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Abstract:  This contribution discusses how to treat the IP-CAN concept in release 8 PCC
1. Introduction

The IP-CANs and IP-CAN types defined in release 7 PCC needs to be updated with the introduction of EPS. This topic has been briefly discussed at previous SA2 meetings but with no firm conclusion.
In release 7, there is a 1:1 mapping between access technology (3GPP, WLAN, DOCSIS,…) and GW type (GGSN, PDG, CMTS). This allows the IP-CAN type to at the same time indicate both which particular access technology that the UE is using (3GPP, WiMAX, DOCSIS…) as well as the flavour of the GW/Gx. With the introduction of EPS there is however no such simple 1:1 relation between GW/Gx flavour and access technology. Instead the PDN GW is serving a multitude of access technologies. There is therefore a need to clarify the meaning of IP-CAN type with respect to EPS.
2. Background

TS 21.905 defines the IP-CAN as:

IP-Connectivity Access Network (IP-CAN): The collection of network entities and interfaces that provides the underlying IP transport connectivity between the UE and the IMS entities. An example of an "IP-Connectivity Access Network" is GPRS

It is thus understood that “IP-CAN” refers to type of network existing between the UE and the packet data network (PDN), i.e. including both access network and core network.

In TS 23.203 release 7 the IP-CAN type is used for different purposes. TS 23.203 defines the following IP-CANs:

GPRS IP-CAN: This IP-CAN incorporates GPRS over GERAN and UTRAN, see TS 23.060 [12].

I-WLAN IP-CAN: This IP-CAN incorporates 3GPP IP access of I-WLAN, see TS 23.234 [13].

TS 23.203 also include (informative) descriptions related to DOCSIS and WiMAX IP-CANs.

TS 23.203 uses the IP-CAN terminology to document the generic PCC aspects in the main body and the IP-CAN specific aspects in annexes. For each type of IP-CAN there is a description in an annex that is understood to be a specialization of the TS main body. The IP-CAN specific aspects in Rel-7 23.203 are primarily related to QoS handling and include such things as:
· Whether or not an IP-CAN session supports multiple IP-CAN bearers or not

· Whether or not an IP-CAN supports bearer establishment and/or modification procedures

· Details of QoS reservation procedures, e.g. whether network- and/or UE-initiated QoS reservation procedures are supported

· Aspects of the binding mechanism. In particular bearer binding is done in an IP-CAN specific manner

· The QCI correspondence with IP‑CAN specific QoS attributes is IP-CAN specific.
· The type of user identity used in the network may be IP-CAN specific. 
The type of IP-CAN is thus used to indicate properties (primarily related to QoS) of the particular access technology.

In stage 3 TSs (29.212, 29.214), the “IP-CAN type” is used to indicate on Gx and Rx what IP-CAN is used by the UE. In release 7, the following IP-CAN type values are defined: 3GPP, DOCSIS, xDSL, WiMAX and 3GPP2. The IP-CAN type 3GPP is further detailed by the RAT type value (UTRAN, GERAN, WLAN, GAN). 

3. Purpose of the IP-CAN type

The IP-CAN type is used for several purposes and it may be interpreted by different entities in PCC:

· It allows PCRF to identify the flavour of GW/PCEF, e.g. GGSN, PDG in Rel-7 and PDN-GW in Rel-8

· Allows PCRF and AF (P-CSCF) to identify the actual access the user is using, e.g. to enable the PCRF to make the appropriate policy decisions. (IP-CAN type is signalled over Gx and Rx). 

· It is a useful term in TS 23.203 to facilitate documentation of different realizations of PCC. IP-CAN specific flavours of PCC are documented in the annexes. As discussed in the previous section the main use is to indicate different (QoS) properties of an access system.
Furthermore, with the introduction of Release 8 the IP-CAN type could potentially have additional purposes:

· It could allow PCRF to identify flavor of S7x, i.e. flavor of A-GW/BBERF. The flavor may depend on the actual access technology (3GPP, 3GPP2, WiMAX,…). 
· It could allow the AF to identify the flavor of Rx, e.g. depending on 3GPP or TISPAN access

· It could allow PCRF to identify flavor of PCC architecture (on-path or off-path), i.e. whether a PMIP, MIP or GTP based architecture is used.

Regarding the last bullet above, there is a need for the PCRF to understand what type of PCC architecture is used in EPS. For example, for off-path, the PCRF may need to get explicit information of the user plane stack configuration (for S2a or S2c) at the BBERF in order to provide the BBERF with proper information on how to apply the QoS filters. The PCRF may also need to be aware of whether chained S2-S8 case is used or not. 
This type of information about different protocol variants in EPS is needed for proper PCRF operation but there should be no need to be further partition the IP-CANs due to this. There are several reasons, including:

· The QoS properties in the bulleted list in Sec 2 are not dependent on what mobility protocol is used.

· The existence of S7x during the lifetime of an IP-CAN session is not just dependent on access type (an access network may or may not support S7a) or whether on-path or off-path PCC is used (since S7b is not specified in rel-8). The PCRF thus needs be able to operate without S7x also when PMIP/MIP is used in the network. Dividing IP-CANs per mobility protocol would not help.

· There is also no need to propagate information about mobility protocol to an AF. 
The conclusion is therefore that there should be no benefit to further partition the IP-CAN types due to the mobility protocol used. This type of information should thus be provided to the PCRF regardless the IP-CAN type, when needed. (It remains to be confirmed whether information elements that need to be present on Gx and S7x anyway will suffice or an explicit indication is required).  

4. Conclusion
It is proposed to keep the existing semantics of “IP-CAN” in release 8, i.e. defining it in such a way that it indicates which access technology that the UE is using and also the flavour of the GW/Gx/S7x. For some access technologies we may have both an EPC-variant and a non-EPC variant (see further below). For EPS we would thus have the following IP-CANs:

· EPC-based 3GPP

· EPC-based 3GPP2

· EPC-based WiMAX

· EPC-based I-WLAN

IP-CANs for additional access technologies would be defined as needed. 

At the moment it is unclear which accesses will have “standalone” versions in release 8 or if some accesses will only have EPC-based versions. For example, it is undecided whether we will have a release 8 GGSN and consequently it is not clear whether we will have a GPRS IP-CAN in release 8. Furthermore, it is not clear if e.g. the standalone WiMAX IP-CAN (23.203 Annex D.2) is kept in release 8 or whether only an EPC-based WiMAX IP-CAN is specified. The non-EPS based IP-CANs (e.g. GPRS, DOCSIS, WiMAX,…) would thus remain for now. 

5. Proposal

It is proposed to agree on the principles of section 4. If agreed, the authors of this contribution are happy to provide the corresponding CR to capture the agreement.
