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Algorithm for UDC
Introduction
The study on uplink data compression for LTE TR36.754 is expected to complete at this plenary round, while RAN2#98 has completed its work. 
The objectives[footnoteRef:1] of this study were to: [1:  Yellow highlights are ours] 

	[…] 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).



The TR36.754 has concluded that two solutions “based on DEFLATE and APDC are candidates for a UL data compression solution.” “RAN2 recommends only one solution to be selected for specification in a potential Work Item (WI).”
· The DEFLATE solution is based on the publicly available DEFLATE algorithm i.e. RFC1951. 
· The APDC solution is based on a new compression algorithm documented in TR36.754. 
Both solutions “have shown a similar trend in terms of the compression efficiency for uplink on various input traffic profiles simulated. […] From technical point of view, solution based on DEFLATE and solution based on APDC have shown significant compression gain and compatible performances.”
It is acknowledged that concerns have been raised that the documentation of APDC in TR36.754 is incomplete and inconsistent, raising doubts as to its maturity (e.g. inconsistent description of header behavior regarding the CPCR header, incomplete description of de-compressor, incomplete description of checksum handling, algorithm for header format selection not disclosed).
Proposal
Following RAN2 recommendation to specify a single solution, the sourcing companies would like to make the following observations:
· DEFLATE 
· DEFLATE is well specified, well known, widely used and in public domain
· DEFLATE compression performance is on par with APDC
· DEFLATE can be implemented and used efficiently in handheld devices
· DEFLATE has demonstrated consistent performance across implementations [1]
· DEFLATE enables to expedite the IODT effort courtesy of available public domain libraries
· APDC
· APDC is proprietary, and while documented in TR36.754 (with reported incompleteness, inconsistencies, and undisclosed header selection algorithm) it is not well known, has not been widely used, and is not in public domain
· APDC compression performance is on par with DEFLATE
· APDC can be implemented and used efficiently in handheld devices
· Concerns have been raised by a number of companies no sufficient data is available, unlike DEFLATE, to demonstrate consistent performance across implementations 
· APDC will require substantial IODT effort
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Given the above, the sourcing company requests:
· The UDC Feature WI shall be considered for approval at this RAN#76
· A single compression algorithm shall be selected upon creation of the Feature WI i.e. it shall be explicitly mentioned in the WI
· The compression algorithm shall be available in its entirety. Its specification and reference code shall be available at creation of the Feature WI.
· The compression algorithm shall have proven performance 
· The compression algorithm shall be efficiently implementable and usable in handheld devices
· The compression algorithm shall demonstrate consistent performance across implementations
· The compression algorithm shall be widely adoptable in 3GPP(+OP) standards

The sourcing company therefore strongly recommends:
· TSG RAN adopts the DEFLATE-based solution as the only compression algorithm for UDC.
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