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For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.

Title *
 : User plane congestion management

Acronym *
 : (UPCON)

Unique identifier *

1
3GPP Work Area *

	
	Radio Access

	X
	Core Network

	
	Services


2
Classification of WI and linked work items

2.0
Primary classification *

This work item is a … *

	X
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.2
Feature

	Related Study Item or Feature (if any) *


	Unique ID
	Title
	Nature of relationship

	
	
	

	
	
	

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … *

	
	Stage 1 (go to 2.3.1)

	
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1

Stage 1

	Source of external requirements (if any) *


	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2

Stage 2  *

	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: *
 

Go to §3.

2.3.3

Stage 3 *

	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s)

Or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: *
 

Go to §3.

2.3.4

Test spec *

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5

Other *

	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4

Work task *

	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3 Justification *

Lately, mobile operators have seen a significant increase in data traffic.  For some operators the traffic has more than doubled each year over the past several years. Although the traffic carrying capacity of networks has increased significantly, the increase in actual user traffic continues to outpace.  This has resulted in increased network congestion and many times in a degraded service experience for the user. One of the key reasons for this rapid growth in traffic has been an increased use of smart phones that offer users a rich variety of applications. As the penetration of Smartphone continues to increase worldwide we expect this trend to continue. 3GPP EPC provides several network optimization opportunities that can help improve this situation. In order to help manage network congestion a study is required of congestion avoidance / management techniques for the user plane.

Congestion avoidance / management techniques for EPS can in general be classified into two categories

· Offloading to a non 3GPP access such as WLAN when and if possible.

· Bearer management in 3GPP network 

In this work we plan to study both aspects as a comprehensive way to address congestion issues

Non 3GPP accesses such as WLANs provide a mechanism for the operators to offload internet type traffic that can help decrease congestion. ANDSF provides UE with operator policies related to selection of non 3GPP access types such as WLANs. Such internet offload however is only helpful when user experience is not impacted i.e. service is not degraded. If network load / utilization / congestion information for non 3GPP access like WLAN is somehow available to the UE (e.g. in the case of IEEE 802.11u) then it would be useful to have ANDSF policies that allow the UE to make use of that information in making network selection decision. Current ANDSF policies do not consider network load / utilization / congestion and ANDSF extensions to enable a UE to take advantage of  networkload / utilization / congestion  when available need to be studied.  

In bearer creation / modification, the EPC core network (PCRF/PDN-GW) currently sends a resource request that reaches the eNodeB and the eNodeB response is binary (Yes/No) in nature in terms of availability of radio resources.  With improved spectral efficiency in LTE, in many cases the congestion events however have moved to other parts of the network such as the backhaul. It would be useful to take into consideration resource information beyond the - available radio resources  when creating (or modifying) bearers. Further, it would be useful to study possible extensions of the binary nature of the eNobeB response in terms of resource availability. In presence of congestion in eNodeBs, it would be useful to study how operator could limit specific low priority services rather than tear down the related bearers, which may also carry other traffic for other services. 

Bearer management to improve handling of congestion events can be done in more than one ways as follows which should be studied:

· Enhancements (if needed) of the existing EPS QoS concept
· Use of real time network conditions in bearer assignment / modification, application detection and control
· Use of historical network utilization data to better assign future network resources for example via time shifting of content or opportunistic delivery of content during off peak hours. 

4
Objective *

This study item aims to study mechanisms for congestion management in the user plane , so that a more efficient use of the network resources could be achieved. 

As part of the study, the following aspect will be addressed

· Definition of "congestion level" and its variation in time and magnitude.

· Definition of use cases illustrating where and under which circumstances which type of congestion is occurring in the system 
The specific objectives include:

· studying mechanisms to allow the system to improve the network performance by taking into consideration the network conditions status, e.g. by manipulating QoS related policy enforcement using existing TS 23.203 principles while taking into account network load information. For example

· Studying mechanisms to take backhaul load information into consideration for potential use in admission control decisions

· Studying mechanisms for additional priority levels in EPS QoS to allow for a more fine-grained congestion handling in the backhaul, if needed, and in the RAN (if the RAN WGs indicate the need for such information) for different subscribers and services 

· Study how to limit specific low priority service rather than tearing down the whole bearer which may also carry other services
· studying ANDSF extensions to allow ANDSF access network selection policy to incorporate network load as an additional parameter. 

· identifying the specific information which can be used to represent the network condition status, whether and how it can be provided to the UE, and what entities can provide it to the UE.

If the study identifies a need for collecting information from the radio network towards a centralized point, then 

· Input from SA5 will be obtained as to the information that is available in a standard way from the radio network, any standard storage mechanism for such available information and any standard interfaces already specified by SA5 for such purposes. 
· Input from RAN3 will be obtained study to identify the correct load metrics.  These considerations will be one input to determine whether “real time network conditions” could be a viable input to policy control.

NOTE1:
No new interface to ANDSF is to be studied.

NOTE2:
The solution shall not add extra load (especially signalling load) to the network. 

NOTE3: 
SA1 will be involved if the study identifies a need to do so.

NOTE4: Real-time network condition information feedback to ANDSF is out of scope of the study.
NOTE5: ANDSF extensions need to consider other ANDSF extensions being developed in other study items such as DIDA to avoid overlap.
5
Service Aspects

The proposed work will not impact specific services but is likely to have some impact on aspects of service delivery.

6
MMI Aspects

N/A

7
Charging Aspects

The proposed work is not likely to impact the charging data collection. But access network selection related policies are likely to take into consideration charging policies.

8
Security Aspects

N/A

9
Impacts *

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	
	
	X
	

	No
	X
	
	X
	
	

	Don't know
	
	X
	
	
	X


10
Expected Output and Time scale *

	New specifications *

[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	23.8xx
	Policy Control based on network condition
	SA2
	
	SA#55 (March 2012)
	SA#56 (June 2012) 
	 

	
	
	
	
	
	
	

	Affected existing specifications *

[None in the case of Study Items]

	Spec No.
	CR
	Subject
	Approved at plenary#
	Comments
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Work item rapporteur(s) *

farooq.bari@att.com  (SA2)

12

Work item leadership *


SA2 (primary)
SA1 (secondary)
SA5 (secondary)
RAN3 (secondary)

13

Supporting Individual Members *

	Supporting IM name

	China Mobile

	China Unicom

	AT&T

	KDDI

	China Telecom

	BT

	Orange

	Huawei

	Panasonic

	ZTE

	Allot Communications

	Telcordia

	NEC

	Bridgewater

	Juniper Networks

	Genband

	Openet

	Movik Networks

	CATT

	Alcatel Lucent

	Redknee

	Acision

	InterDigital

	Celtro

	Motorola Mobility

	Qualcomm Inc.

	Ericsson ?


�Consider the title of the work item carefully, and keep the text reasonably brief.  Avoid titles already in use, including in previous Releases.  Do not mention the intended Release in the title, since timescales may change and move the item to a later Release. Once assigned, avoid changing the title in any substantive way, even if this means the title no longer embraces the full scope of the intended work, as the contents of that work becomes clearer with the passage of time.


�This code will appear in the work plan and is to be used on Change Requests relating to this work item; see�"A word on WI codes/acronyms" at http://www.3gpp.org/Management/WorkPlan.htm . The code proposed by the originator of the work item may be changed at approval time by the TSG if the original proposal is deemed inappropriate.


�Leave this blank for new work items. For revisions, insert the unique_id value allocated by the Work Plan Coordinator; see �http://www.3gpp.org/ftp/Specs/html-info/WI-List.htm .


�Put an X in one or more of the boxes.


�Put an X in one of the boxes in the table below. A work item must be classed as one and one only of the listed categories.  For more guidance, see 3GPP TR 21.900 §6.0.2.


�WIs are identified by their�	title: see guidance above �	unique_id: a numeric value which, once allocated, never changes�	alphabetic (or alphanumeric) code (acronym): for guidance, see "A word on WI codes/acronyms" at http://www.3gpp.org/Management/WorkPlan.htm .


�Identify any work, possibly in a previous Release, which gave rise the current Feature.


�Normally, put an X in one box only.  In simple cases, a single WID can be used to specify two or more stages. For guidance on the definition of stages, see 3GPP TR 21.900 §4.1.


�Identify any requirements specified in, eg, an OMA specification, and which need to be considered during the elaboration of the current stage 1 work.


�It is recommended that the stage 1 specification justifying the stage 2 work be identified. This will typically be in a 3GPP stage 1 TS (give the TS number if already allocated) or, if no TS is yet available, in the corresponding WID (give the Unique_ID value).  Alternatively, it is possible that the stage 1 is to be found in the publication of another body, in which case the second table should be used; be as explicit as possible in identifying the stage 1.


�Briefly explain why no stage 1 is necessary. If the stage 1 is specified by a body other than 3GPP, then identify the source and explain why stage 1 harmonization with 3GPP is not needed.  This situation is exceptional.


�It is recommended that the stage 2 be identified, or, if none, the stage 1 work which gives rise to the stage 3 WID being specified. Occasionally a stage 3 work item will arise from implicit provisions of another stage 3 TS, or even a Change Request to an existing stage 3 TS (which must itself be associated with a work item).


�Briefly explain why no stage 2 is necessary. If the stage 21 is specified by a body other than 3GPP, then identify the source and explain why stage 2 harmonization with 3GPP is not needed.  This situation is exceptional.


�All testing items must be associated with the provisions of a testable, stage 3, requirement.


�This clause is intended to be used in rare cases where the work does not fit into the foregoing classifications.


�For guidance on the use of work tasks, see 3GPP TR 21.900 §6.0.2


�Explain in sufficient detail why this work is needed.


�Give details of the goals to be achieved under this work item.  The level of detail required is explained in 3GPP TR 21.900 §6.0.2. Generally, the deeper the work item is in the heirarchy, the greater the level of technical detail need in the WID.  For high level items (Study Items, Features), the text of this clause should avoid technical language insofar as possible, and concentrate on the benefits which the work will bring to the 3GPP system or its usrs.


�Put an X in one or more boxes.  Use the "don't know" row only if the impacts are unpredictable at the time of writing the WID, not as an excuse for failure to consider the greater picture.


�The time scale for the work is implied by the plenary TSG meeting at which the resulting deliverables will be seen and approved.  There is no need to revise the WID if these initial estimates change during the course of the work, unless other significant changes (eg a change of objectives) are also required, in which case the plenary meetings can be corrected and, if known, the formal numbers for the new TSs and TRs given in place of the original placeholder numbers.


�List, in the top part of the table:�	the new specification(s) which will be produced under this work item�		if possible, give the spec series intended (see 3GPP TS 21.900 §4.0);�		identify the remaining three digits with a temporary designation - eg 34.tpw�		in the case of TRs, indicate whether the TR is:�			xx9xx = intended for publication by the Organizational Partners; or�			xx.8xx = for interal use of 3GPP and not to be published


�List, in the bottom part of the table:�	existing specifications


�The name of a physical person. If the person is new to 3GPP work, give full contact coordinates, in particular, email address. 


�Identify the lead working group (or parent Technical Specification Group) responsible for coordination of the work.  Mention also any other groups from which input may be required.


�See 3GPP Working Procedures, article 39, which specifies the minimum number of supporting IMs required (four, at the time of creating the present form), and the duties of those organizations. There is no upper limit to the number of supporting IMs.
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