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1. Introduction

In RAN2#269bis, it was discussed whether header compression is needed on the Un Interface [1] and also there was one proposal for how to perform header compression [2].
In [1], it was argued for TCP traffic, header compression will not reduce overall overhead by much since the overhead is relatively small to begin with given the large payload size (1500 bytes). However, it is clear for VoIP type of traffic, the overhead introduced by the IP/UDP/GTP header is significant. So the actual overall gain of header compression will depend on the portion of TCP vs VoIP in a network. It was also proposed to compress the outer IP/UDP header using existing ROHC profile since it does not involve any standard change. However, the gain of such compression will be quite small as illustrated in [2].

We agree with [2] that we should consider the complexity (in terms of standard changes and implementation) vs gain when deciding whether we need any new header compression scheme. In this contribution, we propose a header compression scheme, which could be considered as an optimization of the scheme proposed in section 3.3 of [3].

2. Proposal
In the currently agreed Relay architecture, a GTP-U tunnel is used to distinguish a particular Uu flow. This GTP-U tunnel is identified by the TEID field in the GTP header. A full DL Voice packet on the Uu interface is as shown in Figure 1.
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Figure 1 A Non-Compressed DL VoIP Packet Sent on the Un Interface
For DL, when the ReNB receives the packet, the ReNB uses the TEID to route the packet to the correct Uu bearer. So instead of sending the full packet, the DeNB could remove the outer IP/UDP header, replace the GTP header by the TEID, and compress the inner IP/UDP header and voice data using existing ROHC. The compressed packet is shown in Figure 2. Note “IP/UDP/RTP header” is compressed to “ROHC RT + Inner”.
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Figure 2 A Compressed DL Packet Sent on the Un Interface
For UL, the DeNB can re-create the full IP/UDP/GTP header based on the TEID and forward the resultant packet further into the network.
With the above scheme, the IP/UDP/GTP header can be compressed down from 76 or116 bytes to 9 bytes.

Note that the above compression scheme is based on the assumption that most of the fields in the IP/UDP/GTP header do not change or are not relevant. This is quite obvious for most fields except the following ones:

1) Fragment offset field in the IP header – if this field is used, it means the packet contains an IP segment. In that case, the DeNB can wait for all the segments to arrive first, then reassemble the full IP packet before sending it (non-segmented) on the Un interface.
2) GTP sequence number field in the GTP header – if this field is used, it means the network would like the packets to be delivered in sequence. Since Un interface offers in-sequence delivery through RLC and PDCP, we don’t see the need to support this field over Un. For DL traffic, the DeNB can put the packets in sequence using GTP sequence number and send them to the relay. For UL, this field can be generated by the DeNB autonomously.

3. Changes Needed in Standard
Since the proposed scheme does not require any state information for compression/decompression the outer IP/UDP/GTP header, we don’t foresee any impact to RRC. However, PDCP will need to be aware of skipping the outer IP/UDP/GTP header to process the remaining packet. Since there is no state information needed for compression/decompression of the IP/UDP/GTP header, we expect the changes in PDCP will be minimal.
Proposal 1: Adopt the above as the header compression scheme for Relay.

4. Conclusion

In this contribution, we propose an effective scheme to compress the IP/UDP/GTP header and the remaining packet.
Proposal 1: Adopt the above as the header compression scheme for Relay.
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