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Introduction
[bookmark: OLE_LINK27][bookmark: OLE_LINK28]UDC (Uplink data compression) is a method to increase uplink channel capacity by reducing uplink data redundancy, especially repetitive bytes. In R15, a SI and WI on UL data compression for LTE were successfully completed. UDC shows great compression efficiency in lab testing based on traffic from real networks, and gains great interests from many operators. However, UDC has not been introduced for NR. In this paper, we share our motivation for supporting UDC in NR.  
Motivation and background
Motivation
Nowadays, due to the booming of mobile internet business, more and more mobile internet users are becoming content producers. This trend will continue in the near future for 5G. In current networks, some of the APPs do not compress data in their application layers, and operator cannot require all APPs to perform application layer compression. Thus, uplink capacity improvement is becoming an urgent requirement to address the increase amount of UL traffic and overcome the shortage of uplink resources.
UDC (Uplink data compression) was specified in LTE R15 as a method to increase uplink channel capacity as well as to improve uplink vulnerability to poor radio condition, by reducing redundancy of uplink data. More importantly, UDC can also improve VoLTE uplink coverage, by compressing SIP signallings during VoLTE call setup procedure. 
Considering the large numbers of smart terminals and industrial customers, it can be foreseen that UDC will play an even more important role to improve UL capacity for 5G. It is highly recommended that UDC can also be introduced into NR.
Observation 1: Uplink capacity improvement is becoming an urgent requirement to address the increase amount of UL traffic and overcome the shortage of uplink resources.
Background of LTE UDC
TR 36.754 [1] is the technical report for LTE UDC, showing the comparison on compression efficiency among 4 methods, i.e. RoHC, Zlib-based, DEFLATE-based, and APDC. And finally DEFLATE-based method was introduced into WI and standardized in R15 LTE specifications. The following Figure 2.1 illustrates a block diagram of UDC operation. The UDC entity processes the input data and generates the output compressed data.


Figure 2.1: Block diagram of UDC operation
UDC compresses both IP packet header and payload in PDCP layer, the user plane format is shown in figure 2.2.
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Figure 2.2: User plane format for UDC

Observation 2: LTE UDC solution can be largely reused for NR UDC, which means the specification effort is limited. 
Testing results of UDC
Compression efficiency as per the following formulation is considered for performance metric in evaluation of UL data compression solutions.
Compression efficiency (CE) = 1 – (output data size / input data size)
The input files are the traffic from real networks provided by operators and vendors. Here we share some testing result of RFC 1951 DEFLATE-based UDC as well as our observations.
a) UDC Compression efficiency for different service types
[image: ]
Figure 3.1: Compression efficiency for different service types
Observation 3: UDC can achieve significant gains in terms of compression efficiency, especially for the services that contain highly repetitive content such as text and streaming content transport, voice, and web browsing.
b) UDC performance for TDD vs FDD
According to figure 3.2, the performance of UDC is good for both TDD and FDD, the compression efficiency is promising for the same types of services as discussed previously.
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Figure 3.2: Performance test comparing TDD vs FDD
Observation 4: UDC is effective for both TDD and FDD.
Therefore, based on the motivation and testing results of UDC, we propose that UDC is supported for NR. Regarding solutions, LTE R15 UDC can be the baseline for NR, and SA/NR-DC/MR-DC scenarios can be considered.
Proposal: UDC is supported for NR, by taking LTE R15 UDC as the baseline.
1 Conclusions
In this paper, we share our motivation to support UDC for NR. Observations and proposals are as follows:
Observation 1: Uplink capacity improvement is becoming an urgent requirement to address the increase amount of UL traffic and overcome the shortage of uplink resources.
Observation 2: LTE UDC solution can be largely reused for NR UDC, which means the specification effort is limited. 
Observation 3: UDC can achieve significant gains in terms of compression efficiency, especially for the services that contain highly repetitive content such as text and streaming content transport, voice, and web browsing.
Observation 4: UDC is effective for both TDD and FDD.
Proposal: UDC is supported for NR, by taking LTE R15 UDC as the baseline.
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Note: For DL services, we focus on its UL feedback, e.g. TCP ACK, etc.
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