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1. Introduction

When the AF is located in the visited PLMN, whether the VPCRF provides preliminary service information to the HPCRF is not specified in the current specification. In this paper, we will discuss why we use the pre-authorization over S9.
2.  Discussion
The pre-authorization has been used on Rx interface, the P-CSCF may send service information to the PCRF when receiving a SIP message that includes an SDP offer payload for the purpose of performing an early bandwidth authorization check or for enabling pre-authorization for a UE terminated IMS session establishment or modification with UE initiated resource reservation. The following analysis will show what the benefit is if we use such mechanism over S9.
2.1. Without pre-authorization over S9
If the pre-authorization is used on Rx but not used over S9, when the V-PCRF can not accept the requested bandwidth in step 2, the V-PCRF may send the acceptable bandwidth information in step 3; this can assure the V-PCSCF can accept the service information in step 6. However, as the service information will be sent to the H-PCRF in step 7 and the service information may be rejected by the H-PCRF in step 8, this will cause the call failure.
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Use case: the V-PCRF does not accept the initial offer, and the H-PCRF does not accept the offer from the V-PCRF.
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The call is rejected in steps 9-10 and the UE needs to make another SDP offer with SDPc values, this will cause the SDP renegotiation both on the originating side and the terminating side. 
2.2. With pre-authorization over S9
If the pre-authorization is used on Rx and S9, both the V-PCRF and H-PCRF will check and pre-authorizes the service information:

(1) If the V-PCRF can accept the requested bandwidth received in step2, the V-PCRF will forward the service information to H-PCRF for service information check and pre-authorization; otherwise, V-PCRF will send both the service information and the acceptable bandwidth to H-PCRF in step 3;

(2) If the H-PCRF can accept the requested bandwidth of V-PCRF/V-PCSCF both for service information and the acceptable bandwidth of V-PCRF if received, the H-PCRF will reply V-PCRF in step 4 with acceptable bandwidth of V-PCRF unchanged if received in step 3; otherwise,  H-PCRF will authorize the bandwidth and compare the authorized bandwidth with the bandwidth received from the VPCRF, select the smaller one as the last acceptable bandwidth and provide it within the Acceptable-Service-Info AVP in step 4. The V-PCRF will send the last acceptable bandwidth to the V-PCSCF in step 5, the V-PCSCF will provide this information to the UE, and the UE can construct the proper SDP offer and send to the V-PCSCF again, this can avoid that in the later stage, both the originating side and terminating side have negotiated the Qos but the call is failed because of the V/H-PCRF can’t authorize the Qos.
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Use case: the V-PCRF does not accept the initial offer, and the H-PCRF does not accept the SDP offer.
The following figure shows how the use case is improved with preauthorisation over S9
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In this case the call is established and 13 messages are exchanged (we assume SDPc is a subset of the initial offer; if SDPc is not accepted, the V-PCRF can notify this SDPc to the user, so that it can take advantage of that to construct a new offer which will be compliant with H-PRCF restrictions), then avoiding the impact to the terminating side and call failure in the later stage. In the normal case (first figure of the document), when all SDP are accepted by all entities, we have 11 messages).
2.3. Pro and cons
The benefit using the pre-authorization over S9 is to avoid the call failure, the only drawback is extra message should be added. However, as the pre-authorization has been used on Rx, and the V-PCRF has the functionality that Proxy Rx authorizations over the S9 reference point to the H‑PCRF, only two messages (AAR/AAA) are added over S9; further more, as the V-PCRF and H-PCRF may belong to different operators, they may have different resource condition and authorization policy, such pre-authorization is very useful to avoid the call failure. 
3.  Conclusion

We suggest using pre-authorization over S9, the corresponding CR C3-090034 is also submitted in this meeting to made proper change over S9 procedures.
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