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1. Introduction
The SA2 TS 23.261 on IP flow mobility and seamless WLAN offload has been sent for information in the past SA plenary. The main procedures are relatively stable for the stage 3 work to be started. 

In this CT working group meeting, a CT-wide WID for IP flow mobility and seamless WLAN offload (IFOM)  is being proposed in both CT1 and CT3 for approval. In particular, it has been identified that PCC specifications including TS29.212, TS29.213, and TS29.215 will be impacted by the IFOM WID.
In this discussion paper, we discuss the details of the IFOM impact on PCC interfaces and identify the main issues to be solved. 

2. Discussion

When IP flow mobility is used and PCC is deployed, the PCC architecture is enhanced to handle multiple simultaneous access connections for a single IP CAN session. These enhancements require the PDN GW to keep the PCRF up to date about the current routing address for each IP flow, i.e. routing rules.

The main enhancement required for the PDN GW and the PCRF to communicate how packets are routed through multiple possible accesses is the routing filter and routing rule information as defined in TS23.261
“

routing filter: A set of packet flow IP header parameter values/ranges used to identify one or more IP flows for routing purposes.
routing rule: The association of a routing filter with a routing address.
 “

PCC operations are involved in the following procedures:

1. PDN connection establishment over the first access

a. PDN connection establishment over 3GPP access : The IP-CAN session is established as in R8/9 with no further changes needed.
b. PDN connection establishment over WLAN/non-3GPP access: The gateway control session and the IP-CAN session is established as in R8/R9 cases with no further changes needed.
2. Addition of an access to a PDN connection

a. Addition of WLAN/non-3GPP access:
i. Gateway control session is established for non-3GPP access as in R8/9

ii. (new/update) IP-CAN session modification procedures need to be updated so that the PCEF can send the updated routing rules to the PCRF; the PCRF, based on routing rules, decides the access associated with  each SDF.

iii. (new/update) The PCRF will need to handle the co-existence of two BBFs one in the PCEF and one in the BBERF. This is different from R8/R9 case where multiple BBFs only happen during handoff case.

iv. Gateway control session QoS rule provision procedures are used by the PCRF to update the rules on the affected accesses respectively.

b. Addition of 3GPP access

i. (new/update) IP-CAN session modification procedures need to be updated so that the PCEF can send the updated routing rules to the PCRF; the PCRF, based on routing rules, decides the access associated with  each SDF.

ii. (new/update) The PCRF will need to handle the co-existence of two BBFs one in the PCEF and one in the BBERF. This is different from R8/R9 case where multiple BBFs only happen during handoff case.

iii. Gateway control session QoS rule provision procedures are used by the PCRF to update the rules on the affected accesses respectively.

3. IP flow mobility within a PDN connection

a. IP flow mobility within a PDN connection with network-initiated dynamic PCC

i. (new/update) IP-CAN session modification procedures need to be updated so that the PCEF can send the updated routing rules to the PCRF; the PCRF, based on routing rules, decides the access associated with each SDF.

ii. (new/update) The PCRF will need to handle the co-existence of two BBFs one in the PCEF and one in the BBERF. This is different from R8/R9 case where multiple BBFs only happen during handoff case.

iii. Gateway control session QoS rule provision procedures are used by the PCRF to update the rules on the affected accesses respectively.

b. IP flow mobility within a PDN connection with UE-initiated resource request and release

i. UE-init resource request before the flow is moved. The PCRF needs to allow resources to be allocated for the same SDF on both source and target accesses. This is similar to the existing handover case in R8/R9.
ii. (new/update) IP-CAN session modification procedures need to be updated so that the PCEF can send the updated routing rules to the PCRF; the PCRF, based on routing rules, decides the access associated with each SDF.

iii. (new/update) The PCRF will need to handle the co-existence of two BBFs one in the PCEF and one in the BBERF. This is different from R8/R9 case where multiple BBFs only happen during handoff case.

iv. Gateway control session QoS rule provision procedures are used by the PCRF to update the rules on the affected accesses respectively.

4. Removal of an access from a PDN connection

a. (new/update) IP-CAN session modification procedures need to be updated so that the PCEF can send the updated routing rules to the PCRF; the PCRF, based on routing rules, decides the routing address for each SDF.

b. Gateway control session QoS rule provision procedures are used by the PCRF to update the rules on the affected accesses respectively.

c. (new/update) Gateway control session termination may happen if the removed access is WLAN/non-3GPP. In this case, the IP-CAN session should not be affected.

5. Addition of one access for multiple PDN connections to the same APN

a. In terms of PCC impact, it is similar to the impact described in item 1~4 for the PDN connection is that being used for IP flow mobility.

6. Detach and PDN disconnection procedures

a. IP-CAN session termination and PCRF-initiated gateway control session termination are used as in R8/9.

As a brief summary, the main impact of introducing IFOM on PCC is on the following two aspects:
· The IP-CAN session modification procedures need to be updated so that the routing rule filters can be communicated to the PCRF properly. 

· The PCRF procedures need to be updated to handle multiple BBFs in normal operation mode (in addition to the handoff case addressed for R8/R9). The PCRF provisions PCC/QoS rules to the appropriate BBFs based on the routing decision made from routing rules.
The S9 procedures are also affected as a result of changes in IP-CAN session and gateway control session handling. 
3. Summary
The impacts of IFOM on PCC is discussed in this paper and potential changes are identified. We encourage all interested CT3 delegates to bring contributions to resolve the identified changes and progress the IFOM WID in CT3.  

