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1. Introduction

Discussion on relay architecture has been conducted over the previous meetings. Now four architectures are on the table and one of them would be chosen. In architecture 1/2/3, GTP-U packet is transmitted over Uu, which may cause huge overhead. Since overhead is not a trivial issue especially in wireless link like Un where only part of resource is utilized, the potential overhead needs to be analyzed in more detail. The paper focus on the most overhead critical service i.e. VoIP. 
2. Discussion 
If GTP-U packet is transmitted over Un, total overhead added to an AMR voice frame is 96 ~ 116 byte. 
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Fig.1 GTP-U packet to be transmitted over Un
The outer IP/UDP header can be compressed with the conventional ROHC, which reduce the total overhead to 69 ~ 71 byte.
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Fig.2 GTP-U packet to be transmitted over Un with the compressed outer header
Assuming that header is compressed as much as possible over Un (e.g. outer header is compressed as in figure 2), the expected overhead per codec rate is shown in the table 1. 
<Table 1>
	Codec rate
	Payload size
	overhead size
	overhead ratio [=overhead/(overhead +payload)]

	4.75 kbps
	14 byte
	69 byte
	83.13%

	5.15 kbps
	15 byte
	69 byte
	82.14%

	5.9 kbps
	16 byte
	69 byte
	81.18%

	6.7 kbps
	18 byte
	69 byte
	79.31%

	7.4 kbps
	20 byte
	69 byte
	77.53%

	7.95 kbps
	22 byte
	69 byte
	75.82%

	10.2 kbps
	27 byte
	69 byte
	71.88%

	12.2 kbps
	32 byte
	69 byte
	68.32%

	SID
	7 byte
	69 byte
	90.79%


It shows that more than 68% of Un resource is wasted to transmit overhead in VoIP service. The problem will be much less severe for other traffics. However, one can not assume that VoIP will not be supported in relay. 
3. Conclusion
Overhead would be one of the most important measure in architecture selection. However it is not the only criteria and an architecture where GTP-U packet is transmitted to the RN could be adopted. If that’s the case, a mean to reduce the header overhead should be introduced. The problem stems from the fact that ROHC does not compress GTP header.

Thus two way forwards can be considered

· 3GPP requests IETF to standardize new ROHC profile to compress IP/UDP/GTP-U/IP/UDP/RTP.

· 3GPP standardize a proprietary ROHC profile to compress IP/UDP/GTP-U/IP/UDP/RTP.

The first approach may take too much time and effort until the completion of the new profile. The relay could miss the time to market. The second approach would require additional human/meeting resource in 3GPP RAN2.

It is proposed to agree to the need of head compression over Un. If agreed, it is further proposed to discuss how to realize the head compression protocol capable of compressing GTP-U header (and plus adjacent IP/UDP/RTP headers).
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