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Abstract of the contribution: this paper discusses cases where the corrections to Annex A.4 of 23.203 requires the additional functionality on the PCEF when the PDN-GW contains also GGSN functionality. Two effected procedures are presented to achieve what is concluded by the paper. 
Introduction
The support the handover from the UTRAN/GERAN to E-UTRAN, the PDN-GW is connected via Gn/Gp as in the Figure 1. In that figure the PDN-GW also contains GGSN functionality. In current 23.203 Annex A.4, also in the case of PDN-GW with GGSN functionality, the PDN-GW shall set the IP-CAN to EPS and report this to the PCRF. If the Gx is used EPS IP-CAN based mechanism, the bearer binding shall be done at PDN-GW (converts secondary PDP context to UE-initiate request) and QoS negotiation is not supported. The details will be discussed in the next section. During handover or initial attachment, the network always instructs the PCEF (PDN-GW) to perform S5/S8 specific functionality while the Gx should rather be for a PCEF(GGSN)  when Gn/Gp of the PDN-GW is used. 
The drawback of setting the IP-CAN as EPS is that the PDN-GW has to provide additional functionality which acts as the S4-SGSN in order to  compensate the differences between 23.401 and 23.060, where in the GPRS, it supports the QoS negotiation between MS and network, aslo the bearer binding function is implemented by PCRF. However, in the SAE, it does not support the QoS negotiation between MS and network, and the binder binding function is implemented by PCEF(PDN-GW).
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Figure 1 The PDN-GW is connected via Gn/Gp to support the handover from UTRAN/GERAN to E-UTRAN

Example of problems caused by setting EPS via Gn/Gp
1. The bearer binding shall be done on PDN-GW when the Gx is EPS IP-CAN. It means the PDN-GW needs to treat an MS-initiated request, e.g. a Secondary PDP Context Activation Request, according to the UE requested bearer resource modification procedures in TS 23.401,see the Figure 2;
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Figure 2 The UE initiated the secondary PDP Secondary PDP Context Activation Request
2. The EPS IP- CAN Gx does not support the QoS negotiation between MS and S4-SGSN as stated in the 23.060. Once the bearer is established, the PDN-GW shall restrict QoS Negotiated, delete the PDP context as requested, and return an Update PDP Context Response message to the SGSN without interaction with PCRF.
Possible approaches to solve the problems 
As a consequence a general problem , it shall be clarified that the PCRF shall treat the Gx as EPS and related S4-SGSN function shall be installed at PDN-GW, or the PCRF shall treat the Gx as GPRS IP-CAN in two case, the PDN-GW connected via Gn/Gp, and GGSN directly connected in the Figure 1. 
A. Clarifications to 23.203 Annex A.4
The easiest way to clarify that PDN-GW does not set the IP-CAN to EPS when it is connected via Gn/Gp to support the handover capability. The IP-CAN shall be set as GRPS when PDN-GW is connected via Gn/Gp.
B. Extension of the corrections on both R8/9 23.203 and 23.401
The implement of the bearer binding on the PDN-GW but not PCRF and restriction of the QoS negotiation shall be clarified at the PDN-GW capability when it is connected via Gn/Gp. 
Analysis: this approach requires standardization efforts as the R8/9 infrastructure is already specified and frozen. however it suffers from a number of problems, including:

it is rather coarse and may result in degrading the PDN-GW performance if it is not specified, 

it may be difficult and/or signalling-intensive to take care of PDN-GW capability designing. 
Conclusions
The paper has shown the general problem of setting the IP-CAN to EPS also for the case when the PDN-GW is connected via Gn/Gp. Two alternatives were proposed to be considered.
Request for decision: 

Based on above analysis Alt A is sufficient and recommended as it does not require change to R8/9 203/401 specification. SA2 is asked to adopt Alt A. The details are concluded in the CR 0395(S2-100206) for R8 and 0396 for R9 (S2-100207).
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