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1 Introduction
In last meeting, alternative 2 had been adopted as the relay architecture. In case of Alt2, two IP headers are included in the packets over Un interface. This document addresses further topic of overhead on Un and analyses options for compressing the overhead.
2 Discussion

2.1 Background
Figure1 shows an example for protocol headers in case of voice over IP packets, which uses an 8byte GTP header with assumption that the GTP sequence number is not in use. 
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Figure 1: Protocol headers in case of Voice over IP packets in Alt2

The ratio of overhead to voice data is 253%~387%. Therefore, header compression is particularly important when the payload of user data is small, e.g. voice data, or TCP acknowledgements.
Considering a mixed traffic scenario (e.g. traffic volume is made up of 80% TCP and 20% VoIP), the ratio of overhead to valuable data is 6.3%~9.6%. Whether or not compressing overhead needs to be addressed also depends how large a fraction of the total traffic over the Un interface from VoIP services.

There are a number of options for compressing the overhead, which are listed in [1]. When considering which option should be adopted, some considerations need to be kept in mind:
· Necessity:  benefits depend on different traffic scenario;
· Complexity: the complexity of designing and implementing compressing profiles should be acceptable;
· Time frame of Relay WI: i.e. simple solution is adopted in Rel-10 and complex optimization may be considered at later stage.
2.2 Comparison
2.2.1 Baseline option
With current ROHC profiles, only the Outer IP and UDP headers can be compressed. The inner IP/UDP/RTP and GTP headers will stay as they are without compression. The compressed header would be as shown in Figure 2.
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Figure 2: Outer headers compressed

This is the simplest solution, which directly uses the existing ROHC profiles without standardization efforts. Compressing effects are shown as followings:
	　
	Without compressing①
	Compressing just the outer②
	Reduction

①-②

	Ratio of overhead to voice data
	253~387%
	177~243%
	76~144%

	Ratio of overhead to data (80% TCP + 20%VoIP)
	6.3~9.6%
	4.4~6.1%
	1.9~3.5%


Note: With assumption that TCP packet size is 1500bytes.
 Proposal1: Compressing just the outer is considered as the baseline solution in Rel-10.

2.2.2 Optimization
The outer header (the IP and UDP headers) would be compressed using the ROHC IP/UDP profile.  The inner headers would be compressed independently using the relevant ROHC profile (IP/UDP/RTP or IP/TCP). And the GTP header will be left without compression. 
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Figure 3: Overhead with of two levels of compression
The merits of this option are:

· Do not require any further standardization in the IETF;
· Compressing effects are great and complexity is not high.
· Can be performed in the DeNB for DL and the relay node for UL;
	Compressing effects are shown as followings:

　
	Without compressing①
	Compressing the outer and inner headers separately②
	Reduction

①-②

	Ratio of overhead to voice data
	253~387%
	60%
	193~327%

	Ratio of overhead to data (80% TCP + 20%VoIP)
	6.3~9.6%
	1.5%
	4.8~8.1%


Note: With assumption that TCP packet size is 1500bytes.

Proposal2: If optimization of header compression will be considered in Rel-10 by RAN2, compressing the outer and inner headers separately (excluding GTP) is preferable.
2.2.3 Other Options
Compressing the entire header chain may ensure the most optimal benefits from header compression; however, it requires specifying a new header compression profile which may imply significant efforts in either IETF or 3GPP. From present point of view the difficulty and the complexity of this option is very high and it is hardly carried out in this stage. 
Compressing the outer and inner headers separately, including GTP requires the definition of a new ROHC profile for IP/UDP/GTP with assumption that the GTP header can be compressed to zero bytes. It also requires effort from the IETF or 3GPP. And it is unclear whether or not the GTP header can be treated as a static field, e.g. message type for end marker might have special impact on compressing procedure. Compressing GTP header might involve RAN3’s content.
Stripping the outer headers, excluding GTP needs extra procedures such as dedicated signalling procedure specified in the specifications to transmit the information of the outer headers. Although the information carried in the outer IP header could be recreated by the RN without the need of dedicated signalling for downlink, this function would not be realized in PDCP layer and function partition between layers would be disordered. For UL direction, new signalling procedures are obligatory. Standardization efforts are correspondingly unavoided.
3GPP Compression replaces the outer headers (i.e. IP/UDP and GTP) with a 2-byte context information. The context information would carry all of information needed to recreate the out headers. New signalling mechanism would need to be designed. Cooperation between signalling procedures and compressing layer needs to be considered carefully. The procedures would be complex and standardization efforts would be large. 
From a 3GPP perspective, the above options in section 3.3 would require RAN2 to design a new ROHC profile or to add a signalling procedure associated with compressing procedure. RAN2 does not expert at the field of header compression. Hence these options would be difficult to be realized in this stage.
Proposal3: The other options are too complex to be considered in Rel-10.

3 Conclusion
In this document we investigated header compression over Un and indicated the following proposals:

Proposal1: Compressing just the outer is considered as the baseline solution.

Proposal2: If optimization of header compression will be considered in Rel-10 by RAN2, compressing the outer and inner headers separately (excluding GTP) is preferable.

Proposal3: The other options are too complex to be considered in Rel-10.
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