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Abstract of the contribution: This proposal discusses one of the FFSs for solution #2, “How to provide the congestion information when there is no activity in uplink direction while UE is in ECM-CONNECTED for some duration is FFS.”
1. Problem Description

This contribution proposes to address one of the FFSs in solution 2 of TR 23.705, “How to provide the congestion information when there is no activity in uplink direction while UE is in ECM-CONNECTED for some duration is FFS.”
One problematic scenario is depicted in the following figure.
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1. UE enters connected mode with a congested RAN node.
2. The UE requests some content retrieval from a service in the PDN.

3. A surge of DL packets arrives at the P-GW for the UE.

4. Due to a property of the application or service, the UE does not generate any uplink packets for some duration. As no GTP-U encapsulations will be sent in this case, a notification carried in GTP-U headers cannot be relied upon to transmit data from the RAN to the P-GW.
5. The P-GW is not aware of RAN congestion and the congestion mitigation in P-GW is not possible.

Observation #1. With solution 2 (i.e., GTP-U based congestion notification), if there are no uplink packets for some time duration, the congestion status of RAN node cannot be updated in CN nodes .
It is evident that the above problem does not happen when the UE generates uplink packets frequently. For example, considering the TCP operation where the UE often generates ACK messages even for the downlink-only services, the problem does not arise for UEs with TCP-based applications. 

Observation #2. If the UE is using TCP-based applications, the above problem may not happen due to the frequently ACK transmission.

That is, in operators’ network with a majority of TCP-based applications, the possibility of the problem can be small. Based on the above observations, 
Proposal #1. It is proposed to remove the following Editor’s note from TR 23.705

Editor's Note: How to provide the congestion information when there is no activity in uplink direction while UE is in ECM-CONNECTED for some duration is FFS.
Proposal #2. It is proposed to discuss whether the problem described here is considerable or not. If the SA2 agree the problem, it is proposed to review the solution in section 2, and adopt the solution in TR 23.705.
2. Possible Solution

One of solutions for the above problem is to use a dummy GTP-U packet in uplink direction. The dummy packet should have congestion information header for updating congestion status in RAN node while having empty payload. If S-GW receives a dummy GTP-U packet for congestion notification in uplink direction, it shall forward it to P-GW. After the P-GW evaluates the content of congestion information in the dummy packet, it shall discard the packet. How to design the GTP-U dummy packet should be left to stage 3.
****** Begin of Change ******
6.2.1
General description, assumptions, and principles

The RAN nodes include the RAN Congestion Information (RCI) in GTP-U header of the uplink packet to convey the RAN user plane congestion information to the CN GWs such as GGSN/PGW.


Editor's Note: Support of roaming and RAN sharing scenarios is FFS.
At minimum, the RCI comprises of:

· The level of the RAN user plane congestion. 

Editor's Note: Whether the congestion indication reflects different severity levels of the RAN congestion is FFS.

Editor’s Note: Whether distinction between uplink and downlink congestion being experienced at eNB needs to be made is FFS.
· The location of the congested RAN, such as the CELL ID, may also be included in the extension.
Editor’s Note: Whether the Cell ID and what additional information is required in RCI is FFS.
The user plane core network nodes such as the GGSN/PGW will investigate the GTP-U header and obtain the congestion information.  Therefore, the GGSN/PGW node will know which of the served users/bearers are affected by the congestion.
Editor’s Note: How to deliver the RCI within the CN with PMIP-based S5/S8 is FFS.

The congestion is detected based on the monitoring of the RAN network elements. The indications may be included in all the uplink GTP-U packets or can only be included when the RAN is congested to an extent that is configurable by the operator.
NOTE :  In case where there is no uplink traffic, then the current RCI is indicated to the CN once the next uplink packet is sent.
Editor’s Note: How frequently or if the RCI is included in every uplink GTP-U packet of the affected UE/bearer is FFS. 

Editor’s Note: Whether and how the CN passes RCI to other network elements (e.g. PCRF, OCS, TDF, AF) is FFS. 

The CN performs congestion mitigation measures based on received RCI.
Editor’s Note: Depending on which other network elements receive RCI (or a subset of RCI), those nodes may perform additional mitigation actions, which are FFS
****** End of Change ******
****** Begin of Change ******
6.2.3
Impact on existing entities and interfaces

The RAN nodes (BSC/RNC/eNodeB)

· Include RCI defined in this solution in the uplink packet.

The core network user plan elements (GGSN/PGW)

· Recognize the congestion indicator.
****** End of Change ******
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