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Abstract of the contribution: Introduces a new solution for uplink traffic prioritization
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. 

S2-12xxxx further enhances the solution 3 by defining the FPI as a traffic flow QCI. This means each downlink packet is assigned a QCI value.
This document introduces a new solution for uplink traffic using the same traffic flow based QCI concept as in Solution 3 enhanced by S213xxxx. 

2. Proposal

It is proposed to add the following new text to TR 23.705

6.x
Solution x: Differentiation of IP flows mapped to the same QCI, uplink direction 

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

This solution addresses the key issue #5, uplink traffic prioritization.

This solution assumes the downlink traffic is prioritized as described in Solution 3 sub-alternative “FPI is a QCI”.

6.x.2
High-level operation and procedures

Overall the solution would work as described below:
Downlink traffic is prioritized as described in Solution 3 sub-alternative “FPI is a QCI”.

When the RAN receives downlink packets from CN with assigned QCI values, it copies the QCI values towards the UE via air interface (LTE-Uu). 

Editor’s Note: It is up to RAN working groups to study how the QCI can be carried via LTE-Uu. For example, PDCP or RLC PDU could be used.
UE maintains a binding table for the received downlink traffic flow and the assigned QCI value. When the UE sends uplink packets, it performs traffic flow mapping to QCI values based on the binding table. Example binding table is presented in Figure 6.x.2-1

	Remote IP
	local port
	remote port
	protocol
	Flow QCI
	Bearer QCI
	life time state
	state

	199.239.136.200
	51452
	80
	TCP
	8
	8
	60s
	active

	85.183.195.96
	51455
	80
	TCP
	9
	8
	70s
	active

	74.125.43.149
	51459
	80
	UDP
	6
	8
	70s
	active

	2.18.175.139
	51470
	80
	TCP
	9
	9
	30s
	active


Figure 6.x.2-1: Example of Flow tracking for QCI value mapping
The flow table (see example in the figure above) contains all flows detected in downlink direction, i.e. mapped by packet core. Flow entries which are aged out can be actively removed by the UE (e.g. TCP FIN packet can trigger flow removal). In uplink packets are mapped according to flow table entries stored in the UE. 
The UE implements a separate buffer for uplink traffic for each QCI value in the binding table. The Buffer Status reporting procedure is used to provide the serving eNB with information about the amount of data available for transmission in the UL buffers of the UE. The UE assigns the uplink traffic to the correct bearers based on the TFT as today. If the UE only has one (default) bearer, all uplink traffic is assigned to this bearer. The UE reports the buffer statuses to eNB via Buffer Status Reports (or some new form of reporting/signaling up to RAN WGs), the reports are enhanced to include the QCI values. The eNB reads the QCI value as part of the Buffer Status Reports, instead of reading the QCI from the bearer context as today. The eNB takes the reported QCI information into account when considering the scheduling for the UE e.g. eNB prioritizes scheduling of UE if it has data assigned with high priority QCI.
Editor’s Note: Further analysis and details of the solution is up to RAN working groups. 

6.x.3
Impact on existing entities and interfaces

eNB

· Copies the traffic flow QCI in downlink packets to the LTE-Uu

· Reads the traffic flow QCI in uplink packets e.g. via Buffer Status Reports
· Schedules the uplink packets based on the uplink traffic flow QCI, instead of bearer level QCI, if present

UE

· Maintains a binding of traffic flow and QCI value in a binding table
· Assigns a QCI value for uplink packets based on the binding table

· Reports the QCI values to eNB e.g. via Buffer Status reports

6.x.4
Solution evaluation

Editor’s note: The solution evaluation is FFS.
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