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1 Introduction

In the IP UTRAN technical report [1], it has been proposed to use GTP-U in the user plane of the IuCS interface. This contribution provides motivation for using GTP-U on the IuCS interface and provides arguments against using RTP. 

2 Description

2.1 Motivation for GTP-U

For many applications, data must be delivered in the same order that it was sent. In IP networks it is possible that packets will be reordered or lost in the network. Therefore, sequencing information is required to allow data to be delivered to the application in the correct order and to detect lost data. The support mode of the Iu framing protocol (IuFP) can provide a frame number, which is used to detect lost frames. It is not used to reorder out of order frames, which may be required by some applications.

The transparent mode of the Iu framing protocol has no functionality so it does not provide sequence information. For applications that require in-sequence delivery but use the IuFP in transparent mode, the transport layer must provide it. One such application is transparent circuit switched data [2]. 

GTP-U should be used for the transport protocol over UDP for the following reasons:

1. GTP-U provides the required sequence information.

2. GTP-U is already used on the IuPS interface. Since it meets the requirements for the IuCS there is no reason to introduce a new protocol in the RNC for the IuCS.

3. GTP-U is a simple protocol.

2.2 RTP alternative

2.2.1 General

There have been contributions to RAN3 that propose the use of RTP for the IuCS interface. The main motivations for using RTP provided in those contributions are:

1. It is used in the 3GPP circuit-switched core network for the Nb interface.

2. RTP has capability that is needed for real-time services over the IuCS interface.

3. RTP is an IETF protocol.

4. Bandwidth utilization

The following sections address these points for RTP.

2.2.2 Commonality with Nb interface

There is little advantage to having the same transport protocol on the IuCS and Nb interfaces. The transport protocols are completely terminated in the media gateway on each interface. There are separate transport sessions established for the Iu interface and the Nb interface. Even if RTP were used on both the Iu and the Nb, the RTP sessions and stacks would be completely terminated on the Iu endpoint and the Nb endpoint in the MGW.

There is no timing information from the transport layer that is transferred between the Iu and Nb interfaces. Relevant timing information for an application is contained in the Iu/Nb framing protocols. There is a “through connect” mode defined for the MGW but this is only at the framing protocol level, not at the transport layer level. RTP is terminated but the framing protocol is not.

2.2.3 Special RTP capability 

The IP transport requirements for real-time traffic on the IuCS interface is the same as for the real-time traffic over the Iub and Iur interfaces. The Iub interface has the strictest quality of service requirements since it can be a low speed link. RTP has not been proposed for these interfaces and is not being considered.

According to RFC 1889, RTP is mostly designed to satisfy the needs of multi-participant multimedia conferences using IP multicasting. The IuCS interface does not require multi-participant capability from the transport layer. Only unicast transport is required. Therefore, much of the capability defined around RTP is not required. 

It has been proposed that the quality reporting functionality of RTP (using RTCP) is important for the IuCS. However, as discussed for the Iub and Iur interfaces during the IP UTRAN study, quality of service and resource management should be handled at the IP layer and below. The use of quality feedback at the application layer should not be required. Quality reporting is also not needed for rate control. This is handled by the Iu framing protocol.

In the RTP RFC, quality of service monitoring is only required for multicast applications.

2.2.4 RTP is an IETF protocol

It is worthwhile to consider IETF protocols when specifying the IP UTRAN. However, the protocol for the IuCS interface is end to end so it will be terminated in UMTS nodes. It is terminated at the same point that the Iu framing protocol is terminated. Since this protocol will not be terminated in the transport network, it is not important that it be an IETF protocol. Since a protocol is already available in the RNC that meets the requirements there is no reason to add a new protocol even if it is an IETF protocol.

2.2.5 Bandwidth utilization

The Iu interface is a high-speed interface so bandwidth utilization is not a high priority as it is for the Iub interface. RTP and GTP-U have the same header size (12 octets) when the sequence number is used with GTP-U. When the sequence number is not used with GTP-U, the header size is 8 octets. Without header compression, both the RTP and GTP-U header sizes are less significant in comparison with the IP/UDP headers.

Header compression can be used with both RTP and GTP-U packets. Since the Iu is a high-speed interface, it is not practical for each router to perform header compression on a link by link basis. Alternatively, header compressed packets can be tunneled in PPP frames in an L2TP tunnel. Since the compressed packets are tunneled, they are not decompressed/compressed at each hop. 

If it is determined that bandwidth utilization is an important concern for the Iu interface, then RTP has some bandwidth utilization advantage when tunneling compressed packets in PPP frames. RTP compression is performed in conjunction with IP/UDP compression so the resulting header is small. With GTP-U, the IP/UDP headers can be compressed but not the GTP-U header. It should be decided if GTP-U with compressed IP/UDP headers is sufficiently efficient for the Iu interface.

It has been proposed to define a smaller GTP-U header that is optimized for real-time applications. Since this optimized GTP-U header has not been specified yet it is not known how large it would be. However, RTP will have some amount of bandwidth utilization advantage even with an optimized GTP-U header.

2.3 Conclusion

From a technical standpoint, a new protocol in the RNC for the IuCS can only be justified if optimization of bandwidth utilization is seen as an important consideration for the IuCS. Since the IuCS interface is a high-speed interface, bandwidth optimization is not highly important, particularly if it requires the addition of a complex protocol like RTP.

3 Proposals

1. Add section 2.1 to the technical report [1] in section 6.2.7, “GTP-U for Iu interface”.

2. Add section 2.2 to the technical report [1] in section 6.2.8, “RTP for Iu interface”.

3. The following statements should be added to section 7.14 of the technical report [1], “Iu-cs/Iu-ps user plane protocol stacks”:
“GTP-U shall be used for the Iu-CS and Iu-PS user plane over IP transport”. 
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