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1. Introduction

In this contribution, we discuss how header compression can be performed on the Un interface based on the L3 Relay architecture.
2. Header Compression on the Un Interface
Header compression on the Un interface allows minimization of the overhead on the Un interface, similar to the Uu interface. It is important to note that, header compression is an optimization, and not needed for most types of applications running in the LTE system or the relay. Due to lower number of packets involved, the control plane communication (S1-MME/X2-C) does not need to be compressed. Of the user plane packets, benefit and need to compress depends on the type of the traffic, as in the case for the Uu interface. Hence, a method to selectively compress the headers on the Un interface is required. In LTE Uu interface the decision of compression is made on per DRB (Dedicated Radio Bearer) basis, and RoHC is used for compressing the headers. One alternative is to reuse RoHC on the Un interface. Figure 1 shows the EPS bearers of UEs served by the relay mapped to a single DRB on the Un interface. These EPS bearers are compressed and uncompressed by the RoHC protocol associated with the DRB.
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Figure 1 UEs EPS bearers inside a DRB in the Un interface, and compression of packets
Figure 2 shows the headers of an IP packet on the Un interface. The headers that need to be compressed by RoHC are identified in the figure. However, current RoHC profiles do not allow for compression of such a combination of headers. So if RoHC based compression is used, a new RoHC profile for compressing IP/UDP/GTP will need to be designed.
As a result, there are at least three alternates to consider:
1) Modified RoHC v1 - A new RoHC profile is assumed to be adopted to compress the IP/UDP/GTP headers. This new profile could be defined in IETF or as a 3GPP proprietary RoHC profile. This profile can then be used with RoHCv1 with some modifications. Each IP/UDP/GTP header chain is treated as if it is a baseheader without any outer tunnel header. Thus, each level of encapsulation is compressed with a separate Context ID that is associated with the GTP baseheader profile while the innermost non-GTP baseheader of an IP packet is compressed with another Context ID and its associated profile. As a result, a compressed packet over the air looks like a concatenation of a series of compressed RoHC packets, where a RoHC packet is either a GTP packet or a non-GTP packet.
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Figure 2 The headers of an IP packet on the Un interface, and the headers to be compressed with RoHCv1
2) RoHC v2 - A new RoHC profile is assumed to be adopted to compress this set of headers. This new profile could be defined in IETF or as a 3GPP proprietary RoHC profile. This profile can be used with RoHCv2. A GTP header is a tunneling header with the implicit knowledge of presence of a certain non-GTP baseheader. (A baseheader is the header of the innermost IP packet). It tunnels an IPv4 or IPv6 packet always. A compressed packet is carried with a single Conext ID which is associated with the profile for the baseheader. 
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Figure 3 The headers of an IP packet on the Un interface, and the headers to be compressed with RoHCv2
3) 3GPP Compression – A header compression protocol that compresses the IP/UDP/GTP header. The compression protocol is to be specified in 3GPP. Each IP/UDP/GTP header is associated with a Context ID. There could be two variations. The first one could assume the DeNB does not interpret the headers to be (de)compressed and the second one assumes the DeNB understands the IP/UDP/GTP header details and will (de)compress the corresponding header fields as defined by the 3GPP compression protocol.


[image: image4.emf]L1 IP/UDP/RTP

GTP header (with TEID of the 

UE)

PDCP RLC IP/UDP (IP address of Relay) MAC

Data

Compressed using 3GPP compression protocol

Compressed 

using RoHC 

RTP profile

CID=x


Figure 4 The headers of an IP packet on the Un interface, and the headers to be compressed with 3GPP Compression Protocol
3. Pros and Cons of Each Alternative
Pros and Cons of each alternative is summarized in Table 1.
	
	Pros
	Cons

	RoHCv1 with modification
	Reuse of RoHCv1 with minor modifications
	Compressed headers’ overhead is not optimized since each layer of IP/UP/GTP will incur a separate compressed RoHC header

	RoHCv2
	Compressed headers’ overhead is  optimized
	Need to support RoHCv2, which is currently not mandatory

	3GPP Compression
	Completely under control of 3GPP

Simple since RoHC is not involved at all
	Need to design the full compression protocol


Table 1 Summary of Pros and Cons of Alternatives
4. Conclusion

In this contribution, we discuss how the header compression can be achieved on the Un interface based on the L3 Relay architecture.
Proposal 1: Discuss the above alternatives and develop further details once an alternative is agreed upon.
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