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1
Introduction

In RAN#58, a new SI was begun to study further EUL enhancements [1] with the objective of identifying technical solutions for increasing uplink capacity, coverage and end user performance. One of the identified solutions is to perform UL data compression between the UE and the RAN. In [2], we discussed the motivation for, and benefits of doing so. 
In this document, we provide further results on the benefits.
2
System Simulation Results
In this section, we present simulation results showing system wide gains from use of data compression. 

Simulation Setup

The simulation set up used is a 57 cell wrap-around model with 3GPP channel mix. The number of UEs per cell was varied from 20 to 60 in order to simulate different levels of loading. The data that each UE generates is based on tcpdump (i.e. pcap) logs of web-browsing to sites such as Amazon, CNN, Yahoo, CNBC. The simulation models the CellDCH and Enhanced_CellFACH RRC States with CellDCH to Enhanced_CellFACH inactivity timer of 5 seconds and Enhanced_CellFACH to CellDCH TVM threshold of 10kBytes. 
Simulation Results

We compare various performance metrics for the case of no compression vs. compression. By compression, we mean that both data compression (i.e. compression of TCP/IP payload, as mentioned in [2]) and compression of the TCP/IP headers are performed. We run the packets through compression algorithm (as mentioned in [2], [3]) to obtain the size of the compressed payload. For compression of the TCP/IP headers, we assume a fixed factor of 5.

Due to reduced amount of data on the uplink, the overall RoT of the system has improved as shown in Figure 1. This results in an increase in number of UEs that can be supported at a certain RoT target. E.g., from Figure 1, we can note that at 1dB, the system can only support ~20UEs without compression; but ~40UEs if compression is used.
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Another benefit from reduced amount of data is the reduction in the average number of UEs that are transmitting simultaneously. Note that even though there may be 40 UEs in a cell, only a few of these will be transmitting at any moment due to the bursty nature of traffic. Enabling compression reduces the packet sizes which means that each transmission completes quicker, resulting in a reduction of this metric. The lower this metric is the more number of UEs the NodeB will be able to support using the same amount of hardware resources. From Figure 2, we see a reduction of ~40-45% in this metric due to use of compression.
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In addition to the above gains from compression, we also observe 
· ~75% reduction in RRC Signalling messages

· ~70% reduction in the time spent in CellDCH state 

· ~38% increase in time spent in CellFACH state

due to the fact that reduced data sizes from compression result in the FACH to DCH transition threshold (i.e.TVM threshold) being crossed less often. Hence, compression enables more of the transmissions to occur in CellFACH state, thereby reducing the number of state transitions. 
3
Conclusions
In this document, we have provided system simulation results showing the benefits of use of data compression.
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Figure � SEQ Figure \* ARABIC �1�: RoT reduction due to compression





Figure � SEQ Figure \* ARABIC �2�: Reduction in avg. no. of UEs transmitting simultaneously








