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1 Introduction
In RAN#74, uplink data compression (UDC) SI [1] was approved. And, there is an email discussion during RAN2#97 and RAN2#97bis, wherein evaluation assumption and data logs are discussed. In this document, we share our evaluation results by using Zlib [2] for compression over packet header and payload. Since RoHC is already adopted in LTE specification back to Rel-8, the performance of RoHC for uplink packet is also evaluated and discussed.
2 Performance Evaluation
Compression methods for evaluation
Two compression methods are considered in our evaluation:
· Method 1: UL RoHC
· Method 2: Zlib-based UDC
RoHC is a compression method specifically designed for TCP/IP header compression. In addition to VoLTE, RoHC can be also applied to compress other TCP/IP-based applications. For application scenarios containing many TCP ACK packets, we expect to see good compression performance.
The concept of Zlib-based UDC is shown in Figure 1 below. To perform cross-packet checking to find repeated pattern, each source packet is stored in the configurable buffer after being compressed. And, the compressed data format is given in Figure 2. The definitions of Zlib headers are:

· CMF: compression window length

· FLG: flag to indicate if preset dictionary is applied

· DICTID: preset dictionary ID

Note that, pre-defined dictionary is not used in this evaluation. For the detail descriptions of Zlib algorithm and compressed data format, please refer RFC 1950 [2].
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Figure 1: Illustrative compression flow with Zlib
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Figure 2: Zlib-based compressed data format
Compression Scenarios and KPI
During email discussion, the following scenarios are proposed:

· Case 1: FTP data-client-CMCC 

· Case 2: FTP data-server-CMCC 

· Case 3: SIP signaling-CMCC 

· Case 4: Video data-CMCC (duration: ~6s)

· Case 5: Long period Video data-CMCC (duration: ~6min)

· Case 6: Video data-MTK (duration: ~1hr) 

· Case 7: Web surfing-CMCC
And, compression efficiency is agreed as KPI, which is given by
Compression efficiency = 1 – (output data size / input data size)
Performance Evaluation Results
Performance results for the two compression methods are listed in the table below. In Table 1, we find that
· Zlib-based UDC performs better in SIP signalling, shorter video and Web surfing cases while UL RoHC performs better in FTP and longer video cases.
· The size ratio of TCP/IP header is a key factor to determine compression method. Comparing the video scenarios in case 4/5/6, it can be found that UL RoHC method achieves higher compression efficiency as the TCP/IP header ratio increases (i.e., more TCP ACK in the uplink).
	
	Zlib-based UDC (8K)
	Zlib-based UDC (32K)
	UL RoHC
	Ratio of TCP/IP headers

	Case 1: FTP data-client-CMCC 
	43.8%
	73.3%
	90.8%

	Case 2: FTP data-server-CMCC
	39.7%
	59.7%
	73.4%

	Case 3: SIP signalling-CMCC 
	#01
	86.2%
	87.6%
	5.4%
	7.5%

	
	#02
	83.7%
	84.8%
	5.1%
	7.1%

	
	#03
	86.8%
	88.1%
	4.4%
	6.2%

	Case 4: Video data-CMCC (duration: ~6s)
	62.6%
	21.7%
	29.1%

	Case 5: Long period Video data-CMCC (duration: ~6min)
	67.1%
	68.2%
	45.1%
	58.1%

	Case 6: Video data-MTK (duration: ~1hr) 
	53.3%
	51.7%
	80.7%
	95.9%

	Case 7: Web surfing-CMCC
	63.3%
	67.1%
	23.1%
	31.3%


Table 1: Compression efficiency comparison table for Zlib-based UDC and UL RoHC
Observation 1: The size ratio of TCP/IP header is a key factor to determine compression method. When TCP ACK dominates UL packet streams, UL RoHC can provide good performance efficiency.
To our understanding, it is a trend to apply secured HTTP protocol (e.g., HTTPs) in many countries, which makes HTTP header become uncompressible. As for the packet payloads, they can be compressed or encrypted by high-layer applications, and additional compression gain by UDC become marginal. However, TCP/IP header is never to be encrypted. So, to improve uplink transmission efficiency, we think UL RoHC should be considered as an option for UDC. 

Observation2: RoHC is applicable for uplink data compression regardless if HTTP header and payloads are encrypted or compressed.
3 Conclusion

In this paper, we propose:
Proposal 1:  UL RoHC is an option for uplink data compression.

Proposal 2:  Capture the simulation results for Zlib-based UDC and UL RoHC in UDC TR.
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