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Abstract of the contribution: This paper evaluates the proposed solutions for congestion reporting, which are already documented in TR 23.705.
1. Introduction

This paper adds the evaluations of the individual congestion reporting solutions as documented in TR 23.705 in subclause 6.1.5. 
***************** Start of 1st changes **********************

6.1.5.1
Solution 1.5.1: RAN User Plane congestion reporting by GTP-U extension

6.1.5.1.6
Solution evaluation
Advantages:

· No new functionalities or new interfaces needed

· No proprietary functional entities or proprietary interfaces needed

· No signalling overhead and processing overhead for C-plane

· Support for pre-provisioning policy for congestion mitigation

· Support reporting congestion level for multiple cells under the same eNB

· Support reporting congestion level for UE simultaneously belongs to multiple cells

· Support congestion reporting restriction for home routed roaming case

· Support congestion reporting restriction for RAN sharing

· Congestion information (RCI) is up-to-date
· Simple to identify congested applications (no additional mapping step required)
Disadvantages:

· eNodeB and PCEF need to process new GTP-U packet header extensions 
· Break of logic: U-Plane packet carry bearer-related control information

· Forwarding of messages from PCEF to PCRF requires switch from U-Plane to C-Plane

· Potential processing overhead in PCEF/PCRF due to frequent congestion notifications

· Complexity for solution to support roaming UE due to the fact that some configuration at SGW is needed, so as to disable forwarding the RCI for roaming UE

· Introduce overhead for GTP-U header as the RCI is included in every uplink packet

· If there is no uplink packet in a given bearer during congestion, the congestion information notification is not in time
· Information to be carried as GTP-U header is very limited; potential extension for further information is difficult 
***************** End of 1st changes **********************
***************** Start of 2nd changes **********************

6.1.5.3
Solution 1.5.3: RPPF based RAN user plane congestion reporting
6.1.5.3.4
Solution evaluation
Advantages:

· Little impact on existing C-Plane and U-Plane signaling and entities
Disadvantages:

· Partly proprietary solution (e.g., interface between RAN OAM and new entity not standardized), and hence costly for operator, no off-the-shelf hardware from multiple vendors

· Standardization of interface between PCRF and new entity not clear

· Not clear how solution works for multiple PCRFs, i.e., how do we map a given UE/PDN connection and associate bearer to the PCRF entity? 
· Cannot report different congestion levels for traffic going on different QCIs
· Cannot indicate different congestion levels for multiple cells under the same eNB, and consequently the CN action may be based on the wrong congestion level. 
· Cannot properly handle situations where UE simultaneously belongs to multiple cells.

· For determination of UE location, the solution seems to be access specific. For instance, in E-UTRAN, MME already knows about which eNodeB that the UE is being attached. Whereas in UTRAN, by default, SGSN only knows about the RNC that the UE is being attached, hence some location reporting function in UTRAN has to be switched on in addition.

· Not clear how solution works for roaming UE/RAN sharing case

· Not responsive enough to react to UE’s mobility performance from cell-to-cell
***************** End of 2nd changes **********************
***************** Start of 3rd changes **********************

6.1.5.4
Solution 1.5.4: Integrated on-path and off-path RAN user plane congestion reporting
6.1.5.4.x
Evaluation
Advantages:

· Support for pre-provisioning policy for congestion mitigation

· Support reporting congestion level for multiple cells under the same eNB

· Support congestion reporting restriction for home routed roaming case

· Support congestion reporting restriction for RAN sharing

· Congestion information (RCI) is up-to-date
Disadvantages:

· Partly proprietary solution (e.g., interface between RAN OAM and new entity not standardized), and hence costly for operator, no off-the-shelf hardware from multiple vendors

· Introduce additional signaling between PCRF and PCEF in case of frequent updates of mitigation measures according to RAN user plane congestion situation
· Complexity in configuring PCRF to provide policy for congestion mitigation due to the multiple sources of information received from both RCI and RCS
· Complexity of concluding information received from both on-path and off-path

· For determination of UE location, the solution seems to be access specific. For instance, in E-UTRAN, MME already knows about which eNodeB that the UE is being attached. Whereas in UTRAN, by default, SGSN only knows about the RNC that the UE is being attached, hence some location reporting function in UTRAN has to be switched on in addition.

· Not clear how solution works for roaming UE/RAN sharing case
· Not clear how solution supports reporting congestion level for UE simultaneously belongs to multiple cells
***************** End of 3rd changes **********************
***************** Start of 4th changes **********************

6.1.5.5
Solution 1.5.5: off-path based RAN user plane congestion reporting

6.1.5.5.4
Evaluation
Advantages:

· Support for pre-provisioning policy for congestion mitigation

· Support reporting congestion level for multiple cells under the same eNB

· Support congestion reporting restriction for home routed roaming case

· Support congestion reporting restriction for RAN sharing

Disadvantages:

· Partly proprietary solution (e.g., interface between eNodeB and new entity not standardized), and hence costly for operator, no off-the-shelf hardware from multiple vendors

· Not clear how solution works for roaming UE/RAN sharing case
· Not clear how solution works for multiple PCRFs, i.e., how do we map a given UE/PDN connection and associate bearer to the PCRF entity? 
· Not clear how solution supports reporting congestion level for UE simultaneously belongs to multiple cells

***************** End of 4th changes **********************
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