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1. Introduction
In the Tdoc [1] it is stated that the work on defining the requirements and protocol selections for the IP based transport should be started. This statement is fully supported by Alcatel and therefore, in this contribution a protocol stack for the user plane is proposed which takes the following general requirements into account together with the requirements given in [3].

· Bandwidth efficiency:

Efficient bandwidth usage in the transport network and especially on the last mile to the Node B is directly linked to transport costs. Means shall be provided in the protocol stack which reduce the packet header overhead.

· Timing constraints:

To fulfil the timing requirements in the UTRAN, low transport delay is required, and possibly a distinction between different service classes.

· Channel addressing:

In the ATM solution a CID is used in AAL2 to identify the transport bearer. Similar identification is also required for the IP solution. 

· Network element addressing:

Whereas there is no need to address network elements in the user plane, in a connection oriented network like ATM, this is required in connectionless networks, like IP.

· Independence to the Radio Network Layer:

Changes for the introduction of IP transport should only be made in the Transport Network Layer (TNL). The Radio Network Layer should remain unaffected by changes in the TNL.

As stated in [1], the requirement for in-sequence-delivery to the Frame Protocol has to be discussed. 

2. User plane protocol stack

At the user plane protocol stack UDP forms the application interface towards the IP layer for multiplexing/demultiplexing data within the network element. An intermediate protocol layer, situated between FP and UDP, is proposed to meet the above identified requirements. Except the Network Addressing, all requirements already exist in the R99 AAL2/ATM option. Therefore, the proposed solution in IP is very close to AAL2 solution in ATM. This layer is called CIP layer (Composite IP layer) in this document.

The following figure shows the protocol stacks for the R99 ATM-based transport in comparison with the one proposed for IP-based transport.


[image: image1.wmf]AAL Type 2

L1

ATM

User Plane

...

DCH FP

RACH FP

DSCH FP

FACH FP

PCH FP

USCH FP

L1 / L2

IP

User Plane

UDP

CIP

...

DCH FP

RACH FP

DSCH FP

FACH FP

PCH FP

USCH FP


The following features are provided by the CIP layer in order to meet the requirements mentioned in the above chapter:

· An aggregation functionality for the multiplexing of  user channels into one IP packet.

This is necessary to improve the bandwidth efficiency, i.e., payload / header ratio, especially on the low-speed last mile connection to the Node B. It has the same rationale as for AAL2. The resulting packet structure is depicted below:
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· A segmentation/reassembly mechanism to split large FP PDUs into smaller segments.

There has to be a trade-off  between efficiency (IP header / payload ratio) and transmission delay. Thus, IP packets sent over Iub must not be too small and must not be too large. Large data packets have to be segmented in order to avoid IP fragmentation and to keep transmission delays low.


[image: image3.wmf]FP PDU

FP PDU segment

FP PDU segment

FP PDU segment

CIP packet payload

CIP packet payload

CIP packet 

payl.


· Addressing

A service running on a network element is addressed by an IP address and possibly a UDP port number. A channel identifier within the CIP packet header determines the transport bearer, the FP data in the CIP packet belongs to. With this addressing scheme routing of packets takes place at IP layer.

The IP/UDP header of the packet may be compressed on the last mile to the Node B by an adequate header compression scheme (e.g. RFC2508).

3. Conclusion

The proposed scheme has several benefits:

CIP is characterised by its simplicity and small introduced overhead. The scheme is independent of the layers below IP and does not require modifying off the shelf router. It does keep the Radio Network Layer unchanged.

4. Proposal

· It is proposed to include the features given in section 2 in the section 7 “Agreements” of the Technical Report [2].

· It is proposed to refine the CIP protocol at 3GPP, maybe with the support of IETF when the protocol is considered to be generic enough.
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