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This document summarizes the following email discussion:
[97bis#28][LTE/UDC] Continued simulation and comparison of solutions on UDC (CATT)
-	Based on simulation assumptions agreed in this meeting
-	The continued simulation should focus on RoHC
-	Mix traffic should be considered in the simulation
	Intended outcome: email discussion report
	Deadline: 04/27/2017
According to the online discussion during RAN2#97bis meeting, the following aspects should be discussed and considered in this email discussion:
1) Long duration ftp file should be provided for simulation;
2) Mixed traffic should be considered in the simulation;
3) Simulation results for RoHC should be provided

These aspects are identified in each section.  

Description
Long duration ftp file
During RAN2#97bis meeting, it is proposed to use long duration ftp data for simulation. Companies are encouraged and appreciated to provide long duration ftp data for simulation in a zip file with file name,ftp data-company name.zip.The data file format should be “.pcap” which only includes UL traffic. Please don’t insert the zip file(s) in this document, just indicate the file name in the table below.
Question 1: Companies can provide ftp data for simulation
	Company name
	file name of the data for simulation

	CATT
	Thanks MTK for providing a long duration ftp file in ftp data-MediaTek.pcap.

	
	



Mixed traffic file
According to the online discussion, mixed traffic should be considered in the simulation. Mixing of already available traffic data file could be used to emulate mix traffic environment. How to mix the traffic files can be discussed first.
a) Mixed 2 files, which files?
b) Mixed 3 files, which files?
Currently, we have the following data for simulation:
	1
	FTP- Client (CMCC)

	2
	FTP- Server (CMCC)

	3
	Online video (CMCC)

	4
	Long period video (CMCC)

	5
	SIP UE1(CMCC)

	6
	SIP UE2 (CMCC)

	7
	SIP UE3 (CMCC)

	8
	Web surfing (CMCC)

	9
	Video data (MediaTek)

	10
	Long duration FTP (Media Tek)

	11
	Multiple IP flows (Qualcomm)


Companies can select two or three traffic data files from these 10 files or use the 11th file directly. 
Question 2a: Companies are requested to express their views on which files to be mixed.
	Company name
	Comments/Suggestions

	Ericsson
	The purpose of this is to study UDC behaviour when it is applied to Default bearer (which carries mix of Internet Traffic with different destination IP addresses). How would the UDC handle that and what is the impact on UDC packet buffer and the compression gain? It would be good to have a new PCAP file from real network where UE is basically using the default bearer. Otherwise, 8 +9 or 8 + 10 can be used

	Qualcomm
	We agree with Ericsson that it is better to use input PCAP file captured from real networks. As we know, traffic pattern has big impact on the evaluation results, so we should use real traffic and not artificiallycreated traffic. To keep ourselves neutral, we have been waiting for operators andother companiesto provide pcap files from real networks. However, we have not seen it until 4PM 4/26 Pacific time (one day before deadline 4/27/2017). Therefore, Qualcomm would like to provide a web-browsing PCAP file with multiple destination IP addresses. It was captured in regular web-browsing. We welcome operators and other companies to provide similar PCAP files with multiple destination IP addresses.

Our PCAP file name is: BrowseMultipleIpFlow-Qualcomm.zip

The UDC simulator should skip the first 16 Bytes of each packet. The first 16 Bytes are the headers below IP layer.


	CATT
	Thanks Qualcomm for providing the multiple flows file. We can use this input file for simulation of mixed traffic rather than emulating the mixed traffic affect by mixing different traffic inputs. Also we think it is reasonable to show the impacts on the comparison efficiency by mixing of the traffic inputs, e.g. mixed traffic input 8+4, 8+9 or 8+10.

	MediaTek
	We also agree to evaluate the mixed traffic scenario. In the following, we provide the evaluation results of “8+10” and “multiple IP flows (Qualcomm)”.



How to mix the selected data files should be considered. The following options can be considered in our simulation:
Option 1): average mixed: messages in one file will be distributed evenly among all messages in another data file, e.g. assume one data file has 6 messages, another file has 3 messages, following pattern illustrates mixed traffic.
	
	
	
	
	
	
	
	
	



Option 2): inserts data from one file in the middle of data from another file. This may emulate the data arrival in a typical mix service scenario..
	
	
	
	
	
	
	
	
	



Option 3): random mix: the compressor randomly selects one of these files, one packet each time.
	
	
	
	
	
	
	
	
	



Question 2b: Companies are requested to express their views onhow to mix the selected files.
	Company name
	Comments/Suggestions

	Ericsson
	Good to have real network PCAP file. Otherwise; Option 1 or 2 is fine.

	Qualcomm
	Agree with Ericsson. Qualcomm would like to provide a web-browsing PCAP file with multiple destination IP addresses. It was captured in regular web-browsing. We welcome and appreciate operators and other companies to provide similar PCAP files with multiple destination IP addresses.

	CATT
	Same as the comments above, input file 11 can be used. Additionally the simulation result of e.g. mixed 8+4, 8+9 or 8+10 with option 1 and option 2 could also be considered.

	MediaTek
	We agree that Option 1 or 2 are possible evaluation method.



Question 2c: Companies could provide simulation results on mixed traffic below.
Simulation results on mixed traffic from CATT
Both the multiple IP flow (input traffic file 11) provided by Qualcomm and mixed Web surfing (input traffic file 8) and Long period video (input traffic file 4) traffic provided by CMCC with option 1, 2 and 3 are used in the simulation. Corresponding simulation results are:
	
	Original Size（Byte）
	8K buffer
	32K buffer

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

	Input file 4+8 Option 1
	3753581
	1220693
	67.48%
	1071819
	71.45%

	Input file 4+8 Option 2
	
	1151601
	69.32%
	1026762
	72.65%

	Input file 4+8 Option 3
	
	1220407
	67.49%
	1067292
	71.57%

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Multiple IP flows (QC)
	5319100
	1434672
	73.03%
	1336519
	74.87%




Simulation results on mixed traffic from MediaTek
	Scenario     \     window size 
	Zlib 8K 
	Zlib 32K 
	RoHC 

	Input file 8 
	66.3% 
	70.1% 
	23.1%

	Input file 10 
	63.6% 
	60.0% 
	83.4%

	Input file 8+10\Option-2
	65.6% 
	67.4% 
	39.3%



Simulation results on mixed traffic from Qualcomm for Solution 4
The same simulation results are obtained for setups with 8K and 32K compression buffer sizes. The results are shown below. 
	PCAP File #
	PCAP File
	Original Size (Bytes)
	Compressed Size (Bytes) 
	Compression Efficiency (%)

	11
	Multiple IP flows (Qualcomm)
	5319100
	1312299
	75.32





Simulation results for RoHC
During the email discussion after RAN2#97 meeting, only one company provided simulation results of RoHC. According to the online discussion in RAN2#97bis meeting, more simulation results for RoHC should be provided.
Question 3: Companies could provide more simulation results on RoHC below.
Simulation results on RoHC from CATT
The simulation results of ROHC are provided in the table below:
	
	Original Size（Byte）
	RoHC Compressed Size（Byte）
	Compression Efficiency

	FTP – Client (CMCC)
	1211
	538
	55.57%

	Video data (MTK)
	2453749
	842739
	65.66%

	SIP UE1 (CMCC)
	51020
	48677
	4.59%

	SIP UE2 (CMCC)
	32680
	31225
	4.45%

	SIP UE3 (CMCC)
	46688
	45755
	2.00%




Simulation results on RoHC from MediaTek 
	Scenario
	RoHC 
	Size of TCP/IPheaders 

	FTP- Client (CMCC) 
	73.3%
	90.8% 

	FTP- Server (CMCC) 
	59.7%
	73.4% 

	Online video (CMCC) 
	21.7%
	29.1% 

	Long period video (CMCC) 
	45.1%
	58.1% 

	SIP UE1(CMCC) 
	5.4%
	7.5% 

	SIP UE2 (CMCC) 
	5.1%
	7.1% 

	SIP UE3 (CMCC) 
	4.4%
	6.2% 

	Web surfing (CMCC) 
	23.1%
	31.3% 

	Video data (MediaTek) 
	80.7%
	95.9% 

	FTP data-MTK 
	83.4%
	99.96% 



 ….

Updated or More simulation results of each solutions
In this section, companies can provide more simulation results on new files by using proposed solutions.
New simulation results from CATT
The simulation results of solution 3 for all of the input traffic files are updated (new results are highlighted in yellow):
	
	Original Size（Byte）
	8K buffer
	32K buffer

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

	FTP- Client (CMCC)
	1211
	585
	51.69%
	585
	51.69%

	FTP- Server (CMCC)
	1782
	962
	46.02%
	962
	46.02%

	Online video (CMCC)
	13450
	4632
	65.56%
	4633
	65.55%

	Long period video (CMCC)
	1371861
	365346
	73.37%
	337360
	75.41%

	SIP UE1(CMCC)
	51020
	6639
	86.99%
	5997
	88.25%

	SIP UE2 (CMCC)
	32680
	4921
	84.94%
	4791
	85.34%

	SIP UE3 (CMCC)
	46688
	5927
	87.31%
	5313
	88.62%

	Web surfing (CMCC)
	2381720
	786295
	66.99%
	689638
	71.04%

	Video data (MediaTek)
	2453749
	950644
	61.26%
	983524
	59.92%

	Long period FTP (MediaTek)
	879630
	317485
	63.91%
	347815
	60.46%

	Multiple IP flow (QC)
	5319100
	1434672
	73.03%
	1336519
	74.87%



New simulation results from MediaTek
Based on the discussions in RAN2#97bis meeting, we would like to further clarify our evaluation assumptions. Zlib v1.2.11 is used in our evaluation (http://zlib.net/). The relevant parameter settings follows http://zlib.net/manual.html, which are
· level(0-9): Z_DEFAULT_COMPRESSION(6)
· method: Z_DEFLATED
· windowBits(9-15): 13(8K), 15(32K)
· memLevel(1-9): 8
· strategy: Z_DEFAULT_STRATEGY
Our evaluation results can be found in the following table.
	
	Zlib-based UDC (8K)
	Zlib-based UDC (32K)

	FTP- Client (CMCC)
	50.5% 

	50.5% 


	FTP- Server (CMCC)
	45.1% 
	45.1% 

	Online video (CMCC)
	65.1% 
	65.1% 

	Long period video (CMCC)
	72.9% 
	73.9% 

	SIP UE1(CMCC)
	86.7% 
	88.1% 

	SIP UE2 (CMCC)
	84.2% 
	85.3% 

	SIP UE3 (CMCC)
	87.2% 
	88.5% 

	Web surfing (CMCC)
	66.3% 
	70.1% 

	Video data (MediaTek)
	60.7% 
	59.1% 

	FTP (MediaTek)
	63.6% 
	60.0% 

	Multiple IP flow (QC)
	72.3%
	74.3%



New simulation results from Qualcomm for Solution 4
[bookmark: _GoBack]The same simulation results are obtained for setups with 8K and 32K compression buffer sizes. The results are shown below. New results are highlighted.
	PCAP File #
	PCAP File
	Original Size (Bytes)
	Compressed Size (Bytes) 
	Compression Efficiency (%)

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

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

	3
	Video data-CMCC(UL)
	13450
	5105
	62.04

	4
	long period Video data-CMCC(UL)
	1371861
	295658
	78.44

	5
	SIP signalling-CMCC 01(UL)
	51020
	7337
	85.61

	6
	SIP signalling-CMCC 02(UL)
	32680
	5827
	82.16

	7
	SIP signalling-CMCC 03(UL)
	46688
	6561
	85.94

	8
	web surfing-CMCC(UL)
	2381720
	767990
	67.75

	9
	
	
	
	

	10
	Long duration FTP (MediaTek)
	879630
	216910
	75.34

	11
	Multiple IP flows (Qualcomm)
	5319100
	1312299
	75.32




Any other topic for discussion
[MediaTek] We suggest companies can provide enough parameter configurations and compression libraries. It can facilitate cross-check performance results among different compression methods.
[Qualcomm] As requested in some companies, we have updated Solution 4 details and shared it in this email discussion thread to address the comments. We will also submit these detailed descriptions to the next RAN2 meeting.
Summary of the email discussion
Four companies participated in the discussion while three companies provided the simulation results. The simulations were carried out with the use of input files from MediaTek (long ftp file) and Qualcomm (mixed traffic file).
Mixed traffic profile:
Significant compression gain is shown with all UDC solutions when applying on mixed traffic profile. Simulation results for mixed traffic were derived based on combination of input traffic profiles as well as mixed traffic profile captured in a practical system. It can be observed that the compression gain of mixed traffic is between the compression gains resulted from individual traffic profiles. 
Mixed traffic profile provided by Qualcomm was simulated with solution 3 and solution 4. Both solutions resulted around 75% of compression gain on the considered mixed traffic input.
Observation 1: It can be concluded that mixed traffic could also be compressed using UDC solution and a significant compression gain can be achieved.

Use of UL RoHC:
Simulation results using UL RoHC were provided by two companies. Compression gain of SIP signalling is in the range of 5% while compression gain is achieved using RoHC in the order of 50 to 80% on other traffic. It was noted that the compression gain by UL RoHC has correlation to the size of TCP/IP header ratio. If the TCP/IP header ratio is high, the compression gain achieved with RoHC is also high as expected from a header compression scheme. 

Observation 2: compression gain of UL RoHC depends on the size of TCP/IP header ratio and depending on the traffic input, RoHC could achieve up to 80% compression gain. 

Long ftp traffic profile:
Consistence results are shown for simulation of long ftp traffic input, where around 60% compression gain is achieved with solution 2 and solution 3 while compression gain of 75% achieved with solution 4.

Observation 3: it could conclude that significant compression gain of ftp input profile can be achieved with UDC solutions.

Additionally, possibility to facilitate cross-checking of different UDC solutions was highlighted by one company. 
Detail of solution 4 was also provided during the email discussion.
Conclusion/Proposals
Based on summary of the email discussion the following proposals were made:
Proposal 1: Mixed traffic, representing a nature of traffic in a practical system could also be compressed using UDC solution and a significant compression gain can be achieved. 
Proposal 2: Compression gain of UL RoHC depends on the size of TCP/IP header ratio and depending on the traffic input, RoHC could achieve up to 80% compression gain. 
Proposal 3: Significant compression gain of ftp input traffic profile can be achieved with UDC solutions.
Proposal 4: To capture additional results provided for each solution in the TR 36.754.
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