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1. Introduction

In this contribution we detail the advantages of locating the header compression function at the E-Node-B. Most companies agree that the E-MAC and the E-RLC functions should be located at the E-Node-B. 

2. Advantages of locating the header compression function at the E-Node-B

Round trip time reduction: Locating the header compression function in the network at the E-Node-B reduces the round trip time between the compressor and the decompressor. As a result of this, when there is a context mismatch, fewer packets will be lost. Whenever there is a context mismatch between the compressor and the decompressor, the number of packets dropped is proportional to the delay-bandwidth product. By locating the header compression at the E-Node-B, we reduce the round-trip delay, and hence fewer packets will get dropped, and recovery from context mismatch will be faster.
Link-layer assisted ROHC: IETF has defined a link-layer assisted (LLA) profile for Robust Header Compression [1, 2] that can replace the 1-byte ROHC header [3] (in its higher compression efficiency state for the RTP/UDP/IP profile) with a zero-byte LLA ROHC packet. The 1-byte ROHC packet has sequence number and CRC fields for the Unidirectional (U-) and Optimistic (O-) modes of ROHC. Sequence number can be obtained from the assisting link layer using loss indication from the link layer to the ROHC layer. The assisting link layer is also not allowed to re-order packets between the compressor and the decompressor. The CRC information itself is not needed because no header is being sent. The LLA ROHC is being used in 3GPP2 [4]. LLA ROHC can be most efficiently implemented at the node where the HARQ (when there is no ARQ retransmission) and ARQ (when there is ARQ retransmission) layers are terminated so that loss indications can be given to the ROHC layer. Because HARQ will be terminated at the E-Node-B, and the ARQ layer is also likely to be terminated at the E-Node-B, we recommend that the header compression layer also be at the E-Node-B, and use the LLA-ROHC profile to further reduce the header.
Efficient and reliable context transfer: One of the main arguments against placing the header compression function at the E-Node-B is that there will be frequent handovers, and hence a frequent need to transfer header compression contexts. The context transfer should also be reliable and efficient to avoid context mismatches and unnecessary reduction in compression efficiency. Context mismatches can be reduced by using smart techniques to ensure reliable context transfer, such as, moving to the reliable mode (R-mode) of ROHC when handovers are imminent. Header compression context transfers can also be done in a pre-emptive fashion ahead of time to the candidate E-Node-B in anticipation of a handover. 

Enhanced ROHC using link-layer information: Even if LLA-ROHC is not used, we can use link-layer information to optimize performance of ROHC. For example, if the ROHC layer gets information that many packets are getting dropped over the air, it can take remedial measures to avoid context mismatches. Some possible actions are to start using a larger window size, sending more bits for the sequence number, and moving to a more appropriate mode (Unidirectional/Optimistic/Reliable).  To make use of such link-layer information, we need the header compression to be terminated at the E-Node-B.
3. Conclusions

We recommend that RAN2 consider these advantages while taking a decision on where to terminate the header compression function. 
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