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1 Introduction
In RAN1/2 ad hoc meeting on HSDPA (5-6 April 2001), several contributions were presented discussing signalling methods for support of High Speed Downlink Packet Access in TDD mode [1-3]. Uplink and downlink signalling channels terminating in Node B and signalling requirements for efficient support of the High Speed Downlink Shared Channel were investigated.

This document intends to discuss how to model this signalling concept for TDD. Section 2 provides considerations on the modeling of the signalling channels on transport channel and physical channel level.

Section 3 contains a proposal for a physical layer model. Section 4 compares FDD and TDD physical layer models.

2 Possible Methods of Modeling Signalling Channels in TDD HSDPA
In [1-3], the signalling concept for TDD HSDPA based on downlink and uplink signalling channels terminating in Node B has been presented. 

In downlink, the HSDPA signalling channel contains basic information for support of HS-DSCH and also information on TDD uplink resources for PUSCH or on sending measurement reports on the HSDPA uplink signalling channel. This information is based on the outcome of the scheduling process in Node B, using the measurement results that have been made available by the UEs. 

All UEs that are active HSDPA users have to listen to this downlink HSDPA signalling channel in order to obtain information if they are scheduled on the following HS-DSCH and which resources they have to use. Due to the similarities of the information on HSDPA downlink signalling with information on FACH in release 99, it is considered to model the downlink signalling information for HSDPA on transport channel level as a HS-FACH that is starting in Node B. 

On physical channel level, it is conceivable to use an own S-CCPCH for transport of this HS-FACH. Alternatively, new physical channels as presented in [1-3] could be introduced, a High Speed Physical Downlink Control Channel (HS-PDCCH) and a High Speed Physical Uplink Control Channel (HS-PUCCH). This is for further study.

3 Physical Layer Model for TDD HSDPA

3.1 DL HSDPA Physical layer model
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Figure 1: 
Model of the UE's physical layer - Downlink of HS-DSCH with associated signalling on HS-FACH 

Figure 1 shows the physical layer model if downlink signalling information for support of HS-DSCH is modeled by a HS-FACH transport channel that is carried on an own physical channel (either a S-CCPCH or a newly defined physical channel), different from the S-CCPCH carrying FACH and PCH. 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 is not carrying any logical channels. HS-FACH is not multiplexed with other transport channels. 

It is ffs whether a separate S-CCPCH is used to carry HS-FACH or whether it is required to introduce HS-PDCCH (High Speed Physical Downlink Control Channel) as new physical channel.

No TFCI is needed on the physical channel carrying HS-FACH.

The TFCI information for a UEs HS-DSCH is carried within the HS-DSCH itself. 

3.2 UL HSDPA Physical layer model
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Figure 2: Model of the UE's physical layer - Uplink of HS-DSCH

The HS-DSCH information that is needed in the uplink is higher layer information from the H-ARQ in MAC-hs and possible measurements for AMC selection. This information is carried on the HICH (HSDPA info channel).

It is ffs whether a new physical channel HS-PUCCH (High Speed Physical Uplink Control Channel) needs to be introduced to carry HICH.

5 Comparison of FDD and TDD Physical Layer Models
The current working assumption for the FDD physical layer model is based on a two step approach, with a HS-DSCH indicator (HI) on associated DPCH which indicates that the UE should read the shared control channel with the TFCIHSDPA and the HS-DSCH itself. 

TDD HSDPA downlink signalling is not based on an associated DPCH and does not make use of a HI. Instead, HS-FACH can be considered as a shared control channel that contains both the information needed for indication of specific UEs and of HS-DSCH resource allocation information. TFCI information in carried in TFCIHSDPA of HS-DSCH. Therefore, signalling requirements are similar, but the distribution of this information on the signalling elements (HI / TFCIHSDPA in FDD and HS-FACH / TFCIHSDPA in TDD) is different. 

TDD and FDD uplink physical channel models are both based on the newly defined HICH transport channel. The characteristics of the physical channel where the HICH is mapped onto are ffs.

5 Proposal

In this document a method of modeling TDD HSDPA characteristics has been discussed. It is proposed to capture the proposed physical layer models for uplink and downlink (sections 3.1 and 3.2) in the technical report 25.855 on HSDPA.
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