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7.2.4.2
Simulation results

The compression memory is filled with all zeros in the beginning of the simulation. The simulation results are obtained for setups with 8Kbytes buffer size only. For APDC, at most 16Kbytes buffer is supported. The results are shown below. Note that the simulation results consider all the overhead from the APDC header as specified in Section 7.2.4.1.
Table 7.2.4.2-1: Simulation results

	PCAP File #
	PCAP File
	Original Size (Bytes)
	Compressed Size (Bytes)
	Compression Efficiency

	1
	FTP- Client (CMCC)
	1211
	548
	54.74%

	2
	FTP- Server (CMCC)
	1782
	884
	50.39%

	3
	Online video (CMCC)
	13450
	5105
	62.04%

	4
	Long period video (CMCC)
	1371861
	295658
	78.44%

	5
	SIP UE1(CMCC)
	51020
	7337
	85.61%

	6
	SIP UE2 (CMCC)
	32680
	5827
	82.16%

	7
	SIP UE3 (CMCC)
	46688
	6561
	85.94%

	8
	Web surfing (CMCC)
	2381720
	767990
	67.75%

	9
	Video data (MediaTek)
	2453749
	638347
	73.98%

	10
	Long duration FTP (MediaTek)
	879630
	216910
	75.34%

	11
	Multiple IP flows (Qualcomm)
	5319100
	1312299
	75.32%


------------------------------------the next change-----------------------------------

7.3
Comparison of UL data compression solutions
The results from UDC solutions 2 to 4 show a similar trend in terms of the compression efficiency for simulated uplink input traffic. Wherein, about 40% to 50% compression efficiency is shown for FTP traffic, over 80% of compression efficiency is shown for SIP signalling and about 60% to 75% compression efficiency is shown for video traffic. Similarly, over 60% of compression efficiency can be obtained with web surfing data.

Simulation results are shown considering 8KBytes and 32KBytes buffer sizes except for APDC which only considers 8KBytes buffer. The buffer size has not shown a significant factor to the simulation results in terms of compression efficiency, although the performance with 32KBytes buffer shows a slight increase of gain compared to that of 8KBytes buffer case in UDC solution 2 and solution 3. No compression efficiency variation was observed in UDC solution 4 due to only 8Kbytes buffer size was simulated.

Significant compression efficiency 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 efficiency of mixed traffic is between the compression efficiencies resulted from individual traffic profiles.

Compression efficiency of SIP signalling achieved with UL RoHC is around 5% while compression efficiency is achieved in the order of 50 to 80% on other traffic. It was noted that the compression efficiency by UL RoHC has correlation to the size of TCP/IP header ratio. If the TCP/IP header ratio is high, the compression efficiency achieved with RoHC is also high as expected from a header compression scheme.

Pre-defined dictionary can be used to compress the initial IMS registration related SIPs and the first message of a VoLTE session. Specification defined static dictionary (e.g. static dictionary defined in RFC 3485) or the third party pre-defined dictionary (e.g. operator defined dictionary) can be used in UDC.

A summary of the proposed UDC solutions (solution 2, 3 and 4) is below. Step 1 is the same for the three solutions. The main difference is in Steps 2 and 3. Solution 3 (Deflate) and solution 2 (Zlib) require Huffman encoding in Step 2, while solution 4 (APDC) mainly writes the matching and mismatching information into UDC headers and copy mismatched bytes to the compressed packet.

Table 7.3-1 Comparison of Compressor Side Computation Complexity

	
	Step 1
	Step 2
	Step 3

	Deflate (RFC 1951)
	Search for repeated strings from compression memory (e.g., LZ77).


	Huffman encoding.
	

	Zlib (RFC 1950)
	
	Huffman encoding.
	Add Zlib header; compute checksum for decompressor to verify decompression result.

	APDC
	
	Write the matching and mismatching information (like pointers) into APDC headers and copy mismatched bytes to the compressed packet.
	Compute checksum for decompressor to verify decompression result.


Table 7.3-2 Comparison: Decompressor side Computation complexity

	
	Step 1
	Step 2
	Step 3

	Deflate (RFC 1951)
	Huffman decoding.
	Copy matched bytes from compression memory to the decompressed packet (memory copy).
	

	Zlib (RFC 1950)
	Huffman decoding.
	
	Compute checksum to verify decompression result.

	APDC
	[Nothing]
	
	Compute checksum to verify decompression result.


The following remarks can be made based on the simulations:

Remarks on solutions:

-
Compression efficiency of UL RoHC depends on the size of TCP/IP header ratio and depending on the traffic input,  RoHC could achieve significant compression efficiency up to 80%. For SIP signalling the compression efficiency of RoHC is around 5%.

-
ROHC is designed to fully exploit packet header format and would need to be updated should a new type of internet header emerge.

-
Solution 2 (Zlib) is an abstraction of solution 3 (Deflate) algorithm where a header and trailer bytes are added to the raw DEFLATE data.

-
Solution 2 (Zlib) adds some extra overhead to solution 3 (Deflate) protocol as header and trailer bytes are added to the raw DEFLATE data.

-
The possibility to manage the compression context memory as proposed in APDC could be expected to increase compression efficiency as packets with no or low level of redundancy could be excluded from the buffer.

-
Pre-defined dictionary could be used for SIP signalling compression in UDC. Potential gain of using pre-defined dictionary for SIP signalling compression is expected. However, impact of buffer and authentication when using pre-defined dictionary have not been investigated. Pre-defined dictionary can potentially be used complementary to solution 2, 3 and 4.

Remarks on comparisons of solutions:

-
A significant compression performance can be achieved with UDC solutions in UL for all types of traffic including FTP, SIP, video and web surfing in case 1 and case 2 type traffic scenarios.

-
Mixed traffic representing a nature of traffic in a practical system could also be compressed using UDC solution and significant compression efficiency can be achieved.

-
For the cases that RoHC does not achieve high compression efficiencies, all other UDC solutions provide compression efficiencies in the range from 60%-88%.

-
Among the simulated traffic types, solution 3 outperforms other solutions in terms of compression efficiencies in some cases while in some other cases solution 4 outperforms other solutions.

-
Solution 3 (Deflate) shows the best compression efficiencies for SIP signalling.

-
Solution 2 (Zlib) and solution 3 (Deflate) can be consolidated as a DEFLATE based solution.

-
For Zlib/DEFLATE based compression solutions (solution 2 and solution 3), multiple companies achieve consistent compression performance with the same configuration.
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