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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 discuss the different options for uplink data compression.
2
Discussion on Different Options
In this document, we discuss the advantages and disadvantages of different options for uplink data compression. 

In [2], we introduced the idea of compressing the uplink data between a UE and the RAN, and we showed that there is significant gain by performing such compression for HTTP traffic. 

IETF is currently working on specifications for the HTTP/2.0 standard [3]. The SPDY protocol [5] has been chosen as a starting point for the standard. However it is worth noting that, as mentioned in the charter [4], the final HTTP/2.0 spec may deviate from SPDY.
<quote from [4]>

Work will begin using draft-mbelshe-httpbis-spdy-00 as a starting point;
proposals are to be expressed in terms of changes to that document. Note that
consensus is required both for changes to the document and anything that
remains in the document. In particular, because something is in the initial
document does not imply that there is consensus around the feature or how
it is specified. The deliverable of the WG is HTTP/2.0, and there is no
consideration of preserving backwards compatibility with the initial starting
point.
<end-quote>

The draft does not specify the type of compression algorithm to be used, but it is highly likely that the compression will not be a simple per-packet type approach. From our analysis [6], we found that simple per-packet compression performs much worse when compared to memory based compression. This means that for a good compression algorithm, both the compressor and decompressor need to maintain some memory and make use of redundancy across packets. With this in mind, in the next two paragraphs we point out issues in HTTP/2.0.
The HTTP/2.0 spec proposes end-to-end compression, i.e. between the UE and each IP address it communicates with. For instance, if a website visit triggers the web browser to load text from ip-address-1, images from ip-address-2 and advertisements from ip-address-3, the compression algorithm would not be able to take advantage of redundancy between data going to the different IP addresses. This is because the decompressors for each of the flows is located at the end points (the different ip-addresses) and there is no mechanism for these end points to share decompression related information, such as the decompression memory.
Due to the end-to-end nature of the compression, any middle-boxes – such as proxy caches – may not be able to function as they do today since they will not be able to decode the compressed data. Further, end-to-end TLS encryption is mentioned as part of the HTTP/2.0 draft. If this is mandated, it adds another roadblock to the operation of middle-boxes.
The above two problems do not arise in our proposal [2], if the decompressor is located at the RNC. Since all uplink traffic from the UE flows through the RNC, we will be able to take advantage of redundancy across all IP flows. Decompressing at the RNC has the added advantage that all packets are decompressed by the time they encounter any  middle-box. Hence, such entities do not require any modifications and can function as they do today.
Proposal 1: We propose to not rely on HTTP/2.0 to address the opportunity for UL compression

Our proposed compression algorithm [2][6] relies on RLC AM operation for reliability and expects packets in-order. While these conditions are met even if the decompressor is located in the core network, placing the decompressor at the core means that the decompressor entity will need to be provisioned for higher processing and memory resources since it will have to handle many more users. Another issue is that the middle-boxes located at the RNC will not be able to function properly since they will see compressed data.

Proposal 2: We propose to locate the decompressor at the RNC

3
Conclusions
In this contribution, we have discussed different options for UL data compression. The proposals can be summarized as follows:

Proposal 1: We propose to not rely on HTTP/2.0 to address the opportunity for UL compression

Proposal 2: We propose to locate the decompressor at the RNC
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