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1 Introduction

This contribution proposes a radio interface protocol architecture for the HSDPA study item. The proposal tries to fit the requirements and functionality of HSDPA into the release 99 radio interface protocol architecture as far as possible.

2 Discussion

Since the HSDPA functionality should be able to operate in an environment where certain cells are not updated with HSDPA functionality there is a need to as far as possible keep the release 99 functional split between layers. Furthermore, since the HSDPA functionality is intended for transport of dedicated logical channels, it is logical to keep the layers above MAC intact from release 99. Hence, the PDCP and RLC layers are proposed to be kept as is when using HSDPA functionality. This means that RLC can operate in either AM or UM mode (not TM due to ciphering) and PDCP can be configured to do header compression or not. Furthermore, transport channel type switching is feasible if the MAC layer has similar functional split in UTRAN as for release 99, i.e. keeping MAC-d in S-RNC.

The new functionality of hybrid ARQ and HSDPA scheduling are proposed to be included in MAC. In UTRAN it is proposed to include them in a new entity called MAC HS-DSCH
 terminated in Node B. Furthermore, the physical layer will have to be updated with signalling support for hybrid ARQ and HS-DSCH scheduling. Figure 1 shows the proposed radio interface protocol architecture with termination points. Note, the HS-DSCH FP (frame protocol) will handle the data transport from SRNC to the Node B. 
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Figure 1: Radio Interface Protocol Architecture of HSDPA

2.1 MAC model

A more detailed model of the MAC layer for HS-DSCH can be based on the MAC models for MAC-d and MAC-c/sh in release 99. Figure 2 shows a proposal of a MAC model for the UE side whereas Figure 3 shows a proposal for a MAC model for UTRAN side. The models show that both DCCH and DTCH can be transported using HSDPA technology. Furthermore, the MAC HS-DSCH entity in Node B, will have several HARQ entities whereas only one scheduling priority entity, similar as to MAC-c/sh. The main difference between MAC HS-DSCH and MAC-c/sh is that there is a retransmission functionality in MAC HS-DSCH.
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Figure 2: MAC model of HS-DSCH – UE side
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Figure 3: MAC model of HS DSCH – UTRAN side

2.2 Physical Layer Model

A physical layer model of HS-DSCH is depicted in Figure 4 and Figure 5. Note, some of the details of this model are subject to discussions in TSG RAN WG1. In this document the model is shown for the purpose of completeness and understanding rather than being completely correct. 

Figure 4 a) shows the DL network side with a HARQ coding, multiplexing and modulation entity. This entity is used to encode, multiplex and modulate the data according to the decisions taken by MAC HS-DSCH scheduling and priority entity. Furthermore, there is a HARQ info and scheduling info signalling entity in the physical layer which handles the signalling of the decisions taken by MAC HS-DSCH in a similar manner as TFCI for the DCH case.

Figure 4 b) shows the corresponding receiver part in the UE. There is a HARQ info and scheduling info signalling entity that receives the necessary information for the HARQ decoding, de-multiplexing and demodulation entity. 

Figure 5 b) shows the feedback configuration of the UE in support of the HS-DSCH. There is a feedback entity that is controlled by the MAC HS-DSCH. The feedback consists of HARQ info and scheduling information feedback. The scheduling information feedback is used by the MAC HS-DSCH scheduling entity, whereas the HARQ info is use by the MAC HS-DSCH HARQ entity. The DCH is used to transfer UL traffic not necessary related to HS-DSCH.

Figure 5 a) shows the receiving side of the network for the feedback information.   
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Figure 4 DL HS DSCH physical layer model, a) network side – b) UE side
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Figure 5 UL HS DSCH Physical Layer model, a) network side - b) UE side 

3 Proposal

It is proposed that the radio interface protocols architecture of HSDPA should be according to Figure 1. Furthermore, it is proposed that Figure 2 and Figure 3 are used as the MAC model of HS DSCH and that Figure 4 and Figure 5 are used as a physical layer model.  Hence, it is proposed that chapter 2 is include in chapter 5.1 of 25.950. 

� The transport channel that the HSDPA functionality will use is called HS-DSCH = High Speed Downlink Shared Channel in TSG RAN WG1. Hence, the MAC entity controlling the transport channel is called MAC HS-DSCH. 
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