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1	Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	X
	X
	

	No
	X
	X
	
	
	

	Don't know
	
	
	
	
	X



2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	X
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



2.2	Parent Work Item 
For a brand-new topic, use “N/A” in the table below. Otherwise indicate the parent Work Item.
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	N/A



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	



Dependency on non-3GPP (draft) specification: IETF dependencies: RFC 8311
3	Justification
5GS has been designed with the aim to significantly reduce user plane latency, see 3GPP TR 38.913. Furthermore, 3GPP TS 22.261 defines use cases to be supported by 5GS that include services with very stringent latency requirements and high bitrates. The related new QoS requirements and means to communicate assistance information to NG-RAN addressing such services have been introduced in Rel-17, see SP-190564. However, 3GPP has not yet specified means to maintain bounded and steady latency when the data influx exceeds the capacity of the link resulting in packet losses, delay spikes, increased jitter and thus limits the achievable QoE. 
Most of the services that require low latency and high bitrates, have also rate adaptive capabilities. Desired QoE can be ensured by trading the bitrate against the latency leveraging on the rate adaptiveness of the service. In other words, high bitrate with a low and steady latency can be achieved by adapting the data rate to the link capacity, this is enabled by means of Active Queue Management (AQM) techniques.
ECN (Explicit Congestion Notification) is defined in IETF 3168, and further relaxed on its usage in IETF 8311: Relaxing Restrictions on Explicit Congestion Notification (ECN) Experimentation. The relaxed ECN is also called L4S, “Low Latency, Low Loss and Scalable Throughput” in some of discussion in IETF.
As an enhancement of ECN (Explicit Congestion Notification), L4S, is an AQM-like mechanism which, instead of dropping packets, uses congestion indications and rate adjustments proportional to the queue delay. Comparing to ECN, L4S uses same ECN bits but relaxed the usage of CE packet to expose more accurate network congestion status to UE/AS that supporting L4S.
NOTE: To enable L4S, UE and AS need to support L4S packet marking defined in RFC 8311 and also need to use an upper layer protocol that support feedback using relaxed ECN, e.g. AccECN.
L4S has been evaluated in Low Latency Loss Scalable Throughput in 5G Networks, see  Brunello et al, 2021 IEEE 93rd Vehicular Technology Conference (VTC2021-Spring) and assessed as a technology to support a high-rate latency-critical application in a 5G network. The results show that using L4S, it is possible to achieve lower and steady latency, lower packet loss and at the same time good throughput performance even at high load in the system by ensuring that the data rate adapts to the capacity of the link.
L4S is subject to standardization in Low Latency, Low Loss, Scalable Throughput (L4S) Internet Service: Architecture, Briscoe et al, Internet-draft, IETF, Nov 2020 and Explicit Congestion Notification (ECN) Protocol for Ultra-Low Queuing Delay (L4S), Briscoe et. al, Internet draft, IETF, Mar 2021 and has wide support from major stakeholders in the industry.
The study aims to enhance the support of ECN, e.g. using relaxed ECN (i.e. L4S), to exposing 5GS network congestion information via data path to UE/AS.

4	Objective
The objective is to study whether and how to support the enhancement of ECNenable use of L4S in 5GS, as follows:
· WT#1. Study whether and how to support the enhancement of ECN, e.g. L4S, via data path to UE/ASDescribe the use of L4S congestion marking of payload packets for application layer rate adaptation enabling services with bounded latency [0.53TU]
NOTE: This study does not include exposure of network congestion information to general applications that don’t support the required data path protocols, e.g. AccECN.
· WT#2. Describe informative content onDescribe informative content on network configuration example enabling use of the mechanismsL4S studied in WT#1 [0.51 TU]
TU estimates and dependencies

	Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 
Editor’s Note: This column should highlight if WT#x is self-contained, or is depended on completion of other WTs

	WT#1
	-3 TU
	0.51 TU
	Yes
	WT#1 is self-contained. Updates to RAN specification(s) introducing use of L4Sare expected.

	WT#2 
	-1 TU
	0.5 TU
	No
	WT#2 is self-containeddepends on conclusion of WT#1



Total TU estimates for study phase: 4 TU 
Total TU estimates for the normative phase: 1.5 TU
Total TU estimates: 1 5.5 TU

5	Expected Output and Time scale
	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR

	23.xxx
	Study of enhanced ECN in 5GS
	
	
	

	
	
	
	
	
	




	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	TS 23.501
	Introduce description of the use of L4S

	SA#97, September 2022
	One meeting cycle when normative work is opened.


6	Work item Rapporteur(s)
Paul, Schliwa-Bertling, Ericsson, Paul.Schliwa-Bertling@Ericsson.com

7	Work item leadership
SA2

8	Aspects that involve other WGs
Coordination with RAN WGs will be considered on identified aspects. No impacts to N2 and N3 are expected.

9	Supporting Individual Members

	Supporting IM name

	Ericsson

	Deutsche Telekom

	Telefonica S.A.

	Verizon

	TMO USA Inc.

	AT&T

	Apple

	MediaTek Inc.

	CableLabs

	Charter Communications Inc.

	Telstra

	Vodafone

	Nokia

	Nokia Shanghai Bell

	BT

	Orange



