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1
Discussion

1.1
PCRF/BPCRF discovery in H(e)NB scenario
In last SA2 meeting the architecture for H(e)NB scenario has been agreed and it is represented in section 5.10 and reported in the following. The architecture for the part related to PCRF and BPCF is the same of the WLAN scenario. Although the presence of C-x interface and the procedure related procedure are under discussion, the S9* can be only initiated by PCRF. The BBF network is not aware of the establishment of the IPsec tunnel between the H(e)NB and the SeGW when the HeNB is power on, because such procedure is performed on BBF user plane without involving BBF network element. 

In WLAN scenario the PCRF discovers the BPCF by means of the UE Local IP address, which is IP address assigned to the RG WAN interface in case of NAT RG for both s2c and s2b scenario, or it is a public IP address assigned to the UE. The same scenario can occur for the H(e)NB scenario, where  the PCRF can discover the BPCF using the same procedure used in WLAN scenario by means if the HeNB Local IP address

The HeNB Local IP address is part of the tunnel information. It shall be noted that different procedures to transfer this is formation from the H(e)NB GW and SeGW are under discussion, but at the end of any proposed procedure the PCRF got the HeNB local IP address. It is proposed to add in definition section the definition of HeNB local IP address for clarity.
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1.2
PCRF in roaming scenario
PCRF/BPCF selection has been defined in Section 5.2.2.1.4. But in roaming case, especially when H-PCRF-triggered S9 session establishment, how H-PCRF to find V-PCRF correctly is missed.

Before trying to find V-PCRF, H-PCRF must find V-DRA correctly. There may be multiple PCRF realms, i.e. multiple DRAs, in V-PLMN. In order H-PCRF to find V-DRA correctly, V-PLMN must pre-configure a PCRF realm for all roaming UEs from H-PLMN and the DRA address (or ID) of this specific PCRF realm must be pre-configured in H-PCRF.

After V-DRA selection, H-PCRF may find V-PCRF by V-DRA.

1.3
Enhancement to S9 interface

For WLAN scenario of BBF interworking, when S2b and Gx is used to trigger the PCRF to initiate the S9* session establishment towards the BPCF (for untrusted BBF access over S2b), S2b is enhanced to carry Outer IP header information (including UE local IP address). 

In this case, for roaming with a home routed access, where the Gx interface is between the PCEF in HPLMN and the H-PCRF, the S9 interface should be enhanced to carry Outer IP header information (including UE local IP address) from the H-PCRF to the V-PCRF, so that the V-PCRF can initiate the S9* session establishment towards the BPCF.

Similarly, for H(e)NB scenario of BBF interworking, when GTP Home Routed Traffic is used, the S9 interface should be enhanced to carry Outer IP header information (including H(e)NB local IP address) from the H-PCRF to the V-PCRF so that the V-PCRF can initiate the S9* session establishment towards the BPCF for the H(e)NB.

2
Proposal

It is proposed to apply the following changes to TR 23.839.
* * * Start of 1st Change * * *  
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3GPP Femto:  Refers to the HNB and HeNB NEs as defined by 3GPP. The HNB GW is always required for the HNB architecture while the HeNB GW is option for the HeNB.  

UE local IP address is defined as: either the public IP address assigned to the UE by the BBF domain in the no-NAT case, or the public IP address assigned by the BBF domain to the NATed RG that is used for this UE.

H(e)NB local IP address is defined as: either the public IP address assigned to the H(e)NB by the BBF domain in the no-NAT case, or the public IP address assigned by the BBF domain to the NATed RG that is used for this H(e)NB.

* * * End of 1st Change * * *  
* * * Start of 2nd Change * * *  
5.1.2.3
Reference Points

The reference point S1-MME, S1-U, S3, S4, S10, S11 are defined in TS 23.401 . The reference points S2b, S2c, S6a, S6b, SWx, SWa, SWm, SWn, SWu, SGi, Rx, Gxc are defined in TS 23.402. 

Gx
It provides transfer of dynamic QoS control policies (QoS) and charging rules from PCRF to Policy and Charging Enforcement Function (PCEF) in the PDN GW.

Gxb*     
It connects the ePDG with the PCRF and transports access information, e.g. the outer header of the IPSec tunnel. It is only used for scenarios in which the ePDG provides the access information via Gxb* to trigger the PCRF to initiate the S9* session.
S9
It provides transfer of dynamic QoS control policies (QoS) and charging control information between the Home PCRF and the Visited PCRF in order to support local breakout function. In all other roaming scenarios, S9 has functionality to provide dynamic QoS control policies from the HPLMN. For BBF interworking for WLAN UE roaming with home routed access and S2b/Gx being used to trigger the PCRF to initiate the S9* session establishment, or for BBF interworking using GTP Home Routed Traffic for H(e)NB, the S9 interface is enhanced to carry from the H-PCRF to the V-PCRF the IP tunnel information (including UE/H(e)NB local IP address) and/or FQDN of BBF access network at which the H(e)NB is connected to. 

S9*
For building block 1 it provides transfer of dynamic QoS control policies (QoS)  from the Home PCRF to the  BBF Policy BPCF  and in roaming scenario from  the Visited PCRF and to the BBF Policy BPCF  function in order to provide the interworking between PCRF and the BBF policy framework . Furthermore the S9* carry from the H-PCRF to the V-PCRF the IP tunnel information (including UE/H(e)NB local IP address) and/or FQDN of BBF access network at which the H(e)NB is connected to  The S9* is based on enhancement of S9 reference point for supporting interworking with BBF Policy Framework.

NOTE: In Building Block 1 traffic is routed back to EPC and charging control is done by HPLMN.
SWa
It connects the BBF AAA proxy with the 3GPP AAA Server/Proxy and transports access authentication, authorization and charging-related information in a secure manner.

STa
It connects the BBF AAA proxy with the 3GPP AAA Server/Proxy and transports access authentication, authorization, mobility parameters and charging-related information in a secure manner.

The Reference points within the BBF access network are defined in BBF TR-058, TR-101, WT-145 and  WT-134 and they are considered out of the scope of 3GPP.
* * * End of 2nd Change * * *  
* * * Start of 3rd Change * * *  
5.1.3.2.3 
Roaming – Home Routed Traffic
The GTP version of the architecture for the macro network does not require vPCRF in the connection because the HPLMN does not provision QoS rules in the VPLMN. Since there is no vPCRF in VPLMN the solution relies on the hPCRF to initiate the S9 session to a selected vPCRF that, in turn, initiates the S9* session with the BPCF. The HPLMN may provision policies in the VPLMN that take into account the fact that the UE connects to a 3GPP Femto. For a roaming 3GPP UE connecting to a H(e)NB in the BBF with GTP Home Routed Traffic, the H-PCRF sends to the V-PCRF over the S9 interface the IP tunnel information (including H(e)NB local IP address) and/or FQDN of BBF access network at which the H(e)NB is connected to.
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Figure 5.1.3.2.3-2 Roaming – Home Routed Traffic 
NOTE 6: The reference architecture is applicable when both 3GPP VPLMN and BBF network belong to the same network operator or to different network operators

Editor’s note: It is FFS how the H-PCRF discovers the V-PCRF for the GTP version of the Architecture

* * * End of 3rd Change * * *  
* * * Start of 4th Change * * *  
5.2.2.1.2.3 Roaming Procedures – GTP Home Routed Traffic (WLAN and H(e)NB Interworking Architecture Alternative 2 only)
H-PCRF Initiated GW Control Session Establishment

The S9 GW Control Session Establishment procedure is initiated by the H-PCRF when the Gx session establishment/modification from the PDN GW/PCEF includes an indication that a roaming 3GPP UE connects to a H(e)NB in the BBF or WLAN UE access the network via BBF in the VPLMN. The H-PCRF initiates a single S9 session for all the UEs connected to the H(e)NB when the first UE attaches to the VPLMN.
For a roaming 3GPP UE connecting to a H(e)NB in the BBF with GTP Home Routed Traffic, the H-PCRF sends to the V-PCRF over the S9 interface the IP tunnel information (including H(e)NB local IP address) and/or FQDN of BBF access network at which the H(e)NB is connected to.
Depending on SP policy the HPLMN may determine QoS rules by taking into account the fact that the presence of BBF access in the VPLMN. 

Depending on VPLMN policy the V-PCRF may modify the QoS rules it receives from the H-PCRF.

The V-PCRF initiates the S9* session with the BPCF that includes the QoS information it received from the HPCRF 
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Figure 5.2.2.1.2-7. H-PCRF Initiated GW Control Session Establishment
GW Control and QoS Rules provisioning (admission control request):
The H-PCRF initiates the S9 GW Control and QoS Rules provisioning with the V-PCRF each time the PCRF receives an IP CAN session establishment from a subsequent UE or IP CAN session modification/termination requests. The  V-PCRF initiates the S9* GW Control and QoS Rules provisioning procedure with the BPCF each time the PCRF receives an IP CAN session establishment or IP CAN session modification/termination requests.
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Figure 5.2.2.1.2-8. GW Control and QoS Rules provisioning
H-PCRF Initiated GW Control Session Termination:
The S9 GW control session   termination is triggered by the H-PCRF when the last UE connected to the H(e)NB detaches from the network or the WLAN UE terminates the session. The V-PCRF initiates the S9* GW control session termination procedure with the BPCF.
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Figure 5.2.2.1.2-9.   H-PCRF Initiated GW Control Session Termination
* * * End of 4th Change * * *  
* * * Start of 5th Change * * *  
5.2.2.1.4 
PCRF/BPCF Discovery and Selection
The BPCF may be served by one or more PCRF nodes in HPLMN and, in roaming scenarios, one or more PCRF nodes in the VPLMN for UE. Similarly, the PCRF may be served by one or more BPCF nodes in the fixed network.
For BPCF-initiated S9* session case, PCRF selection procedure, including V-PCRF selection for roaming case,  described in TS 23.203 [4] shall be used by BPCF. For a roaming scenario the BPCF is configured with the relation of HPLMN-Id reachable via a particular VPLMN-Id. The BPCF selects given a certain IMSI the correct DRA in the VPLMN. The V-PCRF finds the DRA in the HPLMN based on the IMSI as described in 23.203 [4].
For PCRF-triggered S9* session establishment, the PCRF is configured with IP address range mappings { (IPx..IPy) –> BBF network entry point }. For WLAN scenario , the PCRF selects the correct BBF network entry point based on UE Local IP address. From H(e)NB scenario the PCRF selects the correct BBF network entry point based on H(e)NB Local IP address and/or FQDN of BBF access network at which the H(e)NB is connected to.  The implementation of a BBF network entry point is out-of-scope for 3GPP, but could e.g. be a BPCF or a DRA.
For WLAN and H(e)NB in Home Routed roaming case,for PCRF-triggered S9 session establishment, H-PCRF finds V-DRA according to UE Local IP address, FQDN of BBF access network at which the H(e)NB is connected to and the VPLMN ID if received via Gx session, and then discovers V-PCRF by V-DRA. V-PCRF selects the correct BBF network entry point with the given UE local IP address and H(e)NB Local IP addressand/or FQDN of BBF access network at which the H(e)NB is connected to respectively.
For WLAN and H(e)NB in in Local breakout roaming case, for PCRF-triggered S9 session establishment, V-PCRF finds H-DRA according UE NAI, and then discovers H-PCRF by H-DRA. V-PCRF selects the correct BBF network entry point with the given UE local IP address and H(e)NB Local IP address and/or FQDN of BBF access network at which the H(e)NB is connected to respectively.


* * * End of 5th Change * * *  
3GPP
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