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Abstract of the contribution:

This contribution introduces reference architecture and requirements for 3GPP Femto connected to BBF access and when traffic is routed to EPC.
7
Building Block III
Editor's Note:
This clause will contain the material related to Building Block III.
7.x Architecture Option-1
Editor's Note:
This clause will contain the material related to Converged Policy Management Reference Architecture and Requirements for 3GPP Femto
7.x.0 General

Definitions:

Converged PCRF (C-PCRF):  3GPP TS 23.203 defined PCRF with enhancements to authorise resource allocation of BBF resources and determine policy and QoS rules for service date flows of fixed devices that connect to the network via BBF access. 
When the C-PCRF supports both wireline and wireless access it shall not impact 3GPP specific protocol (e.g. Gx) and procedures
Gx extended (Gxe):  Gx based protocol between the C-PCRF and the BBF defined BNG based Policy Enforcement Point (BNG/PEP). It supports BBF specific procedures and IEs, such as physical and logical IP circuit IDs, as needed

IP‑CAN session for fixed: The association between a fixed line (e.g. RG)   and an IP network. The association is identified by one IPv4 and/or an IPv6 prefix together with Line identity information
User Identity: In BBF access the line identity of the fixed device (e.g. RG) is the user identity
7.x.1
Reference model – non Roaming
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Figure 7.x.1-1: Reference model – non Roaming
 7.x.2  Reference model – Roaming HR
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Figure 7.x.2-1: Reference model – Roaming HR
7.x.3  Reference model – Roaming VA/LBO


[image: image3.emf]29

HSS

S8 

GERAN

SAE/LTE

S6a

Serving

Gateway 

S1-U

S1-MME

UTRAN

MME

S11

S10

SecGW

HeNB GW

E-UTRAN

hPCRF

Gx

SGi

Operator’s IP 

Services 

(e.g. IMS, PSS etc.)

Rx

PDN     

Gateway

S9

AN (e.g

DSLAM/ONT)

3GPP

Femto

RG

Media 

Center

BBF 

Device

vPCRF

Gxe

Gxc

BBF defined access and network

Broadband Home Network

HNB 

GW

BNG/PEP

HPLMN

VPLMN

MSC

Iu-

CS

Iu-Ps

S15 


Figure 7.x.3-1: Reference model – Roaming VA/LBO
7.x.4
Architectural requirements and assumptions
The RG where the Femto connects to has established a fixed IP CAN session with the C-PCRF before the C-PCRF requests allocation of BBF resources for Femto service data flows
The C-PCRF binds all Gx sessions from UEs connected to the same Femto with a Gxe session for the RG where the Femto connects to
6.1 Editor's Note: It is FFS whether the DAR will be modified so that the same PCRF is selected for all the UEs connected to a Femto.
6.2 Editor's Note: It is FFS  how the BNG/PED discovers the C-PCRF selected  for the 3GPP femto
6.3 7.x.5  Policy and QoS

The C-PCRF triggers the fixed IP Session modification request over the Gxe interfaces in order to provision plocy rules in the  BNG/PEP  for 3GPP Femto service data flows. 
7.x.6 
Procedures  for Femto
7.x.6.1 Fixed Device Initial Attach  (informative)
The establishment of the BBF fixed IP CAN session  for the RG  over the Gxe interface is a pre-requisite before the C-PCRF can request resource allocation in the BBF access network for Femto service dada flows.
The BNG triggers the fixed IP CAN session with the C-PCRF per BBF specifications.
The fixed devices attaches to the network per BBF specifications.

The BNG triggers the fixed IP CAN session with the C-PCRF per BBF specifications.

[image: image4]
Figure 7.x.6.1 -1 Fixed Device Initial Attach  (informative)
Steps 1 are BBF specific. Note that the default QoS for the device is downloaded from the BBF AAA.

Step-2: The PCEF triggers the establishment of the fixed IP CAN session with the C-PCRF. The message includes the line identity, physical and logical circuit ID, default QoS ape subscribe priority

Step-3: The C-PCRF obtains the subscriber’s profile

Step-4: The C-PCRF PCRF makes policy decision and derives policy rules The C-CPRF may change the default QoS of the subscriber it received from the PCEF

Step-5: The C-PCRF provisions the policy rules at the PEP

Step 6:  BBF specific. The BNG communicates with other NEs in the BBF access network per BBF specifications

7.x.6.2. UE requested PDN connection Establishment 
According to TS 23.401 [2] clause 5.10.2 this procedure is executed when the UE requests connectivity to a PDN.
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Figure 7.x.6.2-1 UE requested PDN connection

Steps 1-4 are the same as in TS 23.401 [2], clause 5.10.2, with the following additional information included in Create Bearer Request message sending between MME and SGW, and between SGW and PGW: HeNB Local IP address, the UDP ports if NAT/NAPT is detected, and/or the FQDN of the fixed broadband access network. The new steps are as follows:

4.1.
The C-PCRF initiates the (Fixed) IP CAN Session Modification procedure over the Gxe interface to the BNG/PEP. The message includes the QoS-Rule with the QoS information). In roaming scenario, the H-PCRF will initiate the procedure over S9 towards the Visited C-PCRF and the Visited C-PCRF in turns initiates the (Fixed) IP CAN Session Modification procedure over the Gxe interface towards the BNG/PEP. The message includes the QoS rules. The BBF Access Network performs admission control based on BBF technical specifications and responds to the C-PCRF The admission control details are out of the scope of this specification.

4.2.
The PCRF acknowledges the IP CAN session establishment/modification

The remaining steps are the same as step 5-16 of TS 23.401 [2], clause 5.10.2.
7.x.6.3. UE-initiated Detach procedure for E-UTRAN
Figure 7.x.6.3 shows the case when UE camps on E-UTRAN and Detach Request is sent to MME.
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Figure 7.x.6.3-1 UE: UE-Initiated Detach Procedure via HeNB- UE camping on E-UTRAN

This procedure is the same as described in TS 23.401 [2], clause 5.3.8.2.1 with the addition of the new step described below.

8.1)
The  C-PCRF initiates the (Fixed) IP CAN Session Modification procedure over the Gxe interface to the BNG/PEP in order to remove/modify policy rules.
7.x.6.4. MME-initiated Detach procedure 

The MME-Initiated Detach procedure is executed per TS 23.401 [2], clause 5.3.8.3.
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Figure 7.x.6.4-1: MME-Initiated Detach Procedure via HeNB

This procedure is the same as described in TS 23.401 [2], clause 5.3.8.3 with the addition of the new step described below.

8.1) The  C-PCRF initiates the (Fixed) IP CAN Session Modification procedure over the Gxe interface to the BNG/PEP in order to remove/modify policy rules and de-allocate resources associated  with the UE.
7.x.6.5. HSS-initiated Detach procedure 

The HSS-Initiated Detach procedure is executed per TS 23.401 [2], clause 5.3.8.4.
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Figure 7.x.6.5-1: HSS-Initiated Detach Procedure via HeNB

This procedure is the same as described in TS 23.401 [2], clause 5.3.8.4 with the addition of the new step described below.

8.1)
The  C-PCRF initiates the (Fixed) IP CAN Session Modification procedure over the Gxe interface to the BNG/PEP in order to remove/modify policy rules and de-allocate resources associated  with the UE. 

7.x.6.6. Dedicated bearer activation
The dedicated bearer procedure for a GTP based S5/S8 is depicted in figure 9.1.7. It applies to dedicated bearer activation/modification/deactivation procedure per TS 23.401 [2], clauses 5.4.1, 5.4.2.1, 5.4.3 and 5.4.4.1.
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Figure 7.x.6.6-1 Dedicated Bearer Activation for HeNB

Step A The   C-PCRF initiates the (Fixed) IP CAN Session Modification procedure over the Gxe interface to the BNG/PEP to provision QoS rules. The message includes the QoS rule and QoS Information (QCI, ARP, GBR, MBR) according to TS 23.203 [4].


Step 1 to 11 are the same as in TS 23.401 [2], clause 5.4.1.

NOTE:
Step 1 may be triggered by service resource request from AF, BBERF, SPR or the PCRF.

7.x.6.6. Bearer modification with bearer QoS update 

This procedure is executed per TS 23.401 [2], clause 5.4.2 when the QoS resources allocated to a bearer must be modified due to a request from the AF, SPR or the PCRF itself. The PCRF provisions new/modified QoS rules at the BPCF.
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Figure 7.x.6.6-1: Bearer Modification Procedure with Bearer QoS Update via HeNB

This procedure is the same as described in TS 23.401 [2], clause 5.4.2 with the addition of the new step described below.


Step A The  C-PCRF initiates the (Fixed) IP CAN Session Modification procedure over the Gxe interface to the BNG/PEP to provision QoS rules. The message includes the QoS rule and QoS Information (QCI, ARP, GBR, MBR) according to TS 23.203 [4].

Step 1 to 11 are the same as in TS 23.401 [2], clause 5.4.2.1

7.x.6.7. Bearer deactivation 
This procedure is executed per TS 23.401 [2], clause 5.4.4 when the QoS resources bearer must be modified due to a request from the AF, SPR or the PCRF itself. The PCRF provisions new/modified QoS rules at the BPCF in order to free up resources in the BBF access.
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Figure 7.x.6.7: PDN GW Initiated Bearer Deactivation, UE in active mode

This procedure is the same as described in TS 23.401 [2], clause 5.4.4 with the addition of the new step described below.

1)
The  C-PCRF initiates the (Fixed) IP CAN Session Modification procedure over the Gxe interface to the BNG/PEP in order to de-allocate resources in the BBF access network according to TS 23.203 [4].

7.x.6.8. UE requested bearer resource modification 
This procedure is executed per TS 23.401 [2], clause 5.4.5 when the PCRF determines that the UE's request result in allocation/de-allocation of resources in the BBF access.
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Figure 7.x.6.8-1: UE requested bearer resource modification

This procedure is the same as described in TS 23.401 [2], clause 5.4.5 with the addition of the new steps described below.

4.1.
The  C-PCRF initiates the (Fixed) IP CAN Session Modification procedure over the Gxe interface to the BNG/PEP in order to allocate/de-allocate resources in the BBF access network according to TS 23.203 [4]. For resources allocation the message includes the QoS rules.
4.2.
The PCRF acknowledges the IP CAN session establishment/modification.
7.x.6.9. Service Request and Handover Procedures
This clause specifies the Service Request and Handover Procedures with updating the following information to fixed broadband access network: the HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks.

This clause contains the following cases:

-
UE initiated Service Request( clause 5.3.4.1, TS 23.401 [2])

-
X2-based handover without Serving GW relocation(clause 5.5.1.1.2, TS 23.401 [2]),

-
X2-based handover with Serving GW relocation(clause 5.5.1.1.3, TS 23.401 [2]),

-
S1-based handover (clause 5.5.1.3.3 , TS 23.401 [2]),

-
inter-RAT Handover from UTRAN Iu Mode to E-UTRAN (clause 5.5.2.2.2, TS 23.401 [2]),

-
inter-RAT handover from GERAN A/Gb Mode to E-UTRAN(clause 5.5.2.4.2, TS 23.401 [2]).

This following call flow only shows the changed steps, and the steps without change can be referred to the corresponding sections in TS 23.401 [2].
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Figure 9.1.x-1: Service Request and Handover Procedures

1.
UE initiated Service request procedure, or intra-EUTRAN Handover procedure, or inter-RAT handover is initiated, which can be referred to the descriptions of the corresponding clause4 in TS 23.401 [2].

2.
This step is the same as that in TS 23.401 [2], with the addition that target HeNB includes the following additional information: the target HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks in the S1 message and sends them to MME. For the service request case, the S1 message carrying the "NAS: Service request" from UE to MME is Uplink NAS Transport message; for the X2 based handover case, the S1 message is the Path Switch Message; for the S1 based handover or the inter-RAT handover, the S1 message is the Handover Notify Message.

3.
This step is the same as that in TS 23.401 [2], with the following additional information included in create session request message or Modify bearer Request message sending between MME and S-GW, and Modify Bearer Request Message sending between S-GW and PGW: target HeNB Local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed broadband access network.

4.
The P-GW sends IP-CAN session modification request message to the PCRF including the Target HeNB local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed Broadband access networks as defined in TS 23.203 [4]


If the Modify bearer Request message received by P-GW in step 3 contains none of the additional information: HeNB Local IP address, the UDP port if NAT/NAPT is detected, and/or the FQDN of the fixed broadband access network., the P-GW determines that the UE leaves Femto cell and will inform this event to PCRF.

5.
The C-PCRF initiates the (Fixed) IP CAN Session Modification procedure over the Gxe interface to the BNG/PEP in order to allocate resources in the BBF access network according to TS 23.203 [4]. Themessage includes the QoS rules.

6.
The PCRF acknowledges the IP CAN session modification.

7.
This step can refer to the corresponding procedure as in TS 23.401 [2].

NOTE 1:
Admission control in BBF network may not able to perform Admission Control based on signalling received from the C-PCRF over Gxe for forward data from Source HeNB to target HeNB in handover execution phase. Therefore, during HO execution the Source HeNB may mark forward data with DSCP value, such as DSCP value for non-GBR data, to avoid impacts on other UE's GBR service.
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4.2 IPCAN session modification ackn
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5. C-PCRF Initiated (fixed) IP CAN Session Modification
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Steps 2-9  per TS 23.401, figure 5.4.4.1
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Steps 1b - 5 per TS 23.401, figure  5.3.8.4-1
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