GGSN or vice versa), it has to be ensured that the target V-PCEF retrieves the same H-PCRF, etc.
Although these are only assumptions, they may point out to potential difficulties in the future in the absence of a clearly defined addressing identifiers for PCC.
3. UE Network Address Identifier (UE NAI)
In this section we consider the properties of the UE NAI as a possible candidate identifier for PCRF addressing.

The NAI [7] is a well established user identifier in IP networks that can be used to identify both a user (the username part of the NAI, often containing an IMSI representation) and a particular network (the realm part of the NAI). 3GPP has already specified the use of NAI within the context of both IMS and 3GPP WLAN interworking, in the form of IMSI-in-NAI.
The NAI is a permanent user identifier and is independent of the UE IP address(es) i.e. even if the latter are dynamically assigned. The NAI can be readily conveyed within popular IETF protocols (e.g. Diameter, RADIUS, Mobile IP, etc.) in as standard way.
The realm part of the NAI may be considered equivalent to the APN in that it helps addressing a particular subdomain within the operator’s network (e.g. a “pcc” prefix could be added to the realm in the same way as the “ims” and “wlan” prefixes are added today for the purpose of IMS and 3GPP WLAN interworking, respectively). In other words, the combination of an APN and a UE identity (which is the basic mechanism for PCRF selection at the PCEF today in 23.803) is equivalent to the UE NAI.

The current text in 23.803 and 23.203 already states that some “UE identity” may be used in addition to the APN (at the PCEF) or the IP address (at the AF) in order to determine the appropriate PCRF node. We are aware that this generic “UE identity” also covers the specific case of the UE NAI.
However, the current text mentions this use of UE identity as an option, meaning that it may not be always available. In addition, for the specific case of GPRS, 23.203 seems to restrict the “UE identity” to the IMSI or the MSISDN only. Such a restriction is unnecessary, as it prevents the use of a UE NAI.
4. Proposal
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Figure 3: Proposed use of UE NAI for PCC addressing

The discussion above seems to imply that a UE NAI could be used as the unique identifier for PCRF addressing across Rx and Gx, and possibly some new interface in the future. This is depicted in Figure 3.
Regardless of the evolution of the SAE/PCC discussions, it is proposed here to discuss the merits of the UE NAI for the purpose of PCRF addressing. It is also suggested that the UE NAI be considered as the preferred or even mandatory address identifier for PCRF addressing.
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