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3GPP™ Work Item Description

For guidance, see 3GPP Working Procedures, article 39; and 3GPP TR 21.900.
Comprehensive instructions can be found at http://www.3gpp.org/Work-Items
Title: 
SI: Study on UL data compression in LTE 
Acronym: FS_LTE_UDC
Unique identifier: 740066 
NOTE:
For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.

If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI. 

Please tick (X) the applicable box(es) in the table below:

Either:
	This WID includes a Core part
	

	This WID includes a Performance part
	



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


1
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	x
	x
	
	

	No
	x
	
	
	x
	x

	Don't know
	
	
	
	
	


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

	
	Building Block

	
	Work Task

	x
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, we define them as work tasks. If you are in doubt, please contact MCC.
2.2
Parent and child Work Items 
	Parent and child Work Items 

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one WID. Therefore the table above should just include the feature WI Unique ID and title and Nature of relationship is "parent WID".
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
Classical examples: List a preceding SI or a preceding WI (e.g. if you further enhance a topic). Also related or dependent WIs in other TSGs should be indicated.
3
Justification

Traditionally, downlink was considered to be the bottleneck in cellular network. Downlink capacity improvement was primarily focused in the previous studies since most data volume is downlink data. However, the shortage of uplink resource becomes more and more concerned in the network because of following factors:
· More and more mobile internet users are becoming content producers. 
· Increasing of downlink traffic when using CA leads to more uplink traffic. However UE operates with few uplink carriers, typically only one.  This is to satisfy requirements on UE battery consumption and reduce UE complexity. 

· Sidelink transmission introduced in D2D consumes uplink resources. This results in reduction of available uplink resources for D2N transmission. 

· Typical UL/DL configuration in TD-LTE network is configuration 2, i.e. 3DL: 1UL. It is quite often that uplink becomes bottleneck in case of, e.g. file uploading. 
So the uplink capacity improvement is becoming an urgent issue in the network. Yet another concern on uplink is its coverage vulnerability, namely in following aspects:
· As the number of LTE subscribers increases, the uplink interference level reaches 5~10 dB in practical network, making uplink transportation in poor radio condition difficult.
· Due to power limitation, RLC segmentation is a common way to extend uplink coverage. However, it is not a preferred solution in some case, e.g. VoLTE call setup.
· During VoLTE call setup phase, a SIP message size is about 2KB. When UE is in poor radio condition (e.g. RSRP < -120dBm) and/or high interference (e.g. uplink IoT = 10dB), it has been observed in practical network that a SIP message is segmented into 200 RLC pieces, thus average call setup time and call drop rate are increased. So huge SIP message size becomes a problem.
A RAN level solution should be considered to resolve these problems. Although the data could be compressed at application layer, in practical network, most of applications do not compress data. Moreover, operator would not require all applications to support this function. A RAN level solution allows for the operator to control the UL compression as per need for selected traffic. In RAN2#93 meeting, the contribution R2-161747 highlights requirements for UL data compression and potential gain could be achieved with UL Data Compression (UDC) in cellular network. . It is illustrated in R2-161747 that:

Observation 1: UDC can achieve over 50% compression gain for web surfing, text uploading, online video and text over instant message.
Observation 2: UDC can achieve high compression gain and increase uplink capacity in practical network deployment.
Moreover, latency improvement could be expected for uplink transmission with UDC in an uplink throughput limited network. 

Considering the significant gain shown in preliminary investigation and urgent requirement for UL capacity improvement for current networks, UL data compression is recommended for study for LTE system. 
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this study item is to investigate the potential mechanism to perform UDC between the UE and eNB:
· Identify the use case and traffic characteristics for UDC in a practical network
· Investigation of  UDC solutions, at least including:
· Identify compression algorithms or compressed data formats for the purpose of performance evaluation;
NOTE: It is not the aim of this objective to define a compression algorithm in 3GPP standard.
· Evaluate the performance of the identified compression solutions with compressed data formats based on traffic characteristics  in a practical network;  
· Evaluate the probability of decompression failure and the performance impact to the application layer traffic based on agreed upon traffic types and traffic modelling;
· Conclude at least an effective solution.
· Identify which protocol layer to perform the UDC;
· Identify corresponding signaling and procedures to support operator controllability of the solution(s).
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed leave the field empty otherwise enter a number in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each of them in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	36. 754
	TR
	Study on UL data compression in LTE
	
	RAN#76, June, 2017
	Worrall Chandrika
CATT    Chandrika@catt.cn


Note 1:
Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.

NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR

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

	
	
	
	


NOTE:
If this is a RAN WID including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
Chandrika Worrall

Company: CATT
Email:    Chandrika@catt.cn
Liu Feilu

Company: Qualcomm Incorporated

Email:   feilul@qti.qualcomm.com 
7
Work item leadership

RAN WG2
8
Aspects that involve other WGs
NOTE:
For RAN WIDs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
	Supporting IM name

	CATT

	Qualcomm Incorporated

	APT

	Beijing Xiaomi Mobile Software Co.

	Beijing Xinwei Telecom Techn.

	Broadcom

	CATR

	China Telecom

	China Unicom

	CHTTL

	CMCC

	Ericsson

	Huawei

	HiSilicon

	Intel Corporation

	ITRI

	KDDI

	MediaTek

	MTI

	Nokia Networks

	Alcatel-Lucent Shanghai Bell

	OPPO

	Potevio

	Samsung

	Sharp

	Shenzhen Coolpad Technologies

	Softbank Corp.

	Spreadtrum Communications

	SPRINT Corporation

	Vivo

	ZTE


