SA WG2 Temporary Document

Page 1

SA WG2 Meeting #95
S2-130254
28 January - 1 February 2013 - Prague, Czech Republic 

Source:
NTT DOCOMO, Allot Communications, NEC, Benu Networks, Juniper Networks
Title:
UPCON Stage 2 Solution Principle Decision Based on Stage 1 Requirements Analysis
Document for:
Discussion and Approval
Agenda Item:
8.8
Work Item / Release:
UPCON Rel-12

Abstract of the contribution: This contribution proposes a Stage 2 solution principle for the realization of UPCON based on the analysis of the UPCON stage 1 requirements specified in clause 27 of TS 22.101. In the analysis, the functionalities needed to support these requirements are identified.  
1. Introduction

This contribution proposes a Stage 2 solution principle for the realization of UPCON based on the analysis of the UPCON Stage 1 requirements specified in Clause 27 of TS 22.101. The analysis is done specifically by taking Stage 2 perspective, for example, by determining which functionality is needed to support each requirement and whether this functionality can be supported by a PROACTIVE approach and /or a REACTIVE approach. Moreover, this contribution discusses solution principles for these two approaches, which then helps in understanding the two approaches better. 

The decision on the solution principle is essential to complete UPCON in Rel-12 time-frame, and hence concentrating the UPCON work onto a single solution principle is recommended.
2. Solution principles of proactive and reactive approach
Looking at all UPCON Stage 1 requirements specified in clause 27 of TS 22.101, UPCON solution approach can be classified into two approaches: proactive approach and reactive approach. The main difference between the two approaches is that the proactive approach does not include a notification of RAN user plane congestion status from the RAN to the CN, whereas the reactive approach does include such a notification. 
It shall be noted that the intention of the following sub-clauses is to understand the high-level solution principles of the two approaches. Hence, for simplicity, a box of CN representing all CN entities (e.g., PGW, SGW, PCRF, MME, TDF) and a box of RAN representing a base station (e.g., eNB) are used as an illustration of each solution principle. In-depth technical solutions (breaking down to 3GPP network entity level) are out of scope of this contribution. 
In the following sub-clauses, details of proactive and reactive approaches are explained.  
2.1 Proactive approach

Proactive approach is the approach, where the RAN relies upon the CN providing the necessary rules or hints to the RAN in advance (regardless of RAN user plane congestion status), and thus notification of RAN user plane congestion from the RAN to the CN is not foreseen. Such rules or hints are used at the RAN as a guideline for the RAN on how to react when RAN user plane congestion is detected. When RAN user plane congestion is detected, the RAN performs a measure to mitigate the RAN user plane congestion, for example, prioritizing or limiting traffic according to the rules or hints previously provided by the CN. Figure 2.1-1 depicts the high-level solution principle of proactive approach.
In short summary, proactive approach is the approach, where

· There is no RAN user plane congestion status notification to the CN;

· The RAN relies upon the CN providing the necessary rules or hints in advance to assist in mitigating congestion in the RAN; 
· The CN is not involved in enforcing rules or hints provided by the CN in order to mitigate the RAN user plane congestion.  
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Figure 2.1-1: Solution principle of proactive approach
2.2 Reactive approach

Reactive approach is the approach where the RAN sends RAN user plane congestion status notifications to the CN to assist the CN in mitigating the RAN user plane congestion. After the CN receives the RAN user plane congestion notification, RAN user plane congestion mitigation can be done in different ways. 

Figure 2.2-1 and Figure 2.2-2 depict two examples of different ways how to mitigate RAN user plane congestion in the reactive approach. Figure 2.2-1 is the case where the mitigation of RAN user plane congestion is actually done at the RAN according to the rules or hints that are provided by the CN. Figure 2.2-2 is the case where the mitigation of RAN user plane congestion is performed within the CN itself.
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Figure 2.2-1: Solution principle of reactive approach (example 1)
[image: image3.png]3. Provide rules or
is congested

1. RAN user plane
congestion detection

ication

4. CN-based congestion





Figure 2.2-2: Solution principle of reactive approach (example 2)
It is to be noted that the two examples are not exhaustive. Other examples of RAN user plane mitigation based on the reactive approach are possible

In short summary, the reactive approach is the approach, where

· There is a RAN user plane congestion status notification to the CN; 
· After receiving a notification of RAN user plane congestion, mitigation of RAN user plane congestion can be done at different places, e.g., RAN, CN, etc. 

3. Analysis of UPCON Stage 1 requirements 
This clause provides a mapping of UPCON Stage 1 requirements, as specified in clause 27 of TS 22.101 v12.3.0, to the use cases in TR 22.805 v12.1.0, and to functionalities that are required to support these UPCON Stage 1 requirements from Stage 2 perspective. It is further specified whether each functionality can be supported by only the proactive approach or only the reactive approach or possibly by both approaches.
	Stage 1 UPCON Requirements (TS 22.101 v12.3.0)
	Use Cases (TR. 22.805 v12.1.0)
	Required Stage 2 Functionalities
	Proactive or reactive or both (See NOTE below the table for usage of this column)

	27.2
General

	a)
The network shall be able to detect RAN user plane congestion onset and abatement. Mechanisms to cope with RAN user plane congestions should be resilient to rapid changes in the level of congestion.
	1,2,3,5,6,7,8,9,10, 13
	Detecting RAN user plane congestion
	N/A                      

	
	10
	Identifying RAN user plane congestion level 
	N/A

	b)
The network shall be able to identify whether or not an active UE is in a RAN user plane congested cell.
	2,6,8, 10
	Identifying UEs affected in the RAN user plane congestion
	N/A

	c)
The network operator shall be able to configure or provision and enforce policy rules to best deal with RAN user plane congestion.
	1,2,3,6
	Configuring or provisioning or enforcing rules dealing with RAN user plane congestion
	Both are possible

	d)
The system should react in a timely manner to manage a RAN user plane congestion situation, i.e. that the measures taken become effective to promptly help resolve the RAN user plane congestion.
	Clause 5.4
	FFS
	FFS

	e)
The signalling overhead caused by RAN user plane congestion management solutions in the system shall be minimized.
	Clause 5.4
	FFS
	FFS

	f)
The network shall be able to take into consideration the RAN user plane congestion status and the subscriber's profile when coping with traffic congestion.
	1
	Identifying user’s service subscription 
	N/A

	
	1
	Prioritizing traffic based on UE’s service subscription when RAN is congested
	Both are possible

	27.3
Prioritizing traffic

	a)
The network shall be able to identify, differentiate and prioritize traffic from different applications in order to provide these applications with appropriate service quality based on RAN user plane congestion status, taking user related information and content type into account.
	5
	Identifying user’s service subscription 
	N/A

	
	5,11, 12
	Identifying application type
	N/A

	
	5
	Differentiating and prioritizing traffic based on service subscription and application type when RAN is congested
	Both are possible

	
	11
	Identifying application type delivered in the same bearer having same QoS attributes
	N/A

	
	11
	Differentiating and prioritizing traffic delivered in the same bearer with same QoS based on application type when RAN is congested
	Both are possible

	
	12
	Identifying traffic from the same application type but provided by either an operator or by the 3rd party
	N/A

	
	12
	Differentiating and prioritizing traffic based on the application provider (operator owned application or third party application) when RAN is congested
	Both are possible

	b)
According to operator policy, during RAN user plane congestion the operator shall be able to select the communications which require preferential treatment and allocate sufficient resources for such communications in order to provide these services with appropriate service quality.
	4
	Introducing disaster specific service
	N/A

	
	
	Identifying application type
	N/A

	
	
	Prioritizing disaster specific services when RAN is congested
	Both are possible

	c)
According to operator policy, the network shall be able to select specific users (e.g. heavy users, roaming users, etc.) and adjust the QoS of existing connections/flows and apply relevant policies to new connections/flows depending on the RAN user plane congestion status and the subscriber's profile.
	1
	Prioritizing traffic based on UE’s service subscription when RAN is congested
	Both are possible

	
	2
	Identifying roaming users and non-roaming users
	N/A

	
	2
	Usage monitoring of total traffic volume
	N/A

	
	2
	Limiting traffic of roaming users when RAN is congested
	Reactive

	
	2
	Limiting traffic of non-roaming users exceeding the subscribed threshold of total traffic volume when RAN is congested 
	Reactive

	
	1,3
	Identifying user’s service subscription
	N/A

	
	3
	Identifying application type 
	N/A

	
	3
	Prioritizing traffic based on service subscription and application type when RAN is congested
	Both are possible

	
	3
	Limiting traffic based on service subscription and application type when RAN is congested
	Reactive

	27.4
Reducing traffic

	a)
Based on RAN congestion status and according to operator policy, the network shall be able to reduce the user plane traffic load (e.g. by compressing images or by adaptation for streaming applications) taking into account UE related information (e.g. UE capabilities, subscription).
	7
	Identifying user’s service subscription 
	N/A

	
	
	Identifying application type
	N/A

	
	
	Identifying UE capabilities (e.g., screen resolution)
	N/A

	
	
	Introducing compression and/or transcoding service
	N/A

	
	
	Compressing / transcoding traffic while taking into account operator’s policy (e.g., time, location), UE’s capability and UE’s service subscription when RAN is congested
	Reactive

	b) 
The system shall be able to adjust the communication media parameters of real-time communications so that they consume less bandwidth.
	9
	Identifying application type
	N/A

	
	
	Informing UE to renegotiate media codec or transmission data rate taking into account the RAN user plane congestion status and UE’s service subscription
	Both are possible

	c)
The system shall be able to distinguish between different media involved in the communication (e.g. media for voice and media for video portions) and in case of RAN user plane congestion (re-)negotiate each media separately to consume less bandwidth.
	9
	Identifying application type
	N/A

	
	
	Informing UE to renegotiate media codec or transmission data rate taking into account the RAN user plane congestion status and UE’s service subscription
	Both are possible

	d)
According to operator policy, the network shall be able to select specific applications and control the data rate of the identified applications based on RAN user plane congestion status, at the same time taking into consideration user related information (e.g. a "platinum" subscription user should have good experience even if experiencing congestion) and content type (e.g., text vs. image).
	3
	Identifying user’s service subscription
	N/A

	
	
	Identifying application type
	N/A

	
	
	Prioritizing traffic based on service subscription and application type when RAN is congested
	Both are possible

	
	
	Limiting traffic based on service subscription and application type when RAN is congested
	Reactive

	e)
Any use of application identification should consider the impact on Multi-Operator Core Network (MOCN) partner(s) gaining information on the use of the network by the other MOCN partner(s).
	Clause 5.5
	FFS
	FFS

	27.5
Limiting traffic

	a)
The network shall be able to limit traffic from operator-controlled and/or third-party services based on RAN user plane congestion status for a UE, e.g. to defer Push services based on the RAN congestion status and operator policy.
	6
	Identifying UE subscribing to push service 
	N/A

	
	
	Blocking or delaying push service
	Reactive

	
	
	Informing third party push service provider about RAN user plane congestion status
	Reactive

	b)
The system shall be able to apply different handling (e.g. be able to prohibit or delay) all or a particular selection of IP bearer service requests depending on whether a service request is for Unattended Data Traffic or Attended Data Traffic.
	8
	Identifying attended or unattended data traffic
	N/A

	
	
	Blocking or delaying unattended traffic
	Reactive


NOTE: It shall be noted that the most right column of “Proactive or reactive approach or both” focuses on the mitigation part when considering proactive and reactive approach. The column is used to check whether the functionality required for mitigating RAN user plane congestion can be supported by the proactive/reactive approach or by both approaches. If N/A (Not Applicable) is listed for the functionality, this means that the identified functionality does not directly relate to a mitigation measure as described in the solution principles. .
4. Summary of the Stage 1 UPCON Requirement Analysis 
The analysis of Stage 1 UPCON requirements has revealed that only the reactive approach supports all analysed requirements. In contrast, it was identified that the proactive approach cannot support requirements 27.3.c, 27.4.a, 27.4.d, 27.5.a and 27.5.b. In particular, requirement 27.4.a is very important, since video and web browsing are majority of the mobile traffic. As a conclusion of the analysis, the reactive approach is the only solution principle recommended for the Stage 2 realization of UPCON.
5. Proposal

1) This paper proposes that according to the above analysis the reactive approach should be used as the solution principle for the Stage 2 realization of UPCON.

2) This paper proposes to add short descriptions of the solution principles of the proactive and reactive approaches to the annex of TR 23.705 in order to gain a common understanding of the merit and differences between the two approaches.
3) This paper proposes to add a table with the UPCON requirement analysis to the annex of TR 23.705 in order to compare the reactive and proactive approaches with respect to the supported requirements and related functionalities.
***************** Start of 1st changes **********************

Annex #m: Solution principle of proactive and reactive approach
UPCON solutions can be classified into two approaches: proactive approach and reactive approach. 

#m.1 Proactive approach

The proactive approach is the approach, where the RAN relies upon the CN providing rules or hints to the RAN in advance (regardless of RAN user plane congestion status). Such rules or hints are used at the RAN as a guideline for the RAN on how to react when the RAN user plane congestion is detected. When the RAN user plane congestion is detected, the RAN performs a measure to mitigate the RAN user plane congestion. There is no notification of RAN user plane congestion status from the RAN to the CN.

#m.2 Reactive approach

The reactive approach is the approach where the RAN sends RAN user plane congestion status notifications to the CN to assist the CN in mitigating the RAN user plane congestion. After the CN receives the RAN user plane congestion notification, a measure for mitigating RAN user plane congestion can be applied at different places, e.g., RAN, CN, etc. 

***************** End of 1st changes **********************

***************** Start of 2nd changes **********************

Annex #n: UPCON requirements analysis
This clause provides a mapping of UPCON Stage 1 requirements, as specified in clause 27 of TS 22.101 v12.3.0, to the use cases in TR 22.805 v12.1.0, and to functionalities that are required to support these UPCON Stage 1 requirements from Stage 2 perspective. It is further specified whether each functionality can be supported by only the proactive approach or only the reactive approach or possibly by both approaches.
	Stage 1 UPCON Requirements (TS 22.101 v12.3.0)
	Use Cases (TR. 22.805 v12.1.0)
	Required Stage 2 Functionalities
	Proactive or reactive or both (See NOTE below the table for usage of this column)

	27.2
General

	a)
The network shall be able to detect RAN user plane congestion onset and abatement. Mechanisms to cope with RAN user plane congestions should be resilient to rapid changes in the level of congestion.
	1,2,3,5,6,7,8,9,10, 13
	Detecting RAN user plane congestion
	N/A                      

	
	10
	Identifying RAN user plane congestion level 
	N/A

	b)
The network shall be able to identify whether or not an active UE is in a RAN user plane congested cell.
	2,6,8, 10
	Identifying UEs affected in the RAN user plane congestion
	N/A

	c)
The network operator shall be able to configure or provision and enforce policy rules to best deal with RAN user plane congestion.
	1,2,3,6
	Configuring or provisioning or enforcing rules dealing with RAN user plane congestion
	Both are possible

	d)
The system should react in a timely manner to manage a RAN user plane congestion situation, i.e. that the measures taken become effective to promptly help resolve the RAN user plane congestion.
	Clause 5.4
	FFS
	FFS

	e)
The signalling overhead caused by RAN user plane congestion management solutions in the system shall be minimized.
	Clause 5.4
	FFS
	FFS

	f)
The network shall be able to take into consideration the RAN user plane congestion status and the subscriber's profile when coping with traffic congestion.
	1
	Identifying user’s service subscription 
	N/A

	
	1
	Prioritizing traffic based on UE’s service subscription when RAN is congested
	Both are possible

	27.3
Prioritizing traffic

	a)
The network shall be able to identify, differentiate and prioritize traffic from different applications in order to provide these applications with appropriate service quality based on RAN user plane congestion status, taking user related information and content type into account.
	5
	Identifying user’s service subscription 
	N/A

	
	5,11, 12
	Identifying application type
	N/A

	
	5
	Differentiating and prioritizing traffic based on service subscription and application type when RAN is congested
	Both are possible

	
	11
	Identifying application type delivered in the same bearer having same QoS attributes
	N/A

	
	11
	Differentiating and prioritizing traffic delivered in the same bearer with same QoS based on application type when RAN is congested
	Both are possible

	
	12
	Identifying traffic from the same application type but provided by either an operator or by the 3rd party
	N/A

	
	12
	Differentiating and prioritizing traffic based on the application provider (operator owned application or third party application) when RAN is congested
	Both are possible

	b)
According to operator policy, during RAN user plane congestion the operator shall be able to select the communications which require preferential treatment and allocate sufficient resources for such communications in order to provide these services with appropriate service quality.
	4
	Introducing disaster specific service
	N/A

	
	
	Identifying application type
	N/A

	
	
	Prioritizing disaster specific services when RAN is congested
	Both are possible

	c)
According to operator policy, the network shall be able to select specific users (e.g. heavy users, roaming users, etc.) and adjust the QoS of existing connections/flows and apply relevant policies to new connections/flows depending on the RAN user plane congestion status and the subscriber's profile.
	1
	Prioritizing traffic based on UE’s service subscription when RAN is congested
	Both are possible

	
	2
	Identifying roaming users and non-roaming users
	N/A

	
	2
	Usage monitoring of total traffic volume
	N/A

	
	2
	Limiting traffic of roaming users when RAN is congested
	Reactive

	
	2
	Limiting traffic of non-roaming users exceeding the subscribed threshold of total traffic volume when RAN is congested 
	Reactive

	
	1,3
	Identifying user’s service subscription
	N/A

	
	3
	Identifying application type 
	N/A

	
	3
	Prioritizing traffic based on service subscription and application type when RAN is congested
	Both are possible

	
	3
	Limiting traffic based on service subscription and application type when RAN is congested
	Reactive

	27.4
Reducing traffic

	a)
Based on RAN congestion status and according to operator policy, the network shall be able to reduce the user plane traffic load (e.g. by compressing images or by adaptation for streaming applications) taking into account UE related information (e.g. UE capabilities, subscription).
	7
	Identifying user’s service subscription 
	N/A

	
	
	Identifying application type
	N/A

	
	
	Identifying UE capabilities (e.g., screen resolution)
	N/A

	
	
	Introducing compression and/or transcoding service
	N/A

	
	
	Compressing / transcoding traffic while taking into account operator’s policy (e.g., time, location), UE’s capability and UE’s service subscription when RAN is congested
	Reactive

	b) 
The system shall be able to adjust the communication media parameters of real-time communications so that they consume less bandwidth.
	9
	Identifying application type
	N/A

	
	
	Informing UE to renegotiate media codec or transmission data rate taking into account the RAN user plane congestion status and UE’s service subscription
	Both are possible

	c)
The system shall be able to distinguish between different media involved in the communication (e.g. media for voice and media for video portions) and in case of RAN user plane congestion (re-)negotiate each media separately to consume less bandwidth.
	9
	Identifying application type
	N/A

	
	
	Informing UE to renegotiate media codec or transmission data rate taking into account the RAN user plane congestion status and UE’s service subscription
	Both are possible

	d)
According to operator policy, the network shall be able to select specific applications and control the data rate of the identified applications based on RAN user plane congestion status, at the same time taking into consideration user related information (e.g. a "platinum" subscription user should have good experience even if experiencing congestion) and content type (e.g., text vs. image).
	3
	Identifying user’s service subscription
	N/A

	
	
	Identifying application type
	N/A

	
	
	Prioritizing traffic based on service subscription and application type when RAN is congested
	Both are possible

	
	
	Limiting traffic based on service subscription and application type when RAN is congested
	Reactive

	e)
Any use of application identification should consider the impact on Multi-Operator Core Network (MOCN) partner(s) gaining information on the use of the network by the other MOCN partner(s).
	Clause 5.5
	FFS
	FFS

	27.5
Limiting traffic

	a)
The network shall be able to limit traffic from operator-controlled and/or third-party services based on RAN user plane congestion status for a UE, e.g. to defer Push services based on the RAN congestion status and operator policy.
	6
	Identifying UE subscribing to push service 
	N/A

	
	
	Blocking or delaying push service
	Reactive

	
	
	Informing third party push service provider about RAN user plane congestion status
	Reactive

	b)
The system shall be able to apply different handling (e.g. be able to prohibit or delay) all or a particular selection of IP bearer service requests depending on whether a service request is for Unattended Data Traffic or Attended Data Traffic.
	8
	Identifying attended or unattended data traffic
	N/A

	
	
	Blocking or delaying unattended traffic
	Reactive


Note: It shall be noted that the most right column of “Proactive or reactive approach or both” focuses on the mitigation part when considering proactive and reactive approach. The column is used to check whether the functionality required for mitigating RAN user plane congestion can be supported by the proactive/reactive approach or by both approaches. If N/A (Not Applicable) is listed for the functionality, this means that the identified functionality does not directly relate to a mitigation measure as described in the solution principles. 

The analysis of Stage 1 UPCON requirements has revealed that only the reactive approach supports all analysed requirements. In contrast, it was identified that the proactive approach cannot support requirements 27.3.c, 27.4.a, 27.4.d, 27.5.a and 27.5.b. In particular, requirement 27.4.a is very important, since video and web browsing are majority of the mobile traffic. As a conclusion of the analysis, the reactive approach is the only solution principle recommended for the Stage 2 realization of UPCON.
***************** End of 2nd changes **********************
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