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1. Introduction

During RAN2 [68#25] email discussion, clarifications on the “3GPP Compression scheme” were made by Qualcomm. The scheme was proposed in [1] as one of the header compression alternatives. This contribution explains the scheme in more details.
2. Discussion

2.1. Background

In the Un-interface of Relay architecture A, GTP protocol is used to carry packets. The following figure shows a DL packet format in the Un-interface.


[image: image1.emf]L1 IP packet GTP header (with TEID_ReNB) PDCP RLC IP/UDP header (with IP_ReNB) MAC

This part can be compressed

L1 IP packet PDCP RLC CID MAC


Figure 1 DL Packet in the Un-Interface before and after 3GPP Compression
The goal is to reduce the overhead introduced by the IP/UDP/GTP headers, which basically carries the same information for all packets belonging to this flow as show in Figure 1.
2.2. The 3GPP Compression Scheme
2.2.1. How the DL Works (DeNB -> ReNB)
Basically, the scheme is to have the donor eNB (DeNB) compress the IP/UDP/GTP header and the relay eNB (ReNB) reconstruct the IP/UDP/GTP header. The scheme works as shown in Figure 2.
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Figure 2 DL GTP header compression in the Un-Interface

The detailed procedures are as follows:

1) The ReNB signals the DeNB about the expected content of the IP/UDP/GTP header of  a DL packet and associate a context ID (CID) to it. For example, the content is “Destination IP address = IP address of the ReNB and TEID = TEID of the ReNB, UDP source port=x, dest port=y, etc”
2) The DeNB uses the content to match each incoming DL IP packets arriving at the DeNB (Note not all arriving IP packets are destined for this particular Uu radio bearer)
3) If there is a match, the DeNB replaces the IP/UDP/GTP header of the packet with a 2-byte CID. If there is no match, the DeNB sends the packet non-compressed

4) The DeNB then compresses the user IP packet (e.g., using ROHC) (PDCP at the DeNB needs to skip over the IP/UDP/GTP header to do so). To compress the IP/UDP/GTP headers to 0-bytes, the UDP checksum will not be checked nor sent. If the outer IP packet is fragmented, the DeNB can choose to send it non-compressed or the DeNB can wait for all the segments to arrive, then it will reassemble the whole IP packet and send it compressed. 
5) The DeNB sends the CID with the compressed user IP packet over the Un-interface

6) The ReNB reconstructs the IP/UDP/GTP header based on the CID received

7) The ReNB PDCP then decompresses the user IP packet (e.g,. using ROHC) (PDCP at the DeNB needs to skip over the IP/UDP/GTP header to do so)
8) The ReNB then delivers the decompressed whole packet to GTP

2.2.2. How the UL Works (RDeNB -> DeNB)
The UL works as shown in Figure 3:
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Figure 3 UL GTP header compression in the Un-Interface

1) The ReNB signals the DeNB about the expected content of the IP/UDP/GTP header of  a DL packet and associate a context ID (CID) to it. For example, the content is “Destination IP address = IP address of the ReNB and TEID = TEID of the ReNB”

2) For each user IP packet, the ReNB compresses the user IP packet (e.g., using ROHC) (PDCP at the DeNB needs to skip over the IP/UDP/GTP header to do so)

3) The ReNB then replaces the IP/UDP/GTP header by the 2-byte CID. To compress the IP/UDP/GTP headers to 0-bytes, the UDP checksum will not be checked nor sent but will be reconstructed at the DeNB. If the ReNB chooses to fragment the outer IP packet, the ReNB sends the packet non-comrpessed.
4) The ReNB then sends the CID with the compressed user IP packet over the Un-interface

5) The DeNB reconstructs the IP/UDP/GTP header based on the CID received

6) The DeNB PDCP then decompresses the user IP packet (e.g,. using ROHC) (PDCP at the DeNB needs to skip over the IP/UDP/GTP header to do so)

7) The DeNB then delivers the decompressed whole packet to GTP

2.2.3. Advantages of the Scheme

It is worthwhile to note the following advantages:

· The scheme reduces DeNB processing complexity of DL packets processing. The reason is there are many IP packets arriving the DeNB. For the packets that match the context, the DeNB will compress the packets. For those that do not match, the DeNB does not need to do anything further other than forwarding the packets. This is in contrast to other compression scheme that is driven by the DeNB. If the packet does not match any existing CID’s, the DeNB will need to check and decide whether the packet needs to be compressed.
· The header is compressed to only the CID (estimated 2-bytes) so it is quite air-interface efficient

· Since header compression is optional for Architecture A, with this scheme, if the ReNB supports and wants header compression, it will send the CID and context info. If not, it will not send those info and no actions are needed in the DeNB.

· Since all the changes can be developed in 3GPP, 3GPP has total control of the progress and decisions and design (as opposed to relying on IETF to come up with new ROHC profiles).

· Since the IP/UDP/GTP headers are reconstructed, it allows packet forwarding without any problems.

Proposal 1: Discuss the details of this scheme for Architecture A.
3. Conclusion

In this contribution, we gives more detailed description of  “3GPP compression” and its advantages.
Proposal 1: Discuss this scheme for Architecture A.
4. References
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