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Introduction
In the RAN#76, Uplink data compression (UDC) SI was extended for a further analysis on APDC solution as follows [1].
conclusion: additional information on APDC solution is provided to RAN2 by 26.06.2017, RAN2 will do corresponding analysis on APDC solution and RAN #77 in Sep.17 will decide between DEFLATE-based solution and APDC solution
In this contribution, we share our evaluation results on APDC solution.
Analysis on APDC solution
Compression algorithm
At the request of RAN#76, the sample source code of APDC compressor was provided to RAN2 by e-mail. In the last RAN2 meeting, it was pointed out that APDC compression algorithm is unclear, so we analyzed whether or not it is disclosed the compression algorithm in the sample source code.
The flowchart of APDC compression algorithm is captured in TR [2] (also copied in Annex). It consists of three steps (Steps 1, 2 and 3). In Step 1, the compressor searches the same data blocks between the stored packet and the new packet and counts the number of matched data blocks and mismatched data blocks. In Step 2, the compressor creates APDC common header and sets an appropriate packet action value to APDC common header according to the number of matched/mismatched data packets in Step 1. In addition, the compressor selects to use PMCR header or CPCR header or both. In Step 3, the compressor checks whether the header in Section 2 is the same as the previous one. If it is the completely same one, the compressor replaces it to APDC common header with a special value to reduce the packet size.
A result of the sample source code analysis is shown in Table.1, the functions corresponding to the APDC compression algorithm can be found in the sample source code.
Observation 1:	APDC compression algorithm is well disclosed.


Table.1 - Corresponding function of APDC compressor
	Step #
	Corresponding function
	Description

	1
	apdc_pmcr_compress()
apdc_cpcr_compress()
	Search the number of matching or mismatching data blocks by comparing packets

	2
	apdc_build_packet()

	Create the appropriate APDC headers (Common, PMCR, CPCR)

	3
	apdc_metadata_match_prev_pkt()
	Check whether it is the same header and replace it to a short one if it is the same



Compression efficiency
Tables. 2 and 3 show the evaluation results of APDC compression efficiency based on the provided sample source code. It was evaluated with 8Kbyte and 32Kbyte buffer memory, respectively. The overhead of APDC headers is included in the compressed file size. Given the results, we obtained a very similar performance between our results and Qualcomm’s [2].
Observation 2:	For APDC solution, multiple companies can achieve consistent compression performance with the same configuration.

Table.2 - Evaluation results of APDC (8Kbyte buffer)
	PCAP file
	Original file size 
	Compressed file size
(8K)
	Compression Efficiency
(8K)
	Qualcomm [2]

	FTP data-Client (CMCC)
	1211
	533
	54.34%
	54.74%

	FTP data-Server (CMCC)
	1782
	885
	50.34%
	50.39%

	Video data (CMCC)
	13450
	5246
	61.00%
	62.04%

	Long Video data (CMCC)
	1371861
	319995
	76.67%
	78.44%

	SIP UE01 (CMCC)
	51020
	8208
	83.91%
	85.61%

	SIP UE02 (CMCC)
	32680
	6332
	80.62%
	82.16%

	SIP UE03 (CMCC)
	46688
	7377
	84.20%
	85.94%

	Web surfing (CMCC)
	2381720
	851605
	64.24%
	67.75%

	Video data (MediaTek)
	2453749
	651029
	73.47%
	73.98%

	Long FTP data (MediaTek)
	879630
	216959
	75.34%
	75.34%

	Multiple IP-flow (Qualcomm)
	5319100
	1417499
	73.35%
	75.32%




Table.3 - Evaluation results of APDC (32Kbyte buffer)
	PCAP file
	Original file size 
	Compressed file size
(32K)
	Compression Efficiency
(32K)
	Qualcomm [2]

	FTP data-Client (CMCC)
	1211
	533
	54.34%
	54.74%

	FTP data-Server (CMCC)
	1782
	885
	50.34%
	50.39%

	Video data (CMCC)
	13450
	5240
	61.04%
	62.04%

	Long Video data (CMCC)
	1371861
	299971
	78.13%
	78.44%

	SIP UE01 (CMCC)
	51020
	7557
	85.19%
	85.61%

	SIP UE02 (CMCC)
	32680
	5954
	81.78%
	82.16%

	SIP UE03 (CMCC)
	46688
	6687
	85.68%
	85.94%

	Web surfing (CMCC)
	2381720
	788237
	66.90%
	67.75%

	Video data (MediaTek)
	2453749
	640067
	73.91%
	73.98%

	Long FTP data (MediaTek)
	879630
	217047
	75.33%
	75.34%

	Multiple IP-flow (Qualcomm)
	5319100
	1344941
	74.71%
	75.32%



Conclusion
In this contribution, we show the results of further analysis on APDC solution.
Observation 1:	APDC compression algorithm is well disclosed.
Observation 2:	For APDC solution, multiple companies can achieve consistent compression performance with the same configuration.

According to the observations, we think APDC is implementable and consistent solution.
Proposal:	Update the conclusion in TR to include the above observations.
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Annex A.	Flowchart of the APDC compressor



Figure 1. Example on Compressor Illustration [2]
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Step 2a – PMCR: If decided to use PMCR to represent the consecutive data block(s) that start from the first byte of the uncompressed packet, represent each matched and mismatched data block using PMCR header metadata (there is at most one PMCR header); Append mismatched data blocks to the compressed packet payload in their original order. See examples.
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