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1 Introduction

In RAN1/2 Ad-hoc meeting on HSDPA in Sophia-Antipolis, France (5-6 April 2001) and RAN2#21 meeting in Busan, Korea (21- 25 May 2001), HS-DSCH signalling concepts for FDD and TDD modes were introduced [1]. HSDPA requirements, particularly in terms of harmonisation between FDD and TDD concepts, have been identified in [2].

Based on these requirements, this document aims to investigate the proposed concept for  the two step approach in more detail. The signalling details for this approach are described in [3]. This concept has already been presented in the RAN1 AdHoc meeting on Rel5 (26-28 June 2001) and has been agreed as basis for further work.

2 Description of the Two Step Approach

2.1 Overview of the signalling concept
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Figure 1
Figure 1 presents a signalling example for the 2 Step approach signalling principles. Resource allocation issues and HARQ schemes are not subject of this document. The green resources in Figure 1 are terminated in RNC whereas the red resources are terminated in the NodeB. 

Every HSDPA user has at least one associated dedicated physical channel (Figure 1,green). This dedicated channel carries the HS-DSCH indicator (HI). This indicator points to the shared control channel for HSDPA, which has been modelled as a HS‑FACH transport channel. The HS‑FACH contains signalling information related to the HS‑DSCH. We propose for power control reasons one HS-FACH for each UE that shares the HS-DSCH in one sub-frame. 

The UEs’ HI information can be located in the same timeslot as the shared control channels or before.

The above presented 2 Step approach uses fractional dedicated channels, however it includes also the possibility to use continuous dedicated channels if the repetition period is set to 1.

The interpretation of  HI and the usage of the separate HICH for ACK/NACK information for fractional operation is shown in Figure 2. 

[image: image2.wmf]Sub-Fr. 1

HS-FACH

HS-DSCH

HICH

UE

ID

,

TFCI

HSDPA

,HARQ

sig

Data

ACK/NACK

DCH

Sub-Fr. 2

Sub-Fr. 3

Sub-Fr. 4

Sub-Fr. 5

Sub-Fr. 6

Sub-Fr. 7

Sub-Fr. 8

Sub-Fr. 9

Sub-Fr. 10

DL

UL

DL

UL

HI

UE1

UE2

Repetition Period

HS-FACH

HS-DSCH

HICH

UE

ID

,

TFCI

HSDPA

,HARQ

sig

Data

ACK/NACK

HI


Figure 2
The HI says, that the UE has to read the HS-FACH for the whole repetition period. This is necessary to support full scheduling flexibility and maximum data rate. In Figure 2, the HI in Sub-Frame1 indicates, that UE1 has to read the HS-FACH in Sub-Frames 1-3.

In Sub-Frame 6, UE1 and UE2 are indicated to read the HS-FACH in parallel. In that case, the UEid on HS-FACH indicates for which UE the information on HS‑FACH is assigned. The possibility of a UE-specific CRC on the HS-FACH to increase the signalling channel efficiency and maybe eliminate the need for the UE ID on HS-FACH needs to be studied [8].

The separate HICH shared resource in uplink enables small buffers and complete HARQ signalling support. Every HS-DSCH transmission is associated with an HICH resource for ACK/NACK signalling. The relation between HS-FACH and  HICH can be pre-defined and need not be signalled dynamically on HS-FACH.

2.2 Physical Layer Model

The physical layer model for the 2 step approach has already been captured in [1]. 

For clarification, the downlink physical layer model for the 2 step approach is shown in Figure 3.
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Figure 3 
Model of the UE's physical layer (TDD) 
The HS-DSCH indicator (HI) on the associated dedicated physical channel provides information to the UE about the need to read the HS-FACH and HS-DSCH. The downlink signalling information for support of HS-DSCH is carried by a HS-FACH transport channel mapped to a physical channel. HS-FACH is different from release 99 FACH due to the fact that its starting point is in Node B and not in CRNC. HS-FACH does not support any logical channels. HS-FACH is not multiplexed with other transport channels. 

It is for further study which physical channel HS-FACH is mapped onto. Whether TFCI is needed on the physical channel carrying HS-FACH or not is FFS.

The uplink physical layer model is described in [1].

3 Discussion

This section identifies benefits of the 2 step signalling approach.
Harmonisation with FDD:

All previously discussed FDD HSDPA concepts assume some sort of associated dedicated channel [4, 5, 6, 7]. The majority of these documents also proposes an HI on this DCH. We fully support this approach also for TDD. The HI provides the possibility for significant power savings and reduced hardware complexity in the UE, if the UE knows prior to the HS-DSCH/HS-FACH transmission whether it has to read the HS-DSCH/HS-FACH or not.

Handover:

The associated dedicated channel allows reporting of measurements for handover purposes. 

Signalling Resource Usage:

The 2 Step Approach has a more efficient signalling resource usage compared to the 1 Step Approach. Signalling of HS-DSCH related information will be done on HS-FACH and need not to be considered on DPCH resources. This is in contrast to the 1 Step Approach where the signalling information will be transmitted on the associated DPCH, which implies more restrictions to the resource usage. 

L1 Control Signalling:

The associated dedicated channel supports power control and synchronisation shift control.

4 Conclusion

The 2 step approach for TDD HSDPA has been illustrated and benefits have been identified. Thus, we propose to capture the 2 Step approach as the working assumption for TDD in the TR 25.855. It is proposed to update the physical layer model in [1] according to section 2.2. From harmonisation point of view, it is highly beneficial to consider the 2 step approach for FDD and TDD mode.  
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