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Abstract of the contribution:

This contribution identifies changes to the TS 23.402 procedures to support the PCRF based S9* interface between the PCRF and the BPCF for the 3GPP Femto application.
1. Introduction
The TR includes two architecture options for the interface between the 3GPP and BBF networks over the S9* interface for 3GPP Femto. The solution in section 5.1.3.2 of he TR relies on the PCRF that handles the UE PCC session to interface with the BPCF over S9* while section 5.1.3 relies on the dedicated H(e)NB policy server. 

This contribution identifies changes to the TS 23.402 procedures to support the PCRF based S9* interface between the PCRF and the BPCF for the 3GPP Femto application. It includes the Attach, Detach, Dedicated Bearer Activation and Intra-LTE macro eNB to 3GPP Femto HO.

2. Proposal

It is proposed to include the 23.402 procedures for 3GPP Femto Flows in the TR.

5.x  TS 23.402 procedures- PCRF based S9* interface for 3GPP Femto
5.x.1
(5.2) Initial E-UTRAN Attach with PMIP-based S5 or S8

This clause is related to the case when the UE powers-on in the LTE network with PMIP-based S5 or S8 interface and includes the case of roamers from a GTP network into a PMIPv6 network when PMIP-based S5 is used to connect the Serving GW and the PDN GW of the visited PLMN. Proxy Mobile IP version 6 is used on S5 or S8 interface. It is assumed that the MAG is collocated with the Serving GW for the PMIPv6 procedure between the Serving GW and the PDN GW.

When only GTP-based S5 or S8 connections are established for roamers from a GTP network into a PMIPv6 network the procedure as described in TS 23.401 [4] applies.
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Figure 5.X.2.y.1 (5.2-1) : Initial E-UTRAN attach with PMIP-based S5 or S8

The signaling sequence relies on the MME to send the  IP@ of the IPSec tunnel using the Create Session Request message per attach procedure of TS 23.401, section 5.3.2.1, figure 5.3.2.1-1.

Editor’s note: It is FFS how the MME obtains the IP@ of the IPSec tunnel. Requires cooperation with RAN2/3.
C.1)
The Serving GW initiates the Gateway Control Session Establishment Procedure with the PCRF that includes the IP@ of the IPSec tunnel
C.2)
The Serving GW sends a Proxy Binding 

C.3)
The PDN GW initiates the IP CAN Session Establishment Procedure with the PCRF

C.3.1 
The h/PCRF initiates the Gateway Control Session Establishment Procedure with the BPCF that includes the IP@ of the IPSec tunnel, QCI, and ARP

Editor’s note: It is FFS how the PCRF discovers the BPCF

C.4)
The PDN GW responds with a PMIPv6 Binding Acknowledgement 

C.5)
The PCRF initiates the Gateway Control and QoS Rules Provision Procedure 

After steps C.1-C.5 the procedure continues as it is defined in clause 5.3.2 in TS 23.401 [4] with the exception that the steps in block D are not performed.

5.X.2 
(5.3) Detach for PMIP-based S5/S8

The procedure in this clause provides the PMIPv6-based S5/S8 variants to all E-UTRAN Detach Procedures, including UE, MME or HSS initiated detach procedure (TS 23.401 [4] clause 5.3.8).

In case of detach, all the bearers at the Serving GW are terminated. Further, the IP CAN session for the UE in the PDN GW is also terminated.
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Figure 5.X.2.y.2 (5.3-1): E-UTRAN Detach Procedure for PMIP-based S5/S8

A.1)
The Serving GW initiates the Gateway Control Session Termination

 A.2)
The Serving GW sends a Proxy Binding Update 

A.3)
The PDN GW initiates the PCEF-Initiated IP‑CAN Session Termination 

A. 3.1 
The PCRF initiates the GW Control Session termination when the last Gx IP CAN session bound to an S9* session is terminated (when the UE detaches from the network). 
A.4)
The PDN GW responds to the Serving GW with the result of the PDN connection release with Proxy Binding Update Acknowledgement

5.x.3 
(5.4) Dedicated Bearer Procedures for E-UTRAN Access with PMIP-based S5/S8

(5.4.1)
General

The procedure given in Figure 5.4.1-1 applies to all dedicated resource allocation operations for E-UTRAN which are triggered by PCRF, with the only exception of MME-initiated Dedicated Bearer Deactivation procedure which is covered in clause 5.4.5.3 The procedures initiated by the S‑GW in the E-UTRAN differ for each case.

The procedure described in Figure 5.4.1-1 shows only the steps, due to PMIP based S5/S8, that are different from the GTP variant of the procedure given in TS 23.401 [4].
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B . 2   PCC Rules Provision  Procedure  

A.1.  Gateway Control and QoS Policy Rules  Provision Procedure  -  begin  

B.1.  Gateway Control and QoS Policy Rules  Provision Procedure  -  end  

  BPCF  

A. 1 -   Gateway Control   and QoS Rules  provisioning   Termination  Procedure  


Figure 5.X.2.y.3 -1 (5.4.1-1): Dedicated Resource Allocation Procedure, UE in Active Mode

NOTE 4:   Step A1 below is executed after step 1 (IP CAN Session Modification sent from the PCRF to the PDN GW) per TS 23.401, Section 5.4.1, and figure 5.4.1-1: Dedicated Bearer Activation Procedure. The new step A.1- shall precede step 1 of TS 23.401, figure 5.4.1-1 in order to determine whether the BPCF will admit the new bearer.
A.1-)
The h/PCRF initiates the GW Control and QoS Provisioning procedure with the BPCF to determine whether the BPCF will admit the new bearer for the sub-session. The message includes the QCI, ARP, GBR, MBR
A.1)
The PCRF initiates the Gateway Control and QoS Rules Provision Procedure specified in TS 23.203 [19] by sending a message with the QoS rules and Event Trigger information to the S‑GW.

Steps between A.1 and B.1 are described in TS 23.401 [4], clauses 5.4.{1, 2.1, 3, 4.1}.

B.1)
The Serving GW indicates to the PCRF whether the requested QoS Policy Rules Provision could 

B.2)
The PCRF initiates the PCC Rules Provision Procedure 

5.x.4 
(5.7.1)
Intra-LTE TAU and Inter-eNodeB (macro to HeNB) Handover with Serving GW Relocation

This clause contains the procedure steps that vary between the GTP and PMIP variant of S5 and S8 for the TAU with MME and Serving GW change procedure defined in TS 23.401 [4], clause 5.3.3.1 as well as Inter-eNodeB Handover with CN Node Relocation described in TS 23.401 [4], clause 5.5.1.2.

In case of a Serving GW relocation, the target Serving GW must establish a Gateway Control Session with the PCRF to perform policy controlled functions such as Bearer-Binding. The source Serving GW relinquishes its Gateway Control Session with the PCRF in step B.
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A.3 Proxy Binding  Ack  
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Figure 5.X. 2.y.4 -1 (5.7.1-1): Intra-LTE and Inter-eNodeB (macro to HeNB) Handover with Serving GW Relocation

A.1)
The Target Serving GW initiates the Gateway Control Session Establishment Procedure 

.

A.2)
The new Serving GW performs a PMIPv6 Proxy Binding 

A.3)
The PDN GW acknowledges the Binding 

A.3.1)
The v/PCRF initiates the GW Control and QoS Provisioning procedure with the BPCF to determine whether the BPCF will admit the new beater for the sub-session.
Steps between A.3 and B.1 are described in TS 23.401 [4], clauses 5.3.3.1 and 5.5.1.

B.1)
The old Serving GW initiates the Gateway Control Session Termination Procedure 
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C.5 Gateway Control and QoS Rules Provison Procedure







C.3 IP-CAN Session Establishment Procedure
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A.1 BBERF-Initiated Gateway Control Session Termination Procedure
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A.3 PCEF-InitIiated IP-CAN Session Termination Procedure







A.1 Gateway Control Session Termination Procedure







Procedure as TS 23.401 Figure 5.3.8.{2,3,4}-1 after Step (A)
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TS 23.401, Figure 5.3.3.1-1, 5.5.1.1.3-1 and 5.5.1.2-1, after step B







TS 23.401, Figure 5.3.3.1-1, 5.5.1.1.3-1 and 5.5.1.2-1, between steps A and B







B.1 Gateway Control Session Termination Procedure







A.1 Gateway Control Session Establishment Procedure
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TS 23.401, Figure 5.3.3.1-1, 5.5.1.1.3-1 and 5.5.1.2-1, before step A
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B.1. Gateway Control and QoS Policy Rules Provision Procedure - end







A.1. Gateway Control and QoS Policy Rules Provision Procedure - begin







B.2 PCC Rules Provision Procedure







Roaming Scenario







hPCRF







Dedicated bearer procedure as per TS 23.401, Figure 5.4.{1,3}-1 and 5.4.2.1-1 and 5.4.4.1-1, between (A) and (B)







PDN GW







MME







eNB







UE







vPCRF







S-GW







  BPCF







A.1- Gateway Control and QoS Rules provisioning Termination Procedure












