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1	Introduction
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: _GoBack]UDC (Uplink data compression) is a method to increase uplink channel capacity by reducing redundancy of uplink data. In this contribution, we firstly introduce the basic principle of UDC and illustrate one of UDC algorithms as an example. And then, we present some field test results to evaluate UDC performance, based on which we share some observations and SI proposal on UDC.
2	Discussion on uplink data compression
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK18][bookmark: OLE_LINK19]2.1	Algorithm of uplink data compression
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Uplink data compression is a method to increase uplink channel capacity by reducing uplink data redundancy, especially repetitive bytes. Many algorithms can be used for uplink data compression. In this section, we take one of them as an example. 
Figure 1 shows a PDCP layer based UDC as an example. The UE and eNB maintain same memories, which are synchronously updated. In uplink transmission, the compressor in UE removes byte-strings which occur in memory, and adds a header to the compressed packet. By processing the header of compressed packet, the decompressor in eNB can determine where in memory to retrieve missing bytes and obtain the decompressed packet. The efficiency of this UDC algorithm depends on the size of repeated byte-strings in memory.
[image: ]
Figure 1 An example of UDP algorithm
2.2	UDC Evaluation 
In this section, field test results are provided to evaluate the performance of UDC in our network.
Evaluation criteria
In order to evaluate the performance of UDC, compression gain is defined as follows. The value of compression gain indicates the efficiency of UDC. And the higher the compression gain, the more efficient the UDC algorithm is.

Field test results
In order to evaluate the performance of UDC for different applications in our network, we conduct field tests based on algorithm in section 2.1.

Figure 2 Compression gains of different applications
Figure 2 shows compression gain of different applications in field tests. UDC achieves the highest compression gain for web surfing, and a relatively high compression gain for text uploading and online video. For instant messaging, text shows higher gain than voice and video, since voice and video over instant messaging have already been compressed in application layer. 
Observation 1: UDC can achieve over 50% compression gain for web surfing, text uploading, online video and text over instant message.
Application ratio in real network 
Field tests on application ratio in Zhejiang China are shown in order to find out whether UDC is useful in real network.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]
	Figure 3 Uplink data ratio of application in Zhejiang China
Figure 3 shows that Web surfing, which can achieve 150% compression gain, is the main contributor of uplink data transmission. According to Figure 2, web surfing, text over instant messaging and online video can all achieve over 50% compression gain, which means that almost 70% of uplink data transmission can benefit from UDC. Hence, we believe that UDC can achieve high compression gain and increase uplink capacity in real network.

It is reasonable to conclude that UDC can achieve uplink capacity gain in our network.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Observation 2: UDC can achieve high compression gain and increase uplink capacity in real network.
3	Conclusions
These two observations encourage us to introduce UDC in the real network. There are two ways to realise it we can foresee. One is the APP-based compression. The other is the RAN-based compression. Since it is impossible to control all APPs to equip compression algorithm, we prefer to choose RAN-based solution. Therefore, we propose to start a SI on uplink data compression in Rel-14.
Proposal: RAN is kindly asked to start the uplink data compression SI in Rel-14.
Compression gain of UDC
compression gain	web surfing	text uploading	online video	text over instant messaging	voice over instant messaging	video over instant messaging	1.5	0.89	0.79	0.52	0.13900000000000001	1.2999999999999999E-2	Application ratio
web surfing	instant messaging	online video	others	0.39529999999999998	0.20860000000000001	7.5200000000000003E-2	0.32090000000000002	
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