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1
Introduction
At RAN#77, a new WID on UDC was approved [1]. The objectives are as follows:
	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 DEFLATE-based solution.

· To specify the UDC header (at least including checksum) 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.


In the study item phase, 8kByte and 32kByte as two possible buffer size options were discussed. At RAN#77, some CRs [2] were approved. For the CR TR 36.754 CR0002, the new simulation results of the DEFLATE-based solution were added. In this paper, we provide our views on buffer size impact for UDC.
2
Discussion
In section 5 Annex, we list the latest compression results based on the DEFLATE-based solution. For all three tables, we add a new column “diff” to show the delta between 8kByte and 32kByte buffer size options. If comparing table Table 7.2.3.2-1, Table 7.2.3.2-2 and Table 7.2.3.2-3, we could get the following results on the delta of compression gains.
	Delta in Table 7.2.3.2-1
	Delta in Table 7.2.3.2-2
	Delta in Table 7.2.3.2-3

	0.00%
	0.00%
	0.00%

	0.00%
	0.00%
	0.00%

	1.26%
	1.26%
	1.45%

	0.40%
	0.40%
	1.08%

	1.31%
	1.32%
	1.40%

	-0.01%
	-0.01%
	0.01%

	4.05%
	4.06%
	4.83%

	2.04%
	2.04%
	2.49%

	-1.34%
	-1.34%
	-1.16%

	-3.45%
	-3.45%
	-3.45%

	1.84%
	1.84%
	2.16%

	3.97%
	3.96%
	4.80%

	3.33%
	3.32%
	3.98%

	4.08%
	4.07%
	4.94%


The delta is between -3.45% and 4.94% and the absolute compression gains are approximately between 40% and 90%, so we have one observation:

Observation: There is not significant gain with using 32kByte buffer size compared with 8kByte buffer size.
With using 32kByte buffer size compared with 8kB, we see there are significant impacts to buffer requirement to both UE and eNB sides. For eNB, the impacts are even remarkable because the eNB may take of a large amount of UEs. Therefore, we propose to only define 8kByte buffer size.
Proposal: For the DEFLATE-based solution, it is proposed RAN2 to only define 8kByte buffer size.
3
Conclusion
In this contribution, we do not see significant gain with using 32kByte buffer size compared with 8kByte buffer size, so it is proposed:

Proposal: For the DEFLATE-based solution, it is proposed RAN2 to only define 8kByte buffer size.
4
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Annex
7.2.3.2
Simulation results

The simulation results of RFC 1951 for 8Kbyte and 32Kbytebuffer are shown in this section. To carefully evaluate the performances of solution 3, cross-checking was conducted using the same configuration. The Deflate configuration for the results in this subsection is: the source library version is v1.2.8, compress level is Z_DEFAULT_COMPRESSION and Z_BEST_COMPRESSION, and the compress strategy is Z_DEFAULT_STRATEGY (adaptive Huffman coding). Note URL of source code can be found in [5]. Similar compression efficiency is achieved by different companies.
Table 7.2.3.2-1 shows the simulation results of RFC 1951 with adaptive Huffman encoding and without UDC header.
Table 7.2.3.2-1: Simulation results with RFC 1951 (adaptive Huffman encoding without 1 byte UDC header)
	Input file
	8Kbyte buffer
	32Kbyte  buffer
	

	
	Original Size（Byte）
	Compressed Size（Byte）
	Compression Efficiency
	Original Size（Byte）
	Compressed Size（Byte）
	Compression Efficiency
	Diff (the result of 32kByte – the result of 8kB)

	Input traffic 1: FTP data-client-CMCC
	1211
	585
	51.69%
	1211
	585
	51.69%
	0.00%

	Input traffic 2: FTP data-server-CMCC
	1782
	962
	46.02%
	1782
	962
	46.02%
	0.00%

	Input traffic 3: SIP signalling-CMCC UE 1
	51020
	6639
	86.99%
	51020
	5997
	88.25%
	1.26%

	Input traffic 4: SIP signalling-CMCC 
	32680
	4921
	84.94%
	32680
	4791
	85.34%
	0.40%

	Input traffic 5: SIP signalling-CMCC 
	46688
	5927
	87.31%
	46688
	5313
	88.62%
	1.31%

	Input traffic 6: Video data-CMCC (duration: ~6s)
	13450
	4632
	65.56%
	13450
	4633
	65.55%
	-0.01%

	Input traffic 7: Web surfing-CMCC
	2381720
	786295
	66.99%
	2381720
	689638
	71.04%
	4.05%

	Input traffic 8: Long period Video data-CMCC (duration: ~6min)
	1371861
	365346
	73.37%
	1371861
	337360
	75.41%
	2.04%

	Input traffic 9: Video data-MTK (duration: ~1hr)
	2453749
	950644
	61.26%
	2453749
	983524
	59.92%
	-1.34%

	Input traffic 10: Long period ftp-MTK
	879630
	317485
	63.91%
	879630
	347815
	60.46%
	-3.45%

	Input traffic 11: Multiple IP flows-QC
	5319100
	1434672
	73.03%
	5319100
	1336519
	74.87%
	1.84%

	Input traffic 4+8:average mixed
	3753581
	1220693
	67.48%
	3753581
	1071819
	71.45%
	3.97%

	Input traffic 4+8:one inserted in another one
	3753581
	1151601
	69.32%
	3753581
	1026762
	72.65%
	3.33%

	Input traffic 4+8:random mixed
	3753581
	1220407
	67.49%
	3753581
	1067292
	71.57%
	4.08%


Table 7.2.3.2-2 shows the simulation results of RFC 1951 with adaptive Huffman encoding and 1 byte UDC header.
Table 7.2.3.2-2: Simulation results with RFC 1951 (adaptive Huffman encoding with 1 byte UDC header)
	Input file
	8Kbyte buffer
	32Kbyte  buffer
	

	
	Original Size（Byte）
	Compressed Size（Byte）
	Compression Efficiency
	Original Size（Byte）
	Compressed Size（Byte）
	Compression Efficiency
	Diff (the result of 32kByte – the result of 8kB)

	Input traffic 1: FTP data-client-CMCC
	1211
	606
	49.96%
	1211
	606
	49.96%
	0.00%

	Input traffic 2: FTP data-server-CMCC
	1782
	987
	44.61%
	1782
	987
	44.61%
	0.00%

	Input traffic 3: SIP signalling-CMCC UE 1
	51020
	6700
	86.87%
	51020
	6058
	88.13%
	1.26%

	Input traffic 4: SIP signalling-CMCC 
	32680
	4958
	84.83%
	32680
	4828
	85.23%
	0.40%

	Input traffic 5: SIP signalling-CMCC 
	46688
	5976
	87.20%
	46688
	5362
	88.52%
	1.32%

	Input traffic 6: Video data-CMCC (duration: ~6s)
	13450
	4717
	64.93%
	13450
	4718
	64.92%
	-0.01%

	Input traffic 7: Web surfing-CMCC
	2381720
	804504
	66.22%
	2381720
	707847
	70.28%
	4.06%

	Input traffic 8: Long period Video data-CMCC (duration: ~6min)
	1371861
	385106
	71.93%
	1371861
	357120
	73.97%
	2.04%

	Input traffic 9: Video data-MTK (duration: ~1hr)
	2453749
	996099
	59.41%
	2453749
	1028979
	58.07%
	-1.34%

	Input traffic 10: Long period ftp-MTK
	879630
	334174
	62.01%
	879630
	364504
	58.56%
	-3.45%

	Input traffic 11: Multiple IP flows-QC
	5319100
	1485336
	72.08%
	5319100
	1387183
	73.92%
	1.84%

	Input traffic 7+8:average mixed
	3753581
	1258662
	66.47%
	3753581
	1109788
	70.43%
	3.96%

	Input traffic 7+8:one inserted in another one
	3753581
	1189297
	68.32%
	3753581
	1064458
	71.64%
	3.32%

	Input traffic 7+8:random mixed
	3753581
	1258376
	66.48%
	3753581
	1105261
	70.55%
	4.07%


The compressor can always use static (fixed) Huffman encoding during the compression. Static Huffman tree is defined in RFC 1951, and both compressor and decompressor use the same Huffman tree. Table 7.2.3.2-3 shows the simulation results of RFC 1951 with static Huffman encoding and 1 byte UDC header. Compare with above simulation configuration, the difference is the compress strategy is Z_FIXED (fixed Huffman coding). 

Table 7.2.3.2-3: Simulation results with RFC 1951 (static Huffman encoding with 1 byte UDC header)
	Input file
	8Kbyte buffer
	32Kbyte  buffer
	

	
	Original Size（Byte）
	Compressed Size（Byte）
	Compression Efficiency
	Original Size（Byte）
	Compressed Size（Byte）
	Compression Efficiency
	Diff (the result of 32kByte – the result of 8kB)

	Input traffic 1: FTP data-client-CMCC
	1211
	606
	49.96%
	1211
	606
	49.96%
	0.00%

	Input traffic 2: FTP data-server-CMCC
	1782
	987
	44.61%
	1782
	987
	44.61%
	0.00%

	Input traffic 3: SIP signalling-CMCC UE 1
	51020
	6888
	86.50%
	51020
	6149
	87.95%
	1.45%

	Input traffic 4: SIP signalling-CMCC 
	32680
	5298
	83.79%
	32680
	4943
	84.87%
	1.08%

	Input traffic 5: SIP signalling-CMCC 
	46688
	6139
	86.85%
	46688
	5487
	88.25%
	1.40%

	Input traffic 6: Video data-CMCC (duration: ~6s)
	13450
	4979
	62.98%
	13450
	4978
	62.99%
	0.01%

	Input traffic 7: Web surfing-CMCC
	2381720
	828805
	65.20%
	2381720
	713901
	70.03%
	4.83%

	Input traffic 8: Long period Video data-CMCC (duration: ~6min)
	1371861
	394337
	71.26%
	1371861
	360064
	73.75%
	2.49%

	Input traffic 9: Video data-MTK (duration: ~1hr)
	2453749
	1004068
	59.08%
	2453749
	1032588
	57.92%
	-1.16%

	Input traffic 10: Long period ftp-MTK
	879630
	334169
	62.01%
	879630
	364504
	58.56%
	-3.45%

	Input traffic 11: Multiple IP flows-QC
	5319100
	1508809
	71.63%
	5319100
	1393884
	73.79%
	2.16%

	Input traffic 7+8:average mixed
	3753581
	1302194
	65.31%
	3753581
	1121805
	70.11%
	4.80%

	Input traffic 7+8:one inserted in another one
	3753581
	1223095
	67.42%
	3753581
	1073699
	71.40%
	3.98%

	Input traffic 7+8:random mixed
	3753581
	1302491
	65.30%
	3753581
	1117187
	70.24%
	4.94%
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