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Abstract of the contribution:.In TS 23.402 there are three different timing sequences of GW control session establishment by BBERF with respect to sending of PBU/PBA (BU/BA for DSMIPv4/MIPv4) and download of PCC rules to PCEF. The paper proposes to simplify this procedure for offpath PCC.
Discussion

In TS 23.402 there are three different timing sequences of GW control session establishment by BBERF with respect to sending of PBU/PBA (BU/BA for DSMIPv4/MIPv4) and download of PCC rules to PCEF. The paper proposes to simplify this procedure for offpath PCC.

ISSUE: BBERF GW-C session establishment before/after PBU/PBA and how PCC rules are downloaded to PCEF

NOTE: BBERF equates to S-GW for 3GPP and AGW for trusted non-3GPP access. The PCEF equates to PDN GW.

The three different flows for GW Control Session establishment in TS 23.402 are given below in 1a, 1b and 1c.

1.a BBERF initiates GW-C session after PBU/PBA with nested PCC rules download to PCEF (typically in Initial attach)

· 5.2 E-UTRA Initial attach

· 5.6  UE connection to additional PDN

· 6.2.1 Initial attach on S2a

· 6.2.3 Initial attach on MIPv4 in trusted

· 6.8.1 UE init additional PDN for PMIPv6 S2a

· 6.8.2 UE init additional PDN for MIPv4 S2a

· 8.3.1 (3GPP to trusted npp with MIPv4 HO) (This one is in error?)
1.b BBERF initiates GW-C session before PBU/PBA (BU/BA) with no PCC rules download to PCEF (typically in HO attach). In some cases PCEF later does a PCC rules request (or IP-CAN session establishment in initial attach). 

· 6.3 Initial attach S2c in trusted (before BU/BA)

· 8.2.1.2 (trusted to e-utran HO)

· 8.2.1.4 (trusted to utran/geran HO)

· 8.2.2 (3gpp to trusted S2a HO)

· 8.4.1 S2c trusted to 3gpp H0

· 8.4.2 3gpp to S2c HO

· 5.7.1 Intra-LTE w S-GW HO (PCEF does not request new PCC rules)

· 9.3.1/9.3.2 LTE to HRPD HO (pre-registration phase)

1.c BBERF initiated GW-C session before PBU/PBA with nested PCC rules download to PCEF  (typically in IRAT S-GW relocation) 

· Fig 5.7.2-2 (IRAT w S-GW HO)

The logic being used here is not very clear. The procedures were developed overtime while looking at specific cases. The flows appear to achieve their objective of downloading the PCC and QoS rules, but create complex logic in BBERF, PCRF and PCEF to handle the various cases.

Here is the existing logic of PCC/QoS flow when GW Control Session is Established.

BBERF BEHAVIOR (on UE-PDN connectivity, initial attach or HO)

if ( HO or S2c attach)  {

       BBERF does GW-C session establishment before PBU/PBA 
                            /* In PCRF if {IP-CAN session exists and PCC rules have changed due to RAT type change only PCRF updates PCC rules at PCEF */  

        }

 else {

                 BBERF does GW-C session establishment after PBU/PBA  

                        /* In PCRF, if {IP-CAN session exists and charging rules have changed} then PCRF


 updates PCEF  */ 

         }

PCEF BEHAVIOR (on PBU/BU receipt)

    if (a new binding-cache is created for UE-PDN),  {
             PCEF then initiates IP-CAN session with  PCRF. 
             PCC rules are downloaded to PCEF.
            /* In PCRF, if  QoS rules have changed (eg. IP-address received for UE, or tunnelling header info), 

then these rules are downloaded to the BBERF */ 
    } else if (IP-tunnelling header has changed) {/* UE-PDN connection exists*/

             PCEF does a  PCC rules request to the PCRF.   
            /* In PCRF, if  QoS rules have changed (eg. IP-address received for UE, or tunnelling header info), 

then these rules are downloaded to the BBERF */ 
    } else {  /* Intra-technology HO */
    }

PCRF BEHAVIOR

On GW-Control session establishment, 
       if (GW Control session establishment occurs due to HO ) {

            if (IP-CAN session exists) {

                   if (RAT type changed AND PCC rules changed) {

                             Update PCC rules before completion of GW Control session   /*nested PCC rules update 









*/

                    }

           }

       } else if ( IP-CAN session exists AND PCC rules have changed)  {
                Update PCC rules at the PCEF

       }

On IP-CAN session establishment, 
      if (BBERF-session exists and QoS rules have changed) {

                     Push QoS rules to BBERF

      } else { }
Some Considerations
Before we consider in detail any proposal to update the logic, best to consider the following question:
Q9: If a BBERF creates an GW Control Session for which no UE-PDN PCC Session exists in the PCRF, what QoS rules are downloaded to the BBERF and how is this information stored in the PCRF?

· Storage of information received from BBERF is needed for future IP-CAN session establishment for DSMIPv6 case. The BBERF in DSMIPv6 is unaware of APN or that the UE has established a DSMIPv6 tunnel

· Default bearer parameters may not be present in SPR and to be provided from HSS via the access system for E-UTRAN atleast. These default parameters can only be provided by BBERF (both for PMIP and DSMIPv6). Also, default bearer parameters (AMBR) may be needed for provisioning PCC rules in the PCEF for the default IP-Connectivity. Hence, it would be good to store these parameters temporarily in the PCRF to later associate with an IP-CAN session establishment.

Hence, we propose that PCRF stores BBERF-session parameters for a UE for which no IP-CAN session exists under UE ID as “orphan_BBERF context”. (Flows corresponding to this already exist for DSMIPv6 in TS 23.402; here we are just formalizing this concept). This needs to be correlated with an IP-CAN session establishment: (i) If APN was provided then (UE ID , APN) can be used to correlate the orphan_BBERF context to an IP-CAN session Context, (PMIP case), or (ii) if (UE ID, UE_IP_Address) was provided, then this can be correlated to the tunnel header information (including CoA) provided by the PCEF during IP-CAN session establishment (DSMIPv6)
Proposal

Here is the proposed logic of PCC/QoS flow when GW Control Session is Established.

Assumption is that for PMIP access-technology-type includes an indication that technology has changed. It should at least contain  IP-CAN type or in some cases include a combination of IP-CAN type and RAT type.

NOTE: The following logic is not complete but meant to highlight operation in the BBERF collocated with MAG (S-GW)
BBERF BEHAVIOR (on UE-PDN connectivity, initial attach or HO)


       BBERF does GW-C session establishment before PBU/PBA 

                            /* In PCRF if {IP-CAN session exists and PCC rules have changed due to RAT type 

                                   change only PCRF updates PCC rules at PCEF */  

                                                 
/* In PCRF not good to update PCC rules immediately at the PDN-GW





     Since, in pre-registration, the GW-C session may be established 





     Much before the actual path-switch occurs. The PCC rules should be





     Changed in PCEF only when the path-switch actually occurs */

PCEF BEHAVIOR (on PBU/BU receipt)

    if (a new binding-cache is created for UE-PDN),  {

             PCEF then initiates IP-CAN session with  PCRF. 
             PCC rules are downloaded to PCEF.
            /* In PCRF, if  QoS rules have changed (eg. IP-address received for UE, or tunnelling header info), 

then these rules are downloaded to the BBERF */ 
    } else if (access-technology-type has changed OR IP-tunnelling header has changed) {/* UE-PDN connection exists and get PCC rules at tunnel switch instance*/

             PCEF does a  PCC rules request to the PCRF.   
            /* In PCRF, if  QoS rules have changed (eg. IP-address received for UE, or tunnelling header info), 

then these rules are downloaded to the BBERF */ 
    } else { /* Intra-technology HO */
    } 

PCRF BEHAVIOR

On GW-Control session establishment, 

       if (IP-CAN session exists) {  

                   if (RAT type changed AND PCC rules changed) { /* typically only for S-GW with RAT type 









change scenario */
                             Update PCC rules after completion of GW Control session   /* NO nested PCC rules 










Update */

                    }

       } else {
               store information provided indexed by UE ID and then APN (if provided), IP address (DSMIPv6)


Ack the GW-Control Session establishment with UE-PDN default QoS Rules (may be  incomplete) }

On IP-CAN session establishment Request, 

      if (orphan_BBERF-session exists for UE ID) {

              if (orphan_BBERF is associated with the present IP-CAN session being established) {







 /*The checking of association is a different







 procedure for PMIP and a different one for CMIP */

                      Update the IP-CAN Session Context

                       Respond with IP-CAN Session Establishment Ack

                        if (QoS rules for default bearer have changed) {

                               Push QoS rules to BBERF

                       } /* if qos rule change */

           } /* orphaned-parented */

      } else { }
Advantages of the new proposal

· The existing logic at PCRF at  GW-Control session establishment is complex. Will require an “attach type” flag to be sent by the BBERF to the PCRF for the PCRF to work based on this logic. The new proposed logic does not depend on such a flag being available at the BBERF
· Simpler logic at the BBERF as the BBERF does not need to check for attach type. Such an indication may not always be available to BBERF and is not always reliable.
· Do not have nested rule changes in BBERF and PDN-GW. Do rules update sequentially.
· On session establishment, reduces the number of times the PCRF has to push rules to the PCEF (For PMIP only once in new proposal, whereas twice in the existing proposal, for DSMIPv6 no change)
This logic works for offpath PCC for both PMIP and CMIP (DSMIPv6 & MIPv4). 

Also, it also does not require nesting of sending PCC rules to PCEF with responding to BBERF. Hence, simplifies logic in the PCRF.

So this changes the Initial attach flow (only GW Control session establishment is being shown here) for PMIP E-UTRAN 

FROM,


[image: image1]
Figure1: Existing GW Control session establishment during E-UTRAN initial attach (Figure 5.2-1, TS 23.402)

TO:


[image: image2]
Figure1: Proposed GW Control session establishment during E-UTRAN initial attach

Also, in the above, the PBU can be sent before the BBERF completes the GW Control session establishment with the PCRF. So PBU/PBA can be done in parallel with GW Control session establishment.

Also,  QoS rules provision occurs in parallel with the Proxy Binding Ack to the BBERF. In case the QoS rules do not arrive within a specified time of PBU arriving at the BBERF, the BBERF may do a QoS rules request. This is not a problem. 

FFS: In case of chained S2a/S8a, the PCEF may not receive a PBU/PBA. Maybe require PBU/PBA to be sent from S-GW to P-GW to handle case of change of charging rules.

Conclusion

· It is proposed to discuss the proposed update  to  the  logic proposed above for PCC/QoS flow when GW Control Session Establishment.

· The changes to TS 23.402 based on this are in contribution S2-082073 (sections impacted under bullet (1a) in discussion above)

C.8 Acknowledge Gateway Control Session Establishment








C.7 PCC Decision Ack








C.6 PCC Decision Provision








C.5 Gateway Control Session Establishment








C.4 Proxy Binding Ack








C.1 Proxy Binding Update











new MME





old MME





Serving GW





hPCRF





HSS/AAA





PDN GW





eNodeB 





UE





Attach procedure as in TS 23.401, Figure 5.3.2-1, between steps (B) and (C)
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Attach procedure as in TS 23.401, Figure 5.3.2-1, after step (C)
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C.5 Acknowledge IP-CAN Session Establishment



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































