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Abstract of the contribution: This contribution is to provide the responses to the questions and comments that were raised in UPCON CCs and SA2#97 meeting in May and further updates for the contribution S2-131610.
Introduction
This contribution is to provide the responses to the questions and comments that were raised towards the contribution “S2-131610_UPCON_Soln_Congestion_Awaremess_and_Mitigation”, for congestion awareness notification/update.
Questions and Answers

1. Revised network architecture to support the congestion awareness and notification   
The following figure illustrates the UPCON architecture. Only “one” new interface Np is defined between RPPF and PCRF. No dependency for RAN technology
Motivations & Benefits:

· Support operators with existing OAM functions that collect RAN performance including the cell’s loading condition, UEs’ identities, associated APNs etc. 
· NOTE: How RPPF collects the RAN performance statistic is operator’s implementation decision. 
· Common dedicated standardized interface, Np, to provide PCRF the required RAN congestion and UE’s location info in order to enable congestion policy control in PCRF
· No more overloading the congested Gx interface to PCRF

· Common architecture for all RAT types 
· Extensible to support applications solicited and unsolicited indication on the 3GPP network performance for their congestion management decision even before they are initiated
· Complementary to and co-existed with any 3GPP Policy control based mitigation function – no dependency on what mitigation solution is chosen for UPCON 
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Figure 1: UPCON architecture
2. Concern regarding the off-path approach when comparing to the on-path approach would have longer delay congestion awareness in the new target cell to support UE mobility  
CN based congestion management approach is expected to respond to medium to long term congestion events. Information from any in band congestion notification mechanism therefore may have to be averaged over a period of time to identify long term congestion event before an action is taken.

Regardless it is on-path or off-path, both approaches relies on the RAN to set the congestion status.  Both will pass on the congestion report including the identities of the UEs which are attached to target congested cell to the PCRF eventually.  The main differences between the two approaches are how to pass on the congestion information to the PCRF.   For the on-path approach, it is via SGSN/PGW using the existing Gx interface, whereas for the off-path approach, it is via a new dedicated logical function and interface.  
In reality, if the frequency of the reporting of the congestion information to the PCRF is the same, most likely that, the off-path approach would be much faster due to the dedicated logical function and new interface which do not compete with the existing processing in the SGSN/PGW and signaling overhead for the Gx interface to pass on the congestion information to the PCRF.  
Unless the current on-path approach reports every single upcoming congestion status which is carried using the GTP-U/C to PCRF, then, it may be possible to be compatible with the off-path approach.   However, such mechanism not only compromises the SGSN/PGW design principle for mixing the control plane with the user plane, but also violates the current PCC architecture with respect to policy enforcement support at SGSN/PGW/TDF. 
3. 


4. Benefit of the new interface between RPPF and PCRF 
In a highly congested situation, unpredictable amount of signaling or user traffic may occupy the total capacity of the existing interfaces. The dedicated functional entity RPPF controls the volume of UEs’ load or location information from the RAN, routes the congestion status to appropriate PCRF(s). The dedicated interface Np has no dependency on the user plane’s condition and does not overload the existing control plane.
5. 











6. 

7. Clarification on how RPPF is related to PCRF when there are multiple UEs served by a given RAN and each UE could be served by one or more PCRFs 
For the off-path approach:

· Each BTS/NB/eNB is paired with one and only one RPPF to report its congestion information
· RPPF will then pass on the assembled congestion report to all PCRFs that serve a given UE (e.g. via DRA or statically configured mapping based on UE’s hosting PGW) in the congested BTS/NB/eNB. As a result, all PCRFs would have the exactly same copy of the congested status of the BTS/NB/eNB.  Note that, RPPF could aggregate the congestion reports before send them to the target PCRFs.     
· For a given UE’s traffic, any of the UE’s serving PCRF would be able to determine the appropriate congestion policy and action towards the target PCEF/TDF

8. Clarification on the frequency of the RAN’s congestion report to the RPPF  

a. 
b. 


The reporting frequency should be decided and configured by the operator’s local policy. Any proposed CN-based solution must support the operators to adjust the congestion reporting frequency based on their network configuration and engineering results. 
8.  Clarification on how to support the congestion notification and mitigation for multi-mode UE attaching to two different RANs simultaneously  
An existing mechanism has already been defined to support inter-RAT handover based on the awareness of the UE’s current’s serving RAT congestion.  Even though the two different RANs serving the same UE may be paired with two different RPPFs, if one of the UE’s RAT is congested and the other one is not, the existing inter-RAT mobility would be triggered and acted as the alternative access to relieve the UE from the congested RAT. 
9. 





(1) 
(2) 
(3) 
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�?,may it also could be collocated with OAM


�After modification,SGSN/MME wouldn’t be necessarily involved. There is no dedicated interface .


�?,may it also could be collocated with OAM


�This should be clarified differently if AT&T wouldn’t like MME/SGSN been involved.
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