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Introduction

The paper evaluates the integrated solution (1.5.4), and proposes to add evaluation text to the UPCON TR. 
Evaluation of integrated solution

Solution 1.5.4 presents an integrated approach which incorporates both the off-path solution and the on-path solution. This approach has the highest complexity impact among all solutions, as it impacts the on-path entities and also requires the new RCAF entity together with the corresponding interfaces to OAM and PCRF. The PCRF has to implement logic to set up policies for on-path RCI reporting as well as combine the on-path RCI and the off-path RCS reports.  

The solution has motivated the high complexity by its ability to take into account the long-term time-averaged off-path RCS information in addition to the “short-term” on-path RCI information. However, it has been agreed in general for the CN-based solutions that the policies in the Core Network are typically changed on a longer time scale than the traffic differentiation that the RAN operates in. Given that the CN actions work on a longer time scale, it is not clear why short-term information is needed. For long-term CN mitigation actions, it is sufficient to provide long-term congestion information. 

Even if an operator wanted to take into account congestion information on two different time-scales, it is not clear why two separate signaling paths are needed for that purpose. Two different time-scales can be realized by appropriate configuration of the RAN congestion detection. I.e., RAN congestion detection can be configured to report congestion only if averaging on both time-scales  indicate congestion. In this way, we can achieve the same functionality as the integrated solution when it comes to taking effects into account on two time scales, while avoid the complexity of having both an off-path reporting component and an on-path reporting component. 
Spatial averaging is expected to avoid cases when a terminal frequently moves between cells operating at different congestion levels and consequently the terminal would experience mitigation actions that are modified too fast. However, the integrated approach is not justified by this need. The same feature can be achieved via appropriate configuration e.g., by applying restrictions on the frequency of congestion level changes that may be reported. The PCRF itself could also limit the frequency of changing the mitigation policy. 

The solution has also addressed the reduction of signaling load by dynamically switching the on-path component on and off, depending on whether the off-path component reports congestion. However, the solution also relies on the on-path component to report the cell-id. Therefore, it is not clear how the on-path reporting can be avoided given that the cell-id reporting on-path is still needed. If only the congestion level reporting is stopped and the cell-id is still reported on-path, signaling load is not optimized. Note that location reporting to the PCRF over the Gx interface, as required by this solution, does not scale well due to the signaling burden of reporting all handovers. 
Therefore, we do not see justification for the high complexity of performing both on-path and off-path reporting simultaneously, compared to having only a single way of reporting with the appropriate configuration. 

Furthermore, the integrated approach leads to the additional issue regarding how the on-path and off-path data is combined in the PCRF. The metrics used for congestion level calculation in the off-path component may be different from the metrics used for congestion level calculation in the on-path component. Hence the off-path and on-path congestion levels may not be consistent with each other, which makes the combination of the two information in the PCRF problematic. Detecting congestion by one metric might not necessarily mean that congestion will be also detected in another node using another metric. It is not clear how the values that are based on different metrics can be correlated with each other in the PCRF in a way that is consistent and predictable for the operator. 
Conclusion

It is proposed to capture the evaluation of solutions 1.5.4 in the UPCON TR as proposed below. Further, it is proposed that solution 1.5.4 is not developed further by SA2 due to its high complexity, lack of justification and the issues highlighted in the paper.
===========================START FIRST CHANGE==============================
6.1.5.4
Solution 1.5.4: Integrated On-path and Off-path RAN user plane congestion reporting

[…]

6.1.5.4.4

Solution evaluation
In addition to the aspects of off-path solution evaluated in section 6.1.5.5.4, this solution has the following properties. 

· The specification, implementation and operational impacts are higher compared to using only on-path or only off-path solutions. 

· PCRF is further impacted due to combining information received from both on-path and off-path components and providing policy for congestion mitigation based on the combination.
· If the on-path and off-path congestion levels are calculated based on different metrics in different nodes, combining them in the PCRF can lead to unpredictable or inconsistent congestion mitigation policies. 

· Given that the CN actions work on a long time scale, short-term information provided by the on-path component is not needed. For long-term CN mitigation actions, it is sufficient to provide long-term congestion information. 

· The solution does not provide benefits over a standalone solution with a single reporting path, since a single reporting solution can also be used to report congestion only when it is detected on two different time-scales, by configuring the appropriate congestion detection criteria. Also, a standalone congestion detection can be configured to avoid excessive number of congestion level changes due to user mobility. 

· When on-path component is disabled by dynamic policy, the cell-id still needs to be reported on-path for the solution to work. Hence, the solution cannot optimize the on-path signaling. 

===========================END FIRST CHANGE==============================
===========================START SECOND CHANGE==============================

8.1.2 Building Block 1 Solutions

As per UPCON Building Block 1 objectives, it is decided per solutions defined in this document: 

1. The Solution 6.1: CN-based solutions for RAN user plane congestion management 

a. The Solution 6.1.4 (RAN Congestion detection solutions) should not be developed further by SA2. Appropriate assumptions and/or communication with RAN may be started in order to progress this solution, depending on solution selected by SA2;

b. The Solution 1.6.1 (Policy-based Congestion Mitigation) should not be compared with other solutions, but may be evaluated and considered only as a complementing part for any of the remaining CN-based Solutions for RAN user plane congestion management (defined in section 6.1).
c. The Solution 1.5.4 (Integrated on-path and off-path RAN user plane congestion reporting) should not be developed further by SA2. 
2. The Solution 6.2: RAN-based solutions for RAN user plane congestion management 

a. The Solution 2.4 (Differentiation of IP flows based on flow level QCI) should not be developed further by SA2.

3. The Solutions 6.3 (UE-based Solutions for RAN user plane congestion management) solutions should not be considered for BB1 evaluation, as both 6.3.1 Solutions for Uplink Congestion Management and 6.3.2 Solutions for Handling of Unattended Traffic resolve key issues other than key issues 1-3 which are required for BB1.

===========================END SECOND CHANGE==============================
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