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1 Introduction
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 and many operators are very interested to utilize UDC. However, UDC is not introduced into NR in the first release. In this paper, we share our motivation for supporting UDC in NR.  
2 Discussion

Motivation

Nowadays, due to the booming of mobile internet, 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 application layer. 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 in the network.
UDC (Uplink data compression) was specified in R15 as a method to increase uplink channel capacity as well as improve uplink vulnerability to poor radio condition, by reducing redundancy of uplink data. More importantly, UDC can also improve VoLTE uplink coverage, by compressing VoLTE call setup SIP signalling. 
Considering the large numbers of smart terminals and industrial customers, it can be foreseen that UDC will also play a great role to improve UL capacity for 5G. The main motivations for introducing UDC for 5G are as follows:

· Align expectation between NR and LTE. In the real network planning for sub 6GHz, in order to eliminate UL/DL interference, the TDD UL/DL pattern for N41 and B41 is the same. Therefore, NR faces the UL capacity issue similar to LTE.
· Increase uplink capacity when the amount of data sent in uplink is reduced.

· Improved uplink interference and coverage by reducing the uplink transmit power (Tx power) for the data channels when the amount of uplink data is reduced.

· Improved latencies by sending the same amount of information with less round trip time. 
It is highly recommended that UDC can also be introduced into NR.

Simulation results of uplink data compression
TR 36.754 is the study report on UDC, showing the comparation on compression efficiency among 4 methods, i.e. RoHC, Zlib-based, DEFLATE-based, APDC. And finally DEFLATE-based method is introduced into WI and standardized in TS 36.300, TS 36.323, TS 36.331, TS 36.306.[1~4]
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Figure 1: Block diagram of UDC operation

Compression efficiency as per the following formulation is considered for performance metric in evaluation of UL data compression solutions.

Compression efficiency = 1 – (output data size / input data size)

The input files are the traffic from real network provided by operator and vendors. Table 1 shows the simulation results of RFC 1951 with adaptive Huffman encoding and 1 byte UDC header. It shows UDC can achieve really high compression efficiency.
Table 1: Simulation results with RFC 1951 (adaptive Huffman encoding without 1 byte UDC header)
	Input file
	8Kbyte buffer
	32Kbyte  buffer

	
	Original Size（Byte）
	Compressed Size（Byte）
	Compression Efficiency
	Original Size（Byte）
	Compressed Size（Byte）
	Compression Efficiency

	Input traffic 1: FTP data-client-CMCC
	1211
	585
	51.69%
	1211
	585
	51.69%

	Input traffic 2: FTP data-server-CMCC
	1782
	962
	46.02%
	1782
	962
	46.02%

	Input traffic 3: SIP signalling-CMCC UE 1
	51020
	6639
	86.99%
	51020
	5997
	88.25%

	Input traffic 4: SIP signalling-CMCC 
	32680
	4921
	84.94%
	32680
	4791
	85.34%

	Input traffic 5: SIP signalling-CMCC 
	46688
	5927
	87.31%
	46688
	5313
	88.62%

	Input traffic 6: Video data-CMCC (duration: ~6s)
	13450
	4632
	65.56%
	13450
	4633
	65.55%

	Input traffic 7: Web surfing-CMCC
	2381720
	786295
	66.99%
	2381720
	689638
	71.04%

	Input traffic 8: Long period Video data-CMCC (duration: ~6min)
	1371861
	365346
	73.37%
	1371861
	337360
	75.41%

	Input traffic 9: Video data-MTK (duration: ~1hr)
	2453749
	950644
	61.26%
	2453749
	983524
	59.92%

	Input traffic 10: Long period ftp-MTK
	879630
	317485
	63.91%
	879630
	347815
	60.46%

	Input traffic 11: Multiple IP flows-QC
	5319100
	1434672
	73.03%
	5319100
	1336519
	74.87%

	Input traffic 7+8:average mixed
	3753581
	1220693
	67.48%
	3753581
	1071819
	71.45%

	Input traffic 7+8:one inserted in another one
	3753581
	1151601
	69.32%
	3753581
	1026762
	72.65%

	Input traffic 7+8:random mixed
	3753581
	1220407
	67.49%
	3753581
	1067292
	71.57%


Therefore, we propose UDC is supported for NR. And LTE R15 UDC can be the baseline for NR. Further enhancements are not excluded.
Proposal: UDC is supported for R16 NR, by taking LTE R15 UDC as baseline. Further enhancements are not excluded.
3 Conclusions

In this paper, we share our motivation to support UDC for NR. Proposals are as follows:
Proposal: UDC is supported for R16 NR, by taking LTE R15 UDC as baseline. Further enhancements are not excluded.
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