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Introduction
In past several RAN2 meetings, Zlib/Deflate and APDC solution were proposed to be the candidate UDC solutions and were evaluated. In last RAN 76 meeting, it is concluded that additional information on APDC solution should be provided to RAN2, and RAN2 will do corresponding analysis on APDC solution and RAN #77 in Sep.17 will decide between DEFLATE-based solution and APDC solution.
[bookmark: _GoBack]In this paper, APDC simulation results based on the source codes provided by Qualcomm are provided and some observations are given.
Discussion
2.1    APDC results
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]The APDC performance is evaluated in this part with the source code from QualComm. We assumed to use the default parameter in the source code. For APDC_COMPRESSION_MEMORY_SIZE definition, e.g. for 8K buffer, we could set APDC_COMPRESSION_MEMORY_SIZE to 8192, and for 32K buffer, we could set the APDC_COMPRESSION_MEMORY_SIZE to 32768.
However, according to the APDC design shown in TR 36.754, valid value range for Lookback length (14bit) of CPCR header field is from 4 to 16383, which means APDC can support the compression buffer size up to 16Kbyte buffer.
Observation 1: APDC could not support 32K byte buffer.
Hence, in this evaluation, we only provided the 8k size buffer simulation, i.e. set APDC_COMPRESSION_MEMORY_SIZE to 8192. 
Table-1: APDC results based on disclosed source codes
	Input file
	Original Size（Byte）
	Results in TR 36.754 [1]
	8Kbyte  buffer of APDC
	Differences

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

	Input traffic 1: FTP data-client-CMCC
	1211
	548
	54.74%
	553
	54.34%
	-0.40%

	Input traffic 2: FTP data-server-CMCC
	1782
	884
	50.39%
	885
	50.34%
	-0.05%

	Input traffic 3: SIP signalling-CMCC UE 1
	51020
	7337
	85.61%
	8208
	83.91%
	-1.70%

	Input traffic 4: SIP signalling-CMCC 
	32680
	5827
	82.16%
	6332
	80.62%
	-1.54%

	Input traffic 5: SIP signalling-CMCC 
	46688
	6561
	85.94%
	7377
	84.20%
	-1.74%

	Input traffic 6: Video data-CMCC (duration: ~6s)
	13450
	5105
	62.04%
	5246
	61.00%
	-1.04%

	Input traffic 7: Web surfing-CMCC
	2381720
	767990
	67.75%
	851605
	64.24%
	-3.51%

	Input traffic 8: Long period Video data-CMCC (duration: ~6min)
	1371861
	295658
	78.44%
	319995
	76.67%
	-1.77%

	Input traffic 9: Video data-MTK (duration: ~1hr)
	2453749
	638347
	73.98%
	651029
	73.47%
	-0.51%

	Input traffic 10: Long period ftp-MTK
	879630
	216910
	75.34%
	216959
	75.34%
	0.00%

	Input traffic 11: Multiple IP flows-QC
	5319100
	1312299
	75.32%
	1417499
	73.35%
	-1.97%



From the results, using disclosed codes, APDC can still achieve significant UDC gain although there are some performance losses compared with the results in TR.
Observation 2: APDC can achieve significant UDC gain by using disclosed compression source codes.
Observation 3: Some differences can be observed (0~3.51%) compared with the APDC simulation results in TR 36.754.
2.2    Comparison of solutions
In this part, performance comparison among solutions is provided. Note that the static Huffman encoding with 1byte UDC header in Deflate solution is considered; the APDC results are simulated by CATT based on the disclosed source codes; the RoHC results are copied from TR 36.754[1]. The best efficiency is highlighted in yellow respectively for 8Kbyte buffer and 32Kbyte buffer. For the comparison of 32k buffer cases, 8Kbyte buffer results of APDC are used due to absence of 32Kbyte buffer results.
Table-2 Performance comparison
	Input file
	8Kbyte buffer compression efficiency
	32Kbyte  buffer compression efficiency

	
	Deflate
	APDC
	RoHC
	Deflate
	APDC
	RoHC

	Input traffic 1: FTP data-client-CMCC
	49.96%
	54.34%
	73.30%
	49.96%
	54.34%
	73.30%

	Input traffic 2: FTP data-server-CMCC
	44.61%
	50.34%
	59.70%
	44.61%
	50.34%
	59.70%

	Input traffic 3: SIP signalling-CMCC UE 1
	86.50%
	83.91%
	5.40%
	87.95%
	83.91%
	5.40%

	Input traffic 4: SIP signalling-CMCC 
	83.79%
	80.62%
	5.10%
	84.87%
	80.62%
	5.10%

	Input traffic 5: SIP signalling-CMCC 
	86.85%
	84.20%
	4.40%
	88.25%
	84.20%
	4.40%

	Input traffic 6: Video data-CMCC (duration: ~6s)
	62.98%
	61.00%
	21.70%
	62.99%
	61.00%
	21.70%

	Input traffic 7: Web surfing-CMCC
	65.20%
	64.24%
	23.10%
	70.03%
	64.24%
	23.10%

	Input traffic 8: Long period Video data-CMCC (duration: ~6min)
	71.26%
	76.67%
	45.10%
	73.75%
	76.67%
	45.10%

	Input traffic 9: Video data-MTK (duration: ~1hr)
	59.08%
	73.47%
	80.70%
	57.92%
	73.47%
	80.70%

	Input traffic 10: Long period ftp-MTK
	62.01%
	75.34%
	83.40%
	58.56%
	75.34%
	83.40%

	Input traffic 11: Multiple IP flows-QC
	71.63%
	73.35%
	--
	73.79%
	73.35%
	--

	Input traffic 7+8:average mixed
	65.31%
	63.00%
	--
	70.11%
	63.00%
	--

	Input traffic 7+8:one inserted in another one
	67.42%
	68.77%
	--
	71.40%
	68.77%
	--

	Input traffic 7+8:random mixed
	65.30%
	64.80%
	--
	70.24%
	64.80%
	--



Observation 4: For 8Kbyte buffer, Deflate is better in 7 out of 14 cases, while APDC is better in 3 cases and RoHC is better in  4 cases; for 32Kbyte buffer, Deflate is better in 9 out of 14 cases, while APDC is better in 1 case and RoHC is better in 4 cases.
Conclusion
From the APDC evaluation by using disclosed source codes, it is observed that,
Observation 1: APDC could not support 32K byte buffer.
Observation 2: APDC can achieve significant UDC gain by using disclosed compression source codes.
Observation 3: Some differences can be observed (0~3.51%) compared with the results in TR 36.754.
Observation 4: For 8Kbyte buffer, Deflate is better in 7 out of 14 cases, while APDC is better in 3 cases and RoHC is better in  4 cases; for 32Kbyte buffer, Deflate is better in 9 out of 14 cases, while APDC is better in 1 case and RoHC is better in 4 cases.
According to observation 1, the buffer size should be clarified in the TR 36.754 for APDC. Corresponding CR can be found in [2].
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