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1. Introduction

The current TS29.215 still contains unresolved issues on how to handle multiple BBERFs over S9 in Home-Routed case. In this paper, we discuss the problems and provide recommendations on how to resolve the open issues. 
2. Discussion
For multiple BBERF handling over S9 in home-routed case, TS29.215 still contains the following open editor’s note:

“

Editor’s Note: 
It’s pending to decide whether BBERF_Id is the best approach to differenciate the multiple BBERFs. If so, it’s pending to update this specification and 29212 to clearly state how BBERF-Id is used within QoS Rule AVPs.

Editor’s Note: 
It’s pending to decide whether it is needed or not to send the BBERF-Id in the all the Gateway Control Session establishment.
“. 
It is not clear how multiple gateway control sessions are handled and what are the related procedures on the V-PCRF and the H-PCRF. In particular two issues can be identified and will be discussed below: 
1. Whether the V-PCRF or the H-PCRF handles the multiple gateway control sessions for the multiple BBERFs in the home routed case.
2. What information is transferred over S9 and how is such information associated to different BBERFs?
Issue 1:  Does the V-PCRF or the H-PCRF handle the multiple gateway control sessions for multiple BBERFs in HR case?
TS23.203 section 6.2.1.5 has introduced the following principles on how multiple BBERF cases are handled:

1. The multiple BBERFs are classified into two different types, one called primary BBERF and the other called non-primary BBERFs. The classification is based on the comparison between the IP-CAN type reported by each BBERF and the IP-CAN type reported by the PCEF.

2. For different BBERFs, the QoS rule handlings are different. The PCC rules on the PCEF are always kept in sync with the QoS rules on the primary BBERF. While failure of the QoS rules on non-primary BBERFs will not cause removing of PCC rules on the PCEF. There is no limitation on how the QoS rules on the primary BBERF can be changed but the UE-init resource reservation through non-primary BBERF cannot result in QoS rules changes in primary BBERF.
3. After path switch, the role of the BBERFs changes. The PCRF needs to sync the PCC rules on the PCEF with the new primary BBERF. This also implies that even if a rule failure on non-primary BBERF before the path switch does not cause PCC rule modification, the PCRF needs to keep track of the status of all the BBERFs in order to perform appropriate PCC rule procedures upon path switch.
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Figure 1 Multiple BBERFs in Home Routed case

For Multiple BBERFs in home routed case, both PMIP and DSMIP cases share the same characteristics as shown in the Figure 1:

· There are multiple BBERFs in the visited network and each has a gateway control session toward the V-PCRF.

· The PCEF is located in the home network  with the IP-CAN session established toward the H-PCRF.

As a result, the V-PCRF does not have the IP-CAN session information to associate the gateway control sessions, identify primary/non-primary BBERFs, and determine when path switch happens. In particular the V-PCRF does not have any visibility to the PCC rules provided to the PCEF and therefore is not able to keep the QoS rules at the primary BBERF in sync with the PCC rules at the PCRF; moreover the V-PCRF does not receive any trigger about the path switch and therefore it cannot change the role of the multiple BBERFs. Therefore, the H-PCRF is the only entity that has the relevant information to perform these functions. For this reason the H-PCRF shall be aware that multiple BBERFs are in place and that there are multiple GW control sessions.

Conclusion 1: In home routed cases, the V-PCRF does not have enough information to distinguish primary/non-primary BBERFs and the H-PCRF needs to be aware of the multiple BBERFs.
Issue 2: What information is transferred over S9 for multiple BBERFs and how is the information associated to the related BBERF?
Based on the first conclusion there is a need to provide the H-PCRF with information about multiple BBERF and multiple GW control session; however the information to be transferred and the method for distinguish the different BBERFs on S9 is yet to be specified. 
Since H-PCRF is deriving QoS rules from the PCC rules and making decisions on which rules apply to each BBERF, any information that affects the QoS rule decision needs to be passed to the H-PCRF. The information can be classified into the following categories::
· The information from the different BBERFs identifying the connection characteristics can be different, including: bearer-control-mode indications, local IP addresses, IP-CAN type, RAT-Type, SGSN address, QoS negotiation Capability, default EPS bear QoS, RAI, User-location info, and 3GPP2-BSID.
· The information provided by the H-PCRF to the BBERFs can be different: selected bearer control mode, event trigger, default EPS bearer QoS.

· The QoS rule report from the BBERFs may be different based on different rule activation results and the H-PCRF needs to track what failed on primary BBERF and what failed on non-primary BBERF.

· For UE-init resource reservation, the TFT info from different BBERFs may be different and the H-PCRF also needs to handle the different request differently depending on whether they come from the primary BBERF or the non-primary BBERF.

The amount of information that needs to be distinguished for different BBERFs is substantial. In order to handle the above information and procedures cleanly and efficiently, we propose to use multiple sub-sessions over S9 in home routed case to handle different gateway control sessions established in the visited network. The S9 session can be organized in the following way:

· Top level: S9 session

· S9 session specific info

· Subsession level: 

· Subsession 1 for BBERF 1 (identified by either the sub-session id and the BBERF-id)

· Subsession 2 for BBERF 2

Conclusion 2: in home routed case multiple sub-sessions over S9 are used to handle different gateway control sessions established in the visited network by different BBERFs.
3. Conclusion

We recommend CT3 to discuss the above issues and the proposal. A companion CR has been provided to update the relevant sections in TS29.215 to reflect the agreement.
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