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1 Introduction

The need for header compression, and different alternatives for header compression, have been discussed heavily during the LTE-Advanced study item. The conclusions, in terms of available alternatives, are captured in [1]. With this contribution we would like to address the need for specifying such additional header compression mechanisms for the Un interface.
2 Discussion

In current mobile traffic, TCP is the dominant protocol. Therefore, a reasonable assumption is that TCP will also be the dominant protocol in early relaying deployments, and as such should be considered the prime use case for analyzing header overhead over the Un. Even though gains with header compression can be obtained for smaller packets, such as VoIP, such optimizations should be considered given the percentage of the total traffic that is made up by smaller packets. Below, we give a simple header overhead example for TCP traffic, to support our view that additional Un header compression, beyond what is already available through RoHC in PDCP Rel 8, is not needed.
2.1 TCP example
The header chain on the Un user plane is captured in [1] and reproduced below for convenience. The total header chain accounts for 116 bytes in the worst case, with two IPv6 headers. In the case of TCP traffic, in this simple example, assume the total packet size is 1500 bytes (N=1500). Then the overhead of an uncompressed header is 116 bytes in a packet of 1500+116=1616 bytes, which is only 7%. This number goes below 5% in case the IP headers are both IPv4. These overhead calculations apply for the TCP payload. TCP A/N sent in the other direction will suffer larger overhead, but the overall overhead for TCP payload in one direction and TCP A/N in the other direction is still not significant.
If regular PDCP compression is applied to the outer header, the outer IP and UDP headers can be compressed to a 3-byte RoHC packet type header and a 2-byte UDP checksum [1]. This reduces the total overhead to 3 + 2 +  8 (GTP) + 40 (inner IP) + 20 (inner TCP) = 73 bytes, representing an overhead of only 5% (even less if IPv4 is used). Compressing the outer header is supported already through Rel-8 PDCP, without any work required in 3GPP or IETF. 
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Figure 1: Protocol headers in case of TCP packets

With such small overhead, any optimizations through new header compression schemes will not contribute to a gain large enough to merit the work it will require, from either 3GPP or IETF, to specify further header compression mechanisms. We therefore propose to not consider additional header compression as per Proposal 1.
Proposal 1
Additional Un header compression schemes, beyond the already available header compression functionality in Rel-8 PDCP that can be applied on the outer headers, should only be discussed once basic operation/functionality of Relay eNBs has been settled.

3 Conclusion

Since the additional header overhead on the Un interface is not expected to be a major issue in early deployments with primarily TCP traffic, we suggest:  

Proposal 1
Additional Un header compression schemes, beyond the already available header compression functionality in Rel-8 PDCP that can be applied on the outer headers, should only be discussed once basic operation/functionality of Relay eNBs has been settled.
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