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1. Introduction
According to the email discussion [97bis#28] [1], new simulation results for RoHC, mixed traffic and updated simulation results with new input files of each solutions were provided. In this contribution, we’ll compare these simulation results and give some observations and proposals.
2. Discussion
2.1. Simulation results of different solutions
The following table lists all related simulation results of compression efficiencies of each solution:

Table 1: simulation results

	Input files
	Solution 1:

RoHC
	Solution 2:

zlib-based

(RFC 1950)
	Solution 3:

Deflate-based

(RFC 1951)
	Solution 4:

Qualcomm

	
	MTK
	CATT
	Size of TCP/IPheaders
	8KB
	32KB
	8KB
	32KB
	8KB
	32KB

	Input traffic 1: FTP data-client-CMCC
	73.3%
	55.57%
	90.8%
	50.5%
	50.5%
	51.69%
	51.69%
	54.74%
	54.74%

	Input traffic 2: FTP data-server-CMCC
	59.7%
	
	73.4%
	45.1%
	45.1%
	46.02%
	46.02%
	50.39%
	50.39%

	Input traffic 3: SIP signalling-CMCC UE 1
	5.4%
	4.59%
	7.5%
	86.7%
	88.1%
	86.99%
	88.25%
	85.61%
	85.61%

	Input traffic 4: SIP signalling-CMCC 
	5.1%
	4.45%
	7.1%
	84.2%
	85.3%
	84.94%
	85.34%
	82.16%
	82.16%

	Input traffic 5: SIP signalling-CMCC 
	4.4%
	2.00%
	6.2%
	87.2%
	88.5%
	87.31%
	88.62%
	85.94%
	85.94%

	Input traffic 6: Video data-CMCC (duration: ~6s)
	21.7%
	
	29.1%
	65.1%
	65.1%
	65.56%
	65.55%
	62.04%
	62.04%

	Input traffic 7: Web surfing-CMCC
	23.1%
	
	31.3%
	66.3%
	70.1%
	66.99%
	71.04%
	67.75%
	67.75%

	Input traffic 8: Long period Video data-CMCC (duration: ~6min)
	45.1%
	
	58.1%
	72.9%
	73.9%
	73.37%
	75.41%
	78.44%
	78.44%

	Input traffic 9: Video data-MTK (duration: ~1hr)
	80.7%
	65.66%
	95.9%
	60.7%
	59.1%
	61.26%
	59.92%
	
	

	Input traffic 10: Long period ftp-MTK
	83.4%
	73.95%
	99.96%
	63.6%
	60.0%
	63.91%
	60.46%
	75.34%
	75.34%

	Input traffic 11: Multiple IP flows-QC
	
	9.26%
	
	72.3%
	74.3%
	73.03%
	74.87%
	75.32%
	75.32%

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

	Input traffic 8+10: one inserted in another one
	39.3%
	
	
	65.6%
	67.4%
	
	
	
	


Note: Compression efficiency in blue is the highest value among solution 2-4, and the rate in red is the lowest value among solution 2-4.
We can have the following observations from the simulation results table.

For traffic 1, 2, 8 and 9, RoHC could achieve high compression efficiencies while the TCP/IP header occupancy ratio is very high. And for other cases, RoHC would not be very effective since the TCP/IP header occupancy ratio is very low.

Observation 1: RoHC is not always the best compression solution, as it depends on the TCP/IP header occupancy ratio. The higher TCP/IP header occupancy ratio is, the higher the compression efficiency of RoHC is.

For traffics except traffic 1, 2, 8 and 9, all other solutions could achieve high and comparable compression efficiencies.
Observation 2: For the cases that RoHC doesn’t achieve high compression efficiencies, all other solutions provide comparable compression gains with compression efficiencies in the range from 60%-88%.

Observation 3: some cases, solution 3 has better compression efficiencies, and some cases, solution 4 has better compression efficiencies.

Observation 4: for SIP signaling cases, solution 3 (deflate) has the best compression efficiencies. 

Proposal 1: capture the above observations in TR36.754.

2.2. Comparison of solutions
In this section, comparison of these solutions is further analyzed from compression efficiency, complexity, PDCP impact, RRC impact point of view. 
	
	Solution 1:

UL only RoHC
	Solution 2:

zlib-based

(RFC 1950)
	Solution 3:

Deflate-based

(RFC 1951)
	Solution 4:

Qualcomm

	Compression efficiency
	Best solution if TCP/IP header occupancy ratio is very high. While has the lowest compression efficiency if the TCP/IP header occupancy ratio is low which is expected for a header compression solution
	For traffic 3-11, can achieve 60%-88% compression efficiencies.
	For traffic 3-11, can achieve 60%-88% compression efficiencies. Sometimes, it is better than other solutions.
	For traffic 3-11, can achieve 62%-85% compression efficiencies. Sometimes, it is better than other solutions.

	Complexity
	Complex, but LTE already support.
	Public algorithm. It is already developed and open-source code is published.. Same as solution 3.
	Public algorithm. It is already developed and open-source code is published. Same as solution 2.
	Not sure. Decompression algorithm would be disclosed and specified. From development point of view, it is totally new.

	PDCP impact
	No additional impact.
	At most 1 byte is needed to indicate whether compressed or not
	At most 1 byte header is needed to be defined in PDCP.
	8 bytes additional header should be defined in PDCP.
Details of decompression algorithm should be referable.

	RRC impact 
	CR is in-principle agreed. No new impact.
	Capability and configuration related signaling is needed.
	Capability and configuration related signaling is needed.
	Capability and configuration related signaling is needed.


For solution 2 and solution 3, in fact, both of them use the same algorithm – DEFLATE. And the only difference is the zlib header part.  In solution 2, 6-byte zlib header is considered. In solution 3, the zlib header is removed since the content in the header part can be configured via RRC signalling. Therefore, solution 3 simulation results are marginally better than solution 2. So it is proposed that
Proposal 2: solution 2 and solution 3 are merged to one UDC solution (deflate solution), the details of header/signaling configuration can be discussed in WI phase.
Proposal 3:  based on the comparison above, RAN2 is requested to discuss which solutions(s) to be supported for UDC. 
3. Proposals
In this contribution, the simulation results are provided and comparison of these UDC solutions are analyzed. The following observations and proposals are given.
Observation 1: RoHC is not always the best compression solution, as it depends on the TCP/IP header occupancy ratio. The higher TCP/IP header occupancy ratio is, the higher the compression efficiency of RoHC is.

Observation 2: For the cases that RoHC doesn’t achieve high compression efficiencies, all other solutions provide comparable compression gains with compression efficiencies in the range from 60%-88%.

Observation 3: some cases, solution 3 has better compression efficiencies, and some cases, solution 4 has better compression efficiencies.

Observation 4: for SIP signaling cases, solution 3 (deflate) has the best compression efficiencies. 

Proposal 1: capture the above observations in TR36.754.

Proposal 2: solution 2 and solution 3 are merged to one UDC solution (deflate solution), the details of header/signaling configuration can be discussed in WI phase.
Proposal 3:  based on the comparison above, RAN2 is requested to discuss which solutions(s) to be supported for UDC. 
If above proposals could be agreed, it is further proposed to capture these observations and proposals in the TR for conclusion. 
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