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1.
Introduction

In the TR from the study item on enhanced uplink [1], an example protocol model is provided as shown below. In this paper we discuss the protocol architecture and propose a protocol model to be adopted for E-DCH.
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Figure 1 Example protocol model for E-DCH from RAN1 study item

2.
New functionality in E-DCH

Some new functionality is foreseen to be needed for E-DCH that affect the protocol architecture. In the following the new functionality is briefly summarized and the preferred location (node) is listed.

Transport Channel Handling and multiplexing

The MAC multiplexing/demultiplexing is proposed to be performed as described in [2], which requires functionality in UE and Node B. It is proposed to add this functionality in a new MAC-e entity.

Scheduling

Some form of Node B controlled scheduling is forseen to be added for E-DCH. The scheduling is controlled by MAC and requires functionality in UE and Node B.

HARQ functionality

The HARQ functionality provides retransmissions between UE and Node B with possibility for soft combining in the Node B. New functionality is needed in both UE and Node B. It is proposed to model the HARQ functionality in the same way as for HS-DSCH, i.e. HARQ is a part of MAC even if the actual soft combining is done on L1.

Reordering entity

Reordering is needed to provide in-sequence delivery to RLC. In order to support soft handover, reordering should be placed in the RNC. The reordering entity is also proposed to handle combining of data from different Node Bs in case of soft handover and thus replaces the physical layer macro diversity selection combining in Rel-5.

Depending on if the reordering is done based on special MAC sequence numbers or on RLC sequence numbers, the reordering may be part of MAC or RLC. It is here proposed to model the reordering as part of MAC. Note that it would be beneficial to place the reordering in the RNC even if soft handover is not supported, since it would allow an integrated implementation between RLC and the reordering entity, with e.g. a shared buffer memory.

TFC Selection

Even if the TFC selection procedure may need to be modified for E-DCH it is proposed to regard this as a modification of the TFC selection in MAC-d. One reason for this is that the E-DCH TFC selection will require a tight interaction with the Rel-5 TFC selection and it would be inconvenient to model these functions in separate MAC entities. 

3.
Protocol architecture

The following new MAC entities are proposed:

UE

A new MAC entity (MAC-e) is added in the UE located below MAC-d. MAC-e in the UE handles HARQ retransmissions, scheduling and MAC-e multiplexing. TFC selection is proposed to be part of MAC-d.

Node B

A new MAC entity (MAC-e) is added in Node B which handles HARQ retransmissions, scheduling and MAC-e demultiplexing.

S-RNC

A new MAC entity (MAC-e) is added to provide in-sequence delivery (reordering) in the S-RNC.

The resulting protocol architecture is similar to the one already proposed in [1]:
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Figure 2 Proposed protocol architecture for E-DCH

4.
Conclusion

A protocol architecture for E-DCH has been presented. It is proposed to adopt the proposed architecture for E-DCH and include the text from Section 3 in the stage 2 TS. 
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