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Abstract of the contribution:

This contribution is proposing a solution whereby the RAN takes appropriate actions to mitigate congestion based on the user plane packet marked by the SCI extension to address the key issue on “RAN User Plane congestion mitigation”.
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 user plane packet inspection, the GGSN/PGW marks each user plane data packet delivered in the downlink direction with a Service Class Indicator (SCI) identifying the service class of the user plane 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]).
To address the issue on “RAN User Plane congestion mitigation”, extending the SCI definition can be done as follows:
· In the current specification, the 3rd Octet of SCI definition (see section 5.2.2.3 of TS 29.281 [x]) is spare. These free bits of SCI can be used as Service Priority Indicator to identify the relative priority of the user plane packet.
	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	0x01

	2
	
	Service Class Indicator

	3
	
	Service Priority Indicator

	4
	
	Next Extension Header Type (note)


· And also in the current specification, the SCI is only applicable for A/Gb mode GERAN access (see section 5.3.5.3 of TS 23.060 [x]). The SCI definition should be extended to be applicable to any RAT, including GERAN, UTRAN and E-UTRAN.
After the extension, the SCI label of user plane packet marked and delivered by GGSN/P-GW in the downlink direction would contain both service class and priority level over all the RAT types, and the RAN would become aware of both the service class and the priority level associated to each user plane packet.
The Service Priority Indicator of SCI indicates the priority of the user plane packet to decide which traffic flows should be served first in case of congestion in the RAN.

The Service Class Indicator of SCI can be used to improve radio utilization in the RAN; In addition, the service class can be used together with the priority by RAN for congestion mitigation. For example, the RAN can schedule flows containing video packets and flows containing HTML packets such that the user’s QoE is similar when the flows have the same level of priority. If two users are both downloading a video stream and the priority is set differently for the two flows and there is congestion in the RAN such that not both users can experience adequate QoE, then the RAN may try and maintain adequate QoE for the flow with the highest priority at the expense of the flow with lower priority.
In order to keep the cost of network as low as possible and reduce the complexity of implementation, it is proposed that one solution address the key issue on “RAN User Plane congestion mitigation”.

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

· GGSN/PGW marks SCI (Service Class Indicator and Service Priority Indicator) in the GTU-U header of downlink user plane 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 Service Priority Indicator of SCI to prioritize the packets delivered over the wireless interface, in the addition, the RAN can use Service Class Indicator of SCI to improve radio utilization.
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Figure 6.X.2-1:  RAN congestion mitigation based on the SCI extension
Based on the above analysis, the following changes are proposed to TR 23.705:
6.X
Solution X: SCI extension for RAN User Plane congestion mitigation
6.X.1
General description, assumptions, and principles

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

To address the key issue, extending the SCI definition can be done as follows:

· In the current specification, the 3rd Octet of SCI definition (see section 5.2.2.3 of TS 29.281 [x]) is spare. These free bits of SCI can be used as Service Priority Indicator to identifying the relative priority of the user plane packet.
	Octets
	
	8
	7
	6
	5
	4
	3
	2
	1

	1
	
	0x01

	2
	
	Service Class Indicator

	3
	
	Service Priority Indicator

	4
	
	Next Extension Header Type (note)


· And also in the current specification, the SCI is only applicable for A/Gb mode GERAN access (see section 5.3.5.3 of TS 23.060 [x]). The SCI definition should be extended to be applicable to any RAT, including GERAN, UTRAN and E-UTRAN.
After the extension, the SCI label of user plane packet marked and delivered by GGSN/P-GW in the downlink direction would contain both service class and priority level over all the RAT types, and the RAN would become aware of both the service class and the priority level associated to each user plane packet.
The Service Class Indicator of SCI can be used to improve radio utilization in the RAN, In addition, the service class can be used together with priority by RAN for congestion mitigation. For example, the RAN can schedule flows containing video packets and flows containing HTML packets such that the user’s QoE is similar when the flows have the same level of priority. If two users are both downloading a video stream and the priority is set differently for the two flows and there is congestion in the RAN such that not both users can experience adequate QoE, then the RAN may try and maintain adequate QoE for the flow with the highest priority at the expense of the flow with lower priority.)
The Service Priority Indicator of SCI indicates the priority of the user plane packet to decide which traffic flows should be served first in case of congestion in RAN side.

6.X.2
High-level operation and procedures
The solution procedure is described below (see Figure 6.X.2-1):
· GGSN/PGW marks SCI (Service Class Indicator and Service Priority Indicator) in the GTU-U header of downlink user plane 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 Service Priority Indicator of SCI to prioritize the packets delivered over the wireless interface, in the addition, the RAN can use Service Class Indicator of SCI to improve radio utilization.
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 extension

6.X.3
Impact on existing entities and interfaces
GGSN and PGW

· Marking of the SCI (Service Class Indicator and Service Priority Indicator) 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 Service Priority Indicator in CDRs and transfer the Service Priority Indicator over online/offline charging interfaces if necessary.

SGSN and SGW

· When receiving the SCI (Service Class Indicator and Service Priority Indicator) in a packet, the SGSN, or SGW, copies it, without modifying its value, into a correspondent information element over Gb, Iu or S1.

· Together with the SCI (Service Class Indicator and Service Priority Indicator), the SGSN, or SGW, provides to the RAN the HPLMN ID and additional information, which indicates whether the FPI is assigned by a GGSN/PGW in e.g. the Home PLMN or Visited PLMN.
PCRF

· Provision of policies to control the SCI (Service Class Indicator and Service Priority Indicator) marking on per subscriber and/or per application basis.
OCS and OFCS

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

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

6.X.4
Solution evaluation
Details are for FFS
3GPP
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