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Discussion and Decision
1      Introduction
In the last RAN plenary, the completion of UDC SI has been postponed due to the lack of performance evaluation on APDC solution. Based on additional information provided on June 26, we evaluated APDC solution and summarized in this contribution. 
2      Compression gain
By using source files used during the SI, we generated compression gain of the provided APDC source code in various use cases. 

	 PCAP File
	8K
	32K
	Compression Efficiency (from TR )

	FTP data-CMCC(UL-client)
	54.34%
	54.34%
	54.74%

	FTP data-CMCC(UL-server)
	50.34%
	50.34%
	50.39%

	Online video (CMCC)
	61.00%
	61.04%
	62.04%

	Long period video (CMCC)
	76.67%
	79.48%
	78.44%

	SIP signalling-CMCC 01(UL)
	83.91%
	85.21%
	85.61%

	SIP signalling-CMCC 02(UL)
	80.62%
	81.48%
	82.16%

	SIP signalling-CMCC 03(UL)
	84.20%
	85.71%
	85.94%

	web surfing-CMCC(UL)
	64.24%
	68.68%
	67.75%

	Video data-MTK
	73.47%
	74.53%
	73.98%

	Long period ftp-MTK
	75.34%
	75.29%
	75.34%

	Multiple IP flows-Qualcomm
	73.35%
	75.31%
	75.32%


Observation 1: The compression gain of the provided APDC source code generates up to 3.5% lower gain from the compression gain results captured in the UDC TR. 

We achieved different compression gain with the different buffer sizes, which is not consistent with what has been captured in the TR.

	7.2.4.2
Simulation results

The compression memory is filled with 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. Note that the simulation results consider all the overhead from the APDC header as specified in Section 7.2.4.1.


Observation 2: APDC code provides different compression gain with the different buffer sizes, which is different from the description in the UDC TR. 
3      Unclear points in the APDC code

We notice that the provided APDC code cannot perform compression/decompression correctly because of header field size. The header field for the lookback length is 14 bit and thus, it can only indicate a lookback length of up to 16kbyte (i.e. (2^14)-1=16383 byte). 
Since matches with a bigger distance than 16kB cannot be addressed, APDC with 32 Kbyte causes erroneous compression results due to limitation of header field size. Adding a check in the code can help to detect wrong compression but cannot solve the problem of wrong compression. Therefore, the compression results with 32 k bytes cannot be considered as correct results.
Observation 3: APDC with 32 Kbyte causes erroneous compression results due to limitation of header field size and the compression results with 32K bytes cannot be considered as correct results.    
In the APDC source code, some packet actions in the source code do not seem to be consistent with what is captured in the UDC TR. 
Algorithm to enable 101 (reset APDC compression) seems missing in the source code. It should be important information given that resetting APDC compression buffer is considered as one of advantages of APDC solution. It would be necessary to clarify how 101 packet action is selected and used to understand the exact mechanism. 
	-
101 – Reset APDC compression memory to all zeros. For this packet action, there are no following header and no decompression needs to be performed. The entire packet shall be pushed to APDC compression memory. The APDC header shall not be pushed to APDC header memory.


010 is supported but it seems that it is differently implemented than in the TR. We observed that the code sets this action if only a PMCR header is present (although there is code to set it also for CPCR only, this condition is not possible). However, according to the description in the TR, it is applied to both PMCR and CPCR header. Furthermore it is not clear how much of the header shall be pushed to the compression memory and the CPCR compression is still done. Although it is described that “No deep packet inspection (DPI) is performed in header-only compression mode”, we think that packet inspection should be required to identify the header size that are pushed to the compression memory. 

	-
010 – The compression shall be performed only for the first APDCHeaderLength octets of the original packet; the rest portion of the packet shall not be compressed.  This mode is referred as header-only compression mode in this solution. The compression and decompression algorithms in header-only compression mode are the same as those in the full-packet compression mode, respectively. No deep packet inspection (DPI) is performed in header-only compression mode. The only difference between header-only and full-packet modes is that the compressor skips compression on the portion of a packet beyond the first APDCHeaderLength octets in header-only mode, to reduce processing. Decompression shall be performed as indicated by the APDC header that follows the first octet. The packet header (of the decompressed packet), as indicated by APDCHeaderLength, shall be pushed to UL compression memory. The APDC header shall be pushed to APDC header memory if the APDC header length is less than or equal to APDCHeaderMemorySize.


Observation 4: packet actions 101 and 010 in the APDC source code do not seem to be consistent with description captured in the UDC TR.   
Observation 5: APDC solution is not stabilized enough to provide consistent compression gain and clear operation as described in the UDC TR. 
Proposal: RAN2 recommend to support Deflate based solution for Rel-15 UDC solution.   
4      Conclusion
In this contribution, we provided our evaluation results and code analysis. The following is our observations. 
Observation 1: The compression gain of the provided APDC source code generates up to 3.5% lower gain from the compression gain results captured in the UDC TR. 
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Observation 2: APDC code provides different compression gain with the different buffer sizes, which is different from the description in the UDC TR. 
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Observation 3: APDC with 32 Kbyte causes erroneous compression results due to limitation of header field size and the compression results with 32K bytes cannot be considered as correct results.    
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Observation 4: packet actions 101 and 010 in the APDC source code do not seem to be consistent with description captured in the UDC TR.   
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Observation 5: APDC solution is not stabilized enough to provide consistent compression gain and clear operation as described in the UDC TR. 


Proposal: RAN2 recommend to support Deflate based solution for Rel-15 UDC solution.   
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