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Abstract of the contribution: Proposes to add a new solution for downlink traffic. This paper is resubmitted from SA2#97 (S2-131955). 
1. Introduction
Solution 3 in TR 23.705 introduces a concept where PGW assigns an FPI (Flow Priority Indicator) for each downlink packet based on application, user or flow priority. FPI is an integer value and identifies the relative priority of the packet within the same QCI. If the PDB for packets within this QCI cannot be met, then the RAN scheduler should give precedence to meeting the PDB for the packets with higher FPI. In this way the solution is able to assign different priority levels to the downlink packets which share the same QCI and therefore also the same PDB. A single bearer per UE can be therefore used as long as the PDB for all downlink packets can be the same. But if there is a need to assign different PDB values to the UE then multiple bearers for this UE are required. 

The solution 3 can be further enhanced by defining the FPI as a traffic flow QCI. This means each downlink packet is assigned a QCI value. In this way each UE can have only one bearer and still multiple PDB values can be used. This is useful when the applications have different PDB requirements, as it reduces the NAS/RRC signalling compared to the original solution since only one bearer per UE is required. 
2. Proposal

It is proposed to add the following text to TR 23.705

6.x
Solution x: Differentiation of IP flows based on flow level QCI 

6.x.1
General description, assumptions, and principles

This solution addresses the key issue on “RAN User Plane congestion mitigation”. The solution also addresses certain aspects of the key issue on “Video delivery control for congestion mitigation” and certain aspects of the key issue on “Differentiated treatment for non-deducible service data flows in case of RAN user plane congestion”.
This solution is a further enhancement of Solution 3. In Solution 3, the downlink traffic flows within a single QCI can be prioritized based on the FPI value assigned by the DPI. Since a single QCI is bound to a single PDB (Packet Delay Budget), if different applications require different PDB values, then multiple QCI values and therefore also multiple bearers are required with Solution 3. 

This solution addresses the above limitation in Solution 3; the same (default) bearer can be used to carry applications with different PDB requirements, and therefore the NAS/RRC signalling related to the bearer establishment can be reduced.  
Only the differences to the Solution 3 are highlighted here.
6.x.2
High-level operation and procedures

Downlink packets are classified and the classification is carried among the user plane packets from PGW/GGSN to SGW/SGSN to RAN as in Solution 3. 

The FPI is defined here as traffic flow level QCI. Both the QCI marking of each user plane packet and the Priority level associated to a Service Data Flow (SDF) aggregate via its bearer level QCI are used to differentiate between IP flows of the same UE, and are also used to differentiate between IP flows of different UEs.

· If the usage of the traffic flow QCI is enabled in the RAN, and if the user plane packet is marked with QCI value, then RAN uses this QCI value for scheduling as defined in section 6.1.7.2 of 3GPP TS 23.203.

· If the packet does not include any QCI marking, or if the RAN does not support the usage of traffic flow QCI, the packets should be scheduled according to a bearer level QCI in the RAN as defined in section 6.1.7.2 of 3GPP TS 23.203. The default FPI is not needed in this solution.

With this solution a single bearer can carry packets associated via its traffic flow level QCI into different Packet Delay Budget (PDB) and Packet error loss rate (PELR) values.

6.x.3
Impact on existing entities and interfaces

GGSN and PGW

· Marking of the flow level QCI in downlink user plane data packets based on the policies received from the PCRF and the information collected after some form of packet inspection.

· Inclusion of the QCI in CDRs and transfer the QCI over online/offline charging interfaces.

TDF

Editor’s note: The impacts on TDF, depending on selected mechanisms to support FPI marking, are FFS.

SGSN and SGW

· When receiving the QCI in a packet, the SGSN, or SGW, copies it, without modifying its value, into a correspondent information element over Gb, Iu or S1.

PCRF

· Provision of policies to control QCI marking on per subscriber and/or per application basis.

BSC, RNC and eNodeB

· Usage of the flow QCI, in conjunction with the bearer QCI, to prioritize the packets delivered over the air interface.

Editor’s note: The impacts on existing entities and interfaces with PMIP-based S5/S8 are FFS.
Editor’s note: The impacts on existing entities and interfaces to support scenarios where the packet classification required to properly set the QCI value is performed by a TDF are FFS.
6.x.4
Solution evaluation

Editor’s note: The solution evaluation is FFS.
Compared to the Solution 3, this solution has less impact to BSC, RNC and eNodeB as the prioritization is based on QCI and not a new factor. The solution has less impact to SGW/SGSN, as the HPLMN ID is not needed. The solution does not have impact to OCS/OCFS as the QCI is not a new factor for charging.
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