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1
Introduction
At RANP#74 meeting, the study item on UL data compression (UDC) in LTE was approved, and the corresponding WI was approved at RANP#77 meeting. The purpose of this feature is to improve uplink capacity and uplink coverage by using uplink data compression.

However, we found that the size of compressed packet may be larger than the size of the initial packets, which will leads to some issues. In this paper, we will discuss the impact and give our proposal.
2
Discussion


Owing to the good performance and extensive use, DEFLATE-based solution for UL data compression has been adopted, and the DEFLATE based solution relies on RFC 1951 [4]. However, we found that there is no guarantee that the size of the compressed data should be smaller than the initial data by using this algorithm, the description in [4] is listed below:
A simple counting argument shows that no lossless compression algorithm can compress every possible input data set.  For the format defined here, the worst case expansion is 5 bytes per 32K- byte block, i.e., a size increase of 0.015% for large data sets. English text usually compresses by a factor of 2.5 to 3; executable files usually compress somewhat less; graphical data such as raster images may compress much more.
Observation 1: The size of the compressed packet may be larger than the size of the initial packet.

The maximum size of PDCP SDU has been defined in the PDCP specification, i.e. the size of PDCP SDU should be no larger than 8188 bytes.

The maximum supported size of a PDCP SDU is 8188 octets, except in NB-IoT for which the maximum supported size of a PDCP SDU is 1600 octets.
Observation 2: The size of the PDCP SDU should be no larger than 8188 bytes.
The user terminal may only have restriction on the size of PDCP data from upper layer to satisfy the requirements of the maximum size. If the extension of the compressed packet occurred and the user only restrict the size of PDCP data from upper layer, some abnormal situations may occur, e.g. the ciphering function will be unable to be performed. One example is shown in Figure 1. In this example, the size of the UDC packet (including compressed packet and UDC header) is larger than 8192 bytes, since 16-bit LENGTH indicator (one of the parameters for the ciphering algorithm is LENGTH, i.e. the length of the keystream required) is used in LTE, which can accommodate a maximum message length of 8192 octets. So there is no way to generate the corresponding keystream block which has the same length of the UDC packet, which leads to that the ciphering function cannot be performed.
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Figure 1 Impact on ciphering when the extension of compressed packet occur
Observation 3: Ciphering function can’t be performed if the size of the UDC packet is larger than 8192 bytes.
To avoid the issues mentioned above, we propose to add a restriction on the maximum size of the UDC packet, i.e. the maximum size of a UDC packet is 8192 bytes, and the corresponding CR can be found in [5].

Proposal 1: The maximum supported size of a UDC packet is 8192 octets.
3
Conclusion
In this paper, we have discussed the impacts of the expansion of compressed packet and have the following observations.
Observation 1: The size of the compressed packet may be larger than the size of the initial packet.

Observation 2: The size of the PDCP SDU should be no larger than 8188 bytes.
Observation 3: Ciphering function can’t be performed if the size of the UDC packet is larger than 8192 bytes.
So we propose that:
Proposal 1: The maximum supported size of a UDC packet is 8192 octets
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Annex
The definition of UDC packet in PDCP specification as below.
5.11.4
Uplink data compression

The UDC protocol generates UDC packets, each associated with one PDCP SDU.

A UDC packet consists of a UDC header and a UDC data block. A UDC data block contains either DEFLATE compressed blocks generated by UDC protocol or original PDCP SDU for SDU not compressed by UDC protocol; the type is specified in FU field (details see subclause 6.3.21) in UDC header. The FR field (details see subclause 6.3.22) and the Checksum field (details see subclause 6.3.23) in UDC header are used only if FU field is set to 1.

A UDC packet is associated with the same PDCP SN and COUNT values as the related PDCP SDU.
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