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The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.401: "GPRS enhancements for E-UTRAN access".
[3]
3GPP TS 23.402: "Architecture Enhancements for non-3GPP accesses".

[4]
3GPP TS 23.107: "Quality of Service (QoS) concept and architecture".

[5]
3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP) across the Gn and Gp interface".

[6]
3GPP TS 23.203: "Policy and charging control architecture".

[7]
IETF RFC 2475: "An Architecture for Differentiated Services".

[xx]
3GPP TS 23.003: "Numbering, addressing and identification".

[yy]
IETF RFC 2486: "The Network Access Identifier".

[zz]
IETF RFC 3261: "SIP: Session Initiation Protocol".

It is preferred that the reference to 21.905 be the first in the list.
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3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].

A-GW
Access Gateway

DSCP
Differentiated services code point

ePDG
evolved Packet Data Gateway

P-GW
PDN Gateway

S-GW
Serving Gateway
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5.1.2

PCRF
5.1.2.1
General
PCRF encompasses policy and charging control decision functionalities to support the operator’s IP services, e.g. IMS, PSS etc. The PCRF receives session information from the AF and informs AF of IP-CAN session events through the Rx+ interface. The PCRF provisions PCC rules to the PCEF in the PDN Gateway via the S7 interface (refer to 3GPP TS 23.401 [2]), to the policy enforcement point in the Serving Gateway via the S7c interface in case of a PMIP based S5/S8 interface (refer to 3GPP TS 23.402 [3]) and to the policy enforcement points of non-3GPP accesses via the S7a and S7b interfaces (refer to 3GPP TS 23.402 [3]).
PCRF can support use cases with home routed traffic with IMS.Interworking between PCRFs is applicable via S9 interface e.g. to support routeing optimization such as local breakout scenario in the roaming architecture.

The PCRF can act as H-PCRF or V-PCRF depending of the location (H-PLMN or V-PLMN respectively).
There may be several PCRF entities in a network. A single PCRF entity within a PLMN shall be associated with all PCC sessions of a UE over different PCRF interfaces as described in subclauses 5.2 and 5.3 of the present TR. 
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5.3
Protocol impacts
5.3.1 
Protocol impacts on S9

5.3.1.1 
General
S9 reference point resides between the H-PCRF and V-PCRF. The S9 interface is used for transferring policy and charging control information between the H-PCRF and the V-PCRF to support scenarios where both the H-PCRF and the V-PCRF are employed, e.g. routeing optimization with a Local Breakout scenario in the roaming architecture and the Serving Gateway employing a policy enforcement point in the visited network. 
Editor's note: In this scenario the V-PCRF may act as a Diameter proxy, routing authorization requests from the PCEF to the H-PCRF based on the home domain of the visiting UE, and routing the reply messages from the H-PCRF back to the PCEF, possibly rejecting/changing the QoS authorized by the H-PCRF. This implies that the S9 reference point is based on the S7 and Rx reference points. The feasibility of using the Diameter realm based routing, and whether additional parameters (like user identification) are required to ensure that all related network elements (e.g. AF, PCEFs/GWs, V-PCRF) end up using the same H-PCRF, is FFS. 
Editor's note: The Allocation-and-Retention-Priority AVP, as specified for the S7 reference point, shall be included in the S9 reference point.
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5.3.1.2 
H-PCRF discovery over S9
The V-PCRF shall provide the DRA of the H-PCRF realm with user identity parameters upon the first interaction between the V-PCRF and the H-PCRF realm. The DRA uses these parameters for ensuring that all Diameter sessions for S7, S9, S7a/c and Rx+ for a certain IP-CAN session reach the same PCRF, when multiple and separately addressable PCRFs have been deployed in the Diameter realm. 
The parameters from the V-PCRF may comprise the same parameters sent by the GW/PCEF or Non-3GPP Access entity to the V-PCRF, i.e. the user identity (UE NAI), APN and UE IP address (3GPP TS 23.203 [6]). 

Editor's Note:
It is FFS in stage 2 whether other parameters in addition to UE NAI may be used for initial selection of PCRF.

The UE IP address, the APN and the user identity (UE NAI) can be transferred through the S9 interface as per the current Gx specification, i.e. using the Framed-IP-Address AVP or Framed-IPv6-Prefix AVP, the Called-Station-ID AVP and the Subscription-ID AVP, respectively. 
	Next Modified Section


5.3.2 
Protocol impacts on Rx+

5.3.2.1 
General
The operator's services providing service information over Rx+ to the PCRF is supported.
5.3.2.2 
PCRF discovery over Rx+
The AF shall provide the DRA of the PCRF realm with user identity parameters upon the first interaction between the AF and the PCRF realm. The DRA uses these parameters for ensuring that all Diameter sessions for S7, S9, S7a/c and Rx+ for a certain IP-CAN session reach the same PCRF, when multiple and separately addressable PCRFs have been deployed in the Diameter realm. The parameters from the AF may comprise the UE IP address, PDN and user identity (3GPP TS 23.203 [6]). 
The AF may have access to a user’s public user identity and private user identity, i.e. the AF may provide the user identity in various formats. 
Editor's Note:
It is FFS what to do if the AF does not have access to a user’s public user identity and private user identity.

The public user identity is of the form of either a SIP uniform resource identifier (URI) or of a telephone uniform resource locator (tel URI). If there is no ISIM application to host the public user identity, a temporary public user identity shall be derived, based on the IMSI. The private user identity shall take the form of an NAI, and shall have the form username@realm. If the private user identity is not known, the private user identity shall be derived from the IMSI. (Refer to 3GPP TS 23.003 [xx] and IETF RFC 3261 [zz]). IMSI comprises maximum 15 digits consisting of Mobile Country Code (MCC), Mobile Network Code (MNC) and Mobile Subscriber Identification Number (MSIN),
Editor's Note:
It is FFS in stage 2 whether other parameters in addition to UE NAI may be used for initial selection of PCRF.

The parameters can be transferred through the Rx+ interface as per the current Rx specification, i.e. using the Framed-IP-Address AVP or Framed-IPv6-Prefix AVP for UE IP address and information about PDN, and using the Subscription-ID AVP for the user identity (UE NAI). 
Editor's Note:
It is FFS whether information about APN shall be transferred through the Rx+ interface.
	Next Modified Section


5.3.3 
Protocol impacts on S7 S7a, S7b, S7c

5.3.3.1 
General

The S7 protocol is based on Gx and incorporates the needs specified in TS 23.401, TS 23.402 and TS 23.203.

There are four different variants defined for the S7 interface: S7, S7a, S7b, S7c. The S7a, S7b and S7c interfaces should be as similar as possible and shall be based on the S7 interface. 

Editor’s note: 
It is FFS whether S7a, S7b and S7c need to have different application identifiers.

The service level (per SDF) QoS parameters are conveyed in PCC rules (one PCC rule per SDF) over the S7 reference point. The service level QoS parameters consist of a QoS Class Identifier (QCI) Allocation and Retention Priority (ARP) and authorised Guaranteed and Maximum Bit Rate values for uplink and downlink. 
NOTE: 
For E-UTRAN, the value of the Label of an EPS bearer is identical to the value of the QCI of the SDF(s) mapped to that EPS bearer, and the value of the ARP of an EPS bearer is identical to the value of the ARP of the SDF(s) mapped to that EPS bearer.
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5.3.3.1.2
PCRF discovery over S7, S7a and S7c
The GW/PCEF or the Non-3GPP Access shall provide the DRA of the PCRF realm with user identity parameters upon the first interaction between the access entity and the PCRF realm. The DRA uses these parameters for ensuring that all Diameter sessions for S7, S9, S7a/c and Rx+ for a certain IP-CAN session reach the same PCRF, when multiple and separately addressable PCRFs have been deployed in the Diameter realm. The parameters from the GW/PCEF or the Non-3GPP Access may comprise the user identity (UE NAI), APN and UE IP address (3GPP TS 23.203 [6]). 
The GW/PCEF or the Non-3GPP Access may provide the user identity in various formats. In the GTP variant the initial bearer establishment contains IMSI as a user identity (3GPP TS 29.060 [5]) which comprises maximum 15 digits consisting of Mobile Country Code (MCC), Mobile Network Code (MNC) and Mobile Subscriber Identification Number (MSIN), (3GPP TS 23.003 [xx]). Other accesses may provide user identity as a NAI which is of format “username@realm” and may be 72 octets long (IETF RFC 2486 [yy]).
Editor's Note:
It is FFS in stage 2 whether other parameters in addition to UE NAI may be used for initial selection of PCRF.

The UE IP address, the APN and the user identity (UE NAI) can be transferred through the S7 and S7a/c interfaces as per the current Gx specification, i.e. using the Framed-IP-Address AVP or Framed-IPv6-Prefix AVP, the Called-Station-ID AVP and the Subscription-ID AVP, respectively. 
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