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Abstract of the contribution:

This contribution proposes a solution that addresses the key issue “RAN User Plane congestion mitigation” whereby the RAN takes appropriate actions to mitigate congestion based on the user plane packets marked by the Core Network.
1. Introduction
Rel-11 SIRIG (see section 5.3.5.3 of TS 23.060 [x]) introduces the SCI to improve radio utilization for GERAN. Based on operator’s policies and the information collected by packet inspection, the GGSN/PGW marks each user plane data packet delivered in the downlink direction with a Service Class Indicator (SCI) identifying the relative priority of the packet compared to other packets.

NOTE: The SCI is a GTP-U extension header (see section 5.2.2.3 of TS 29.281 [120]).
However, the SCI can be independent from SIRIG after the SCI definition is extended; it can be applicable to any RAT, including GERAN, UTRAN and E-UTRAN.

The SCI is not an identification of application type, it is application class identification, and the application is classified on the basis of QCI and the priority of the application. The SCI complements the QCI as described below:

· The SCI marking of each user plane packet can be used to differentiate between IP flows.

· The GGSN/PGW can set the SCI value based on subscription or operator’s policies as well as application type. 
· After receiving the SCI, the RAN uses SCI value to prioritize the packets delivered over the wireless interface according to the rules that operators provisioned in BSC/RNC/eNodeB in advance.
The SCI method can meet the requirement of the solution for key issue on “RAN User Plane congestion mitigation”. It seems no need to define another GTP-U header, which will bring extra cost of network and lead to the complexity of protocol and implementation.
2. Solution Description
The solution procedure is described below (see Figure 6.X.2-1):

· GGSN/PGW marks SCI in the GTU-U header of downlink user plane data packets based on the user’s subscription class (or policies provisioned by PCRF) or the type of application.

· When SGSN/SGW receives SCI in a GTP-U packet, it copies its value into a correspondent information element over Gb, Iu or S1 in downlink, and user data packet of wireless interface also carries the HPLMN ID and additional information, added by the SGSN/SGW, which indicates whether the SCI is assigned by a GGSN/P-GW in e.g. Home PLMN or Visited PLMN.
· According to the rules that operators provisioned in BSC/RNC/eNodeB in advance, the RAN uses SCI value to prioritize the packets delivered over the wireless interface.
Editor’s note: The criteria that how the RAN judges whether its status is congesting is out of scope for SA2.
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Figure 6.X.2-1:  RAN congestion mitigation based on the SCI
Based on the above analysis, the following changes are proposed to TR 23.705:
6.X
Solution X: Using SCI for congestion mitigation
6.X.1
General description, assumptions, and principles

This solution addresses the key issue on “RAN User Plane congestion mitigation”.

Based on operator’s policies and the information collected by packet inspection, the GGSN/PGW marks each user plane data packet delivered in the downlink direction with a Service Class Indicator (SCI) identifying the application type or a specific application and the relative priority of the packet compared to other packets.

NOTE: 
The SCI is a GTP-U extension header (see section 5.2.2.3 of TS 29.281 [x]).

Rel-11 SIRIG (see section 5.3.5.3 of TS 23.060 [x]) uses SCI to improve radio utilization for GERAN, whereas the solution described in this contribution is applicable to any RAT, including GERAN, UTRAN and E-UTRAN.
The SCI not only identifies the application type, but also the priority handling required by the RAN based on the operator’s policy. Therefore, the SCI encodes of the following information:
1) the application type;

2)  a classification of the IP flow into a priority based on the operator’s policy. 
The SCI complements the QCI as described below:

· The SCI marking of each user plane packet can be used to differentiate between IP flows.

· The GGSN/PGW can set the SCI value based on subscription or operator’s policies as well as application type. 
· After receiving the SCI, the RAN uses SCI value to prioritize the packets delivered over the wireless interface according to rules that the operator provisions in the BSC/RNC/eNodeB in advance.
6.X.2
High-level operation and procedures

The solution procedure is described below (see Figure 6.X.2-1):

· GGSN/PGW marks SCI in the GTU-U header of downlink user plane data packets based on the user’s subscription class (or policies provisioned by PCRF) or the type of application.

· When SGSN/SGW receives SCI in a GTP-U packet, it copies its value into a correspondent information element over Gb, Iu or S1 in downlink, and user data packet of wireless interface also carries the HPLMN ID and additional information, added by the SGSN/SGW, which indicates whether the SCI is assigned by a GGSN/P-GW in e.g. the Home PLMN or Visited PLMN.
· According to the rules that the operator provisions in BSC/RNC/eNodeB in advance, the RAN uses the SCI value to prioritize the packets delivered over the wireless interface.
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Figure 6.X.2-1:  RAN congestion mitigation based on the SCI

6.X.3
Impact on existing entities and interfaces

GGSN and PGW

· Marking the SCI in the GTU-U header of downlink user plane data packets based on policies provisioned by PCRF and the type of application extending from the GERAN to all the RATs including GERAN, UTRAN and E-UTRAN.

SGSN and SGW

· Transferring of the SCI together with the HPLMN ID and additional information extending from GERAN to all RATs including GERAN, UTRAN and E-UTRAN.
· Together with the SCI, the SGSN, or SGW, provides to the RAN the HPLMN ID and additional information, which indicates whether the SCI is assigned by a GGSN/PGW in e.g. the Home PLMN or Visited PLMN.
PCRF

· Provision of policies to control SCI marking based on the user’s subscription class, policies provisioned by PCRF and the type of application.
OCS and OFCS

· Support for charging based on the SCI is FFS.
BSC, RNC and eNodeB

· Prioritizing the packets based on the SCI information and QCI value over the air interface.
Editor’s note: The impacts on existing entities and interfaces with PMIP-based S5/S8 are FFS.
6.X.4
Solution evaluation

Utilizing the SCI mechanism could meet the requirements of the congestion mitigation in RAN, and has light impact on the existing system.
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