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1. Introduction
During RAN#74 meeting, a new study item on UL data compression (UDC) in LTE [1] was approved. And an official email discussion was initiated after Feb. RAN2 meeting which is to discuss the use case and simulation assumptions. In this contribution, a solution for compression and decompression is introduced and corresponding simulation results are provided.

2. Description of solution

In this section, some aspects of the proposed solution are provided to let other companies can re-simulate and verify the solution.

1) Algorithm

According to the objective of UDC SI [1], there is one objective as below:

	· 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.


Since we would not define compression algorithm in 3GPP specification, public algorithms are considered in our study.

Since RFC 1951 (DEFLATE Compressed Data Format Specification) [2] is broadly used and with fewest overhead (e.g. compare to RFC 1950, reduced with header and tail bytes), it is considered in our simulation. Deflate is a lossless data compression algorithm and associated file format (specified in [2]) that uses a combination of the LZ77 algorithm and Huffman coding. LZ77 is used to eliminate duplicate strings. To perform cross-packet compression, a FIFO buffer is used to buffer original packets which have been compressed. Within the packets which have not been compressed, if a repeated string in buffer is identified, a back-reference is inserted linking to the previous location and the length of that identified string. The LZ77 can be illustrated in the following example:
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Figure 1 before compression
In the example, the buffer size is 8 bytes. When a new packet which has content of “bcd” coming, a cross-packet match can be identify in the buffer, with the previous position 6, length 3. The new packet which original length is 3 byte can be compressed to 6 bits(i.e. 3 bit to identify 8 positions in the buffer, and 3 bit for length).  After compression, the new packet is inserted in the buffer.
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Figure 2 after compression

After compressed by LZ77, huffman coding is used to replace frequently used symbols with shorter representations and infrequently used symbols with longer representations. Adaptive selection of static Huffman coding and dynamic Huffman coding is enabled to achieve maximum compression gain in the simulation.

2) Some simulation assumptions
As commented in the email discussion [3], the following simulation assumptions are adopted in our simulation:
· PDCP layer to perform the UDC compression and decompression;

· RLC-AM is used to avoid data loss case;

· 8KB and 32KB buffers are used in the simulation;

· UDC is used for both header and payload parts of application data.

3) PDCP PDU format

Since RAN2 will not define the compression algorithm, we prefer not to go into the details of compression mechanism. Hence we propose there is no compression algorithm specific control information in the PDCP header, i.e. the UDC compressed data can be placed in the payload of PDCP PDU and can be self decompressed. 
If the network permit legacy PDCP PDU and UDC PDCP PDU being transmitted in the same logical channel, new PDCP PDU format needs to be defined or a reserved bit in the PDCP PDU header is redefined to indicate whether UDC is used.

This can be discussed in WI phase.
3. Simulation Results
In this section, the simulation results of RFC 1951 for 8K and 32K buffer are given by using the data provided by CMCC and Mediatek in the email discussion, see the table 1 below. 

Note that the outcome metric compression efficiency is defined as: 

Compression efficiency = 1 – (output data size / input data size)

Table 1: simulation results with RFC 1951:
	
	8K buffer
	32K buffer

	
	Original Size（Byte）
	Compressed Size（Byte）
	Compression Efficiency
	Original Size（Byte）
	Compressed Size（Byte）
	Compression Efficiency

	FTP: client part CMCC
	1211
	585
	51.69%
	1211
	585
	51.69%

	Online video: CMCC
	13450
	4632
	65.56%
	13450
	4633
	65.55%

	SIP UE1: CMCC
	51020
	6639
	86.99%
	51020
	5997
	88.25%

	SIP UE2: CMCC
	32680
	4921
	84.94%
	32680
	4791
	85.34%

	SIP UE3: CMCC
	46688
	5927
	87.31%
	46688
	5313
	88.62%

	Video: CMCC
	1371861
	365346
	73.37%
	1371861
	337360
	75.41%

	Video: MTK
	2453749
	950644
	61.26%
	2453749
	983524
	59.92%

	Web-surfing: CMCC
	2381720
	786295
	66.99%
	2381720
	689638
	71.04%


4. Proposals
In this contribution,  the solution to use RFC 1951 in UDC is introduced and corresponding assumptions and simulation results are provided. The simulation results show high compression efficiency by RFC 1951 in UDC. It is proposed that
Proposal: RFC 1951 is to be a candidate for UDC and capture corresponding description and simulation results in the TR. 
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