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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: 
UL data compression in LTE 
Acronym: LTE-UDC-Core 
Unique identifier: 
 
NOTE:
For new WIs/SIs leave the Unique identifier empty or you can 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
	X

	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 

	x
	Feature

	
	Building Block

	
	Work Task

	
	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

	740066
	Study on UL data compression in LTE
	


NOTE:
Also related or dependent WIs in other TSGs should be indicated.
3
Justification

In RAN#74 meeting, the study item on UL data compression (UDC) in LTE was approved. Corresponding study and research on UDC have been conducted. Four different solutions for UDC have been considered and discussed. The main UDC solutions are:

· Solution 1: UL RoHC

· Solution 2: Zlib-based (RFC 1950 based)

· Solution 3: DEFLATE-based (RFC 1951 based)

· Solution 4: APDC (new)

Solution 1, based on UL RoHC with TCP/IP profile was standardized in Rel-14 for LTE and is readily available. RoHC is designed to fully exploit the packet header formats and the RoHC compression/decompression algorithms need to be updated should a new type of internet header emerge. Compression efficiency of UL RoHC depends on the size of TCP/IP header ratio. Depending on the input traffic types, RoHC could achieve significant compression efficiency up to 80%. For SIP signalling the compression efficiency of RoHC is around 5%. 
Cross-checking was conducted for solutions 2 and 3 and similar UDC results could be achieved by different vendors for the same configuration. Solution 2 and solution 3 can be consolidated to a DEFLATE based solution considering the commonality of the two solutions. The consolidated solution is based on the compression algorithm, DEFLATE (RFC1951). 

Solution 4 (APDC) is based on a new compression algorithm named APDC which is described in section 7.2.4 and details examples of compressor and decompressor are provided in references [8] and [9] in TR 36.754. Cross-checking was conducted for solution 4 based on the provided source code. Ssimilar compression efficiency could be achieved by multiple companies with this disclosed source code only.
RAN2 agreed on the performance evaluation criteria of compression efficiency. The simulation results of UDC solution based on DEFLATE (solution 3) and Solution 4 (APDC) have shown a similar trend in terms of the compression efficiency for uplink on various input traffic profiles simulated including FTP, SIP signalling, video and web surfing in case 1 and case 2 type traffic scenarios.  Wherein, about 40% to 50% compression efficiency is shown for FTP traffic, over 80% of compression efficiency is shown for SIP signalling and about 60% to 75% compression efficiency is shown for video traffic. Similarly, over 60% of compression efficiency can be obtained with web surfing data. Solutions based on DEFLATE and solution based on APDC have shown significant and similar compression efficiency, as concluded in TR 36.754. 

RAN2 agreed on the performance evaluation criteria of memory requirement. For DEFLATE, 8Kbyte and 32Kbyte buffers are used for evaluation. For APDC, 8Kbyte and 16Kbyte buffers are used for evaluation due to the valid value range for Lookback length of 14 bits of CPCR header field. 32Kbyte buffer is not supported contrary to results that were previously reported.
RAN2 agreed on the performance evaluation criteria of reliability. However, RAN2 did not conclude on the comparison results. The following facts were observed by proponent companies of both DEFLATE and APDC. The current public DEFLATE compression data format (RFC 1951) does not include checksum to detect decompression error, which can be fixed by adding one byte new UDC header to each compressed data packet. APDC header format includes checksum to detect decompression error. Both DEFLATE based and APDC solutions can achieve comparable reliability.
RAN2 agreed on the performance evaluation criteria of byte-alignment of the compressed data. Although current public DEFLATE compression data format (RFC 1951) does not mandate byte-alignment, it can be suppported with padding bits or using existing RFC recommendations, e.g. zero-length non-compressed block (RFC 1979), and sync-flush (RFC 4253). The APDC compression data format is byte-aligned. Both DEFLATE based and APDC solutions can achieve byte-alignment of the compressed data.
Pre-defined dictionary could be potentially used for SIP signalling compression in UDC. Potential gain of using pre-defined dictionary for SIP signalling compression is expected. However, impact of buffer size and authentication when using pre-defined dictionary needs to be investigated. Whether to support pre-defined dictionary can be discussed in WI phase. If supported, corresponding standard work also should be involved in WI.
Both solutions based on DEFLATE and APDC are candidates for a UL data compression solution by RAN2. RAN2 recommends only one solution to be selected for specification in a potential Work Item (WI). RAN#76 plenary also called for selection of a single solution at RAN#77. 

The DEFLATE based solution relies on RFC 1951 (published in May1996) which is a public algorithm that is very widely used in today’s mobile platforms and is very well known. In addition, while DEFLATE and APDC achieve similar compression efficiency, TR 36.754is demonstrates DEFLATE achieves the best compression efficiency for SIP signaling which will yield gains for VoLTE (a primary use case of UDC). It is therefore recommended to specify only the DEFLATE-based solution
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The objective of this WI is to specify only the DEFLATE-based solution as follows:

· To specify the signaling and procedures enabling operator control of the solution.
· To specify the UDC header and, PDCP control signaling as necessary, in PDCP protocol.
· To analyze impact of buffer size and authentication when using pre-defined dictionary. And if needed, corresponding signaling and procedure should be specified.
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 >0 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 part 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 {One line per specification. Create/delete lines as needed}

	Type
	TS/TR No.
	Title
	For info 
at TSG# 
	For approval at TSG#
	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.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	36.331
	Signalling and procedure related
	RAN#79

	36.306
	UDC related capability
	RAN#79

	36.323
	Define UDC header and add some description about decompression
	RAN#79


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
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

	Beijing Xiaomi Mobile Software Co.

	Broadcom

	CATR

	China Telecom

	China Unicom

	CHTTL

	CMCC

	Huawei

	HiSilicon

	Huawei Device

	III

	Intel Corporation

	ITRI

	MediaTek

	OPPO

	Potevio

	Samsung

	Shenzhen Coolpad Technologies

	Spreadtrum Communications

	vivo
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