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1. Introduction
According to the email discussion [97bis#28] [1], the case of mixed traffic and corresponding simulation were discussed, and simulation results were provided. And simulation results already showed that there is also enough benefit for mixed traffic by using UDC. In this contribution, corresponding text proposals are provided which are based on the latest draft TR [2]. Both simulation results for mixed traffics and updated simulation results for single traffic provided in email discussion are captured.
2. References
[1] 
R2-1704685
Summary of [97bis#28][LTE/UDC] Continued simulation and comparison of solutions on UDC (CATT)
[2]
R2-1704697
Running TR 36.754 of UDC
3. Text Proposal
----------------------------------------Start of TP---------------------------------------------------
5.1
Use cases

Use case 1 and case 2 below are evaluated in UDC with high priority while use case 3 may also be considered possibly with low priority. 

Use Case1 (Non-encrypted traffic): The application data which are not encrypted at application layer, e.g. web surfing, text uploading, online video and text over instant messaging etc.

Use Case 2 (VoLTE SIP signalling): SIP signalling for VoLTE, which is neither compressed nor encrypted, e.g. INVITE, PRACK etc.

Use Case 3 (HTTPS traffic w/o RoHC): Packet header could be compressed if ROHC is not used even the application data is encrypted, e.g. the TCP/IP header can be compressed by UDC.

Mixed traffic is also evaluated in UDC, e.g. mix web surfing and video, multiple IP flows etc.
----------------------------------------The next TP---------------------------------------------------

7.2
Solutions for RAN level UL data compression
· A number of different UL data compression solutions have been simulated with the following input traffic scenarios. These traffic profiles are generated with neither application layer compression nor application layer encryption.  
	PCAP File #
	PCAP File Name
	Note

	1
	FTP data-CMCC(UL-client)
	

	2
	FTP data-CMCC(UL-server)
	

	3
	SIP signalling-CMCC 01(UL)
	

	4
	SIP signalling-CMCC 02(UL)
	

	5
	SIP signalling-CMCC 03(UL)
	

	6
	Video data-CMCC(UL)
	duration: ~6s

	7
	web surfing-CMCC(UL)
	

	8
	long period Video data-CMCC(UL)
	duration: ~6min

	9
	Video data-MTK
	duration: ~1hr

	10
	Long period ftp-MTK
	

	11
	Multiple IP flows-Qualcomm
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7.2.1.2
Simulation results

Editor Note: in this section, simulation results of corresponding solution are provided.

Table 7.2.1.2.1 shows the simulation results. It can be found that UL RoHC-based method provides good compression efficiency in FTP and long video data scenarios. In long video data scenario, most of the uplink packets are for TCP ACKs, which makes UL-only RoHC highly efficient.
Table 7.2.1.2.1: Compression efficiency for UL RoHC

	Input file
	UL RoHC
	Ratio of TCP/IP headers

	Input traffic 1: FTP data-client-CMCC 
	73.3%
	90.8%

	Input traffic 2: FTP data-server-CMCC
	59.7%
	73.4%

	Input traffic 3: SIP signalling-CMCC 
	#01
	5.4%
	7.5%

	Input traffic 4: SIP signalling-CMCC 
	#02
	5.1%
	7.1%

	Input traffic 5: SIP signalling-CMCC 
	#03
	4.4%
	6.2%

	Input traffic 6: Video data-CMCC (duration: ~6s)
	21.7%
	29.1%

	Input traffic 7: Web surfing-CMCC
	23.1%
	31.3%

	Input traffic 8: Long period Video data-CMCC (duration: ~6min)
	45.1%
	58.1%

	Input traffic 9: Video data-MTK (duration: ~1hr) 
	80.7%
	95.9%

	
	
	

	Input traffic 10: Long period ftp-MTK
	83.4%
	99.96%

	Input traffic 8 + 10:
	39.3%
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7.2.2.2
Simulation results 

Zlib v1.2.11 is used in this evaluation. The compressed packets are byte-aligned, and ended with no tail-byte. The simulation results are shown in Table 7.2.2.2.1. The results show that larger window size provides slightly better compression efficiency though it is not significant. Input traffic 6 is an exception, where 8Kbyte window size configuration is better than 32Kbyte window size configuration. It is because the repeated pattern can be found by short distance in the window. Larger window size configuration provides no additional compression gain, but introduces longer header length.
Table 7.2.2.2.1: Compression efficiency for Zlib

	
	Zlib-based UDC (8K)
	Zlib-based UDC (32K)

	Input traffic 1: FTP data-client-CMCC
	50.5% 


	50.5% 



	Input traffic 2: FTP data-server-CMCC
	45.1% 
	45.1% 

	Input traffic 3: SIP signalling-CMCC 
	#01
	86.7% 
	88.1% 

	Input traffic 4: SIP signalling-CMCC
	#02
	84.2% 
	85.3% 

	Input traffic 5: SIP signalling-CMCC
	#03
	87.2% 
	88.5% 

	Input traffic 6: Video data-CMCC (duration: ~6s)
	65.1% 
	65.1% 

	Input traffic 7: Web surfing-CMCC
	66.3% 
	70.1% 

	Input traffic 8: Long period Video data-CMCC (duration: ~6min)
	72.9% 
	73.9% 

	Input traffic 9: Video data-MTK (duration: ~1hr) 
	60.7% 
	59.1% 

	
	
	

	Input traffic 10: Long period ftp-MTK
	63.6% 
	60.0% 

	Input traffic 8 + 10:
	65.6% 
	67.4% 


----------------------------------------The next TP---------------------------------------------------

7.2.3.2 
Simulation results

The simulation results of RFC 1951 for 8Kbyte and 32Kbytebuffer are shown in Table 7.2.3.2.1.  

Table 7.2.3.2.1: Simulation results with RFC 1951

	
	8Kbyte buffer
	32Kbyte  buffer

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

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

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

	
	
	
	
	
	
	

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

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

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

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

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

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

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

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

	
	
	
	
	
	
	

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

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

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

	Input traffic 4+8: random mixed
	3753581
	1220407
	67.49%
	3753581
	1067292
	71.57%
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7.2.4.2 
Simulation results

The compression memory is filled to all zeros in the beginning of the simulation. The same simulation results are obtained for setups with 8Kbyte and 32Kbyte compression buffer sizes. The results are shown below. 
Table 7.2.4.2.1: Simulation results 
	PCAP File #
	PCAP File Name
	Compression Efficiency (%)
	Original Size (Bytes)
	Compressed Size (Bytes) 

	1
	FTP data-CMCC(UL-client)
	54.74
	1211
	548

	2
	FTP data-CMCC(UL-server)
	50.39
	1782
	884

	3
	SIP signaling-CMCC 01(UL)
	85.61
	51020
	7337

	4
	SIP signaling-CMCC 02(UL)
	82.16
	32680
	5827

	5
	SIP signaling-CMCC 03(UL)
	85.94
	46688
	6561

	6
	Video data-CMCC(UL)
	62.04
	13450
	5105

	7
	web surfing-CMCC(UL)
	67.75
	2381720
	767990

	8
	long period Video data-CMCC(UL)
	78.44
	1371861
	295658

	9
	
	
	
	

	10
	Long duration FTP (MediaTek)
	75.34
	879630
	216910

	11
	Multiple IP flows (Qualcomm)
	75.32
	5319100
	1312299
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