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1. Introduction
A brief, not complete, description of the HSDPA physical layer model is described in 25.950 [2]. Further, the present physical layer model for a Rel'99 or Rel4 UE can be found in 25.302 [1].

This paper aims to further refine and set some of the assumptions for the HSDPA physical layer model.

The refined models can be found in section 3.

2. Discussion

2.1. Transport channel multiplicity

The first property of HS-DSCH that should be discussed is if it should be possible to map several HS-DSCH transport channels onto one CCTrCH. In order to have low complexity in the UE it is here proposed to only have one HS-DSCH per CCTrCH unless a strong requirement for introducing several HS-DSCHs per CCTrCH can be found.

For FACH and DSCH there exist in the physical layer models of Rel'99 and Rel4 a possibility of multiple transport channels of the same type to be mapped onto one CCTrCH. However, for the Secondary CCPCH onto which the FACH is mapped, several different transport channels, not only FACH but possibly also PCH, with a large variety of requirements and sizes, are transported.

The HS-DSCH is assumed to be optimised to carry high bitrate traffic channels, i.e., even if it may carry similar traffic as the S-CCPCH it will not be optimised for that. This means that the usage of several HS-DSCHs that have different sizes or coding, and still be regarded as one CCTrCH is limited.

2.2. HS-DSCH TFCI

According to RAN1 and RAN2 TRs on HSDPA [2, 3], the additional HSDPA information that need to be carried in the downlink is first the HS-DSCH TFCI, with information on how the UE shall decode the data in the HS-DSCH TTI.

There are several different possibilities to transmit the HS-DSCH TFCI. One way is to send the TFCI on an associated DPCH. However, since one particular UE most of the time does not receive the HS-DSCH and the TFCI bits then are not required, this might lead to that channelization code resources are wasted.

Alternatively, a shared control channel can be utilised to send the TFCI information. In order to prevent the UE from constantly read the common control channel then a flag on the DPCH can be introduced. This flag works in a similar manner as e.g. PICH. I.e. it only indicates to the UE that it should read the information carried on the PCH. For the HSDPA it is a HS-DSCH indicator (HI) which indicates that the UE should read the shared control channel with the TFCIHSDPA and the HS-DSCH itself.

However, if several UEs are scheduled simultaneously on the HS-DSCH (e.g. code multiplexed), more TFCI information need to be sent on the shared control channel simultaneously, and the advantage compared to dedicated associated control channels decrease. Having several shared control channels will also not be beneficial since the channelization code resource then will be unused when only one UE is addressed on the HS-DSCH. Having multiple shared control channels will also require that the UE knows which one of these to decode and this will require more bits in the HI flag and increase the overhead on the associated DPCH.

It can be seen that there is a trade-off in between how much of the control information that is sent on the DPCH and on the common control channel(s) carrying the TFCIHSDPA. However, in the proposed physical layer model in this document all those details are not shown. What is proposed is that there is a HS-DSCH indicator (HI), indicating which UE(s) should read the HS-DSCH. It is also proposed that this indicator is carried on the associated dedicated physical channel since, this will result in that the UE only decodes the HS-DSCH when so indicated on the HI. Further, the TFCIHSDPA is proposed to be carried on a common control channel.

2.3. Downlink timing

On the timing relation between different physical channels it is here proposed that the HI comes prior to the HS-DSCH itself and the TFCI information for the HS-DSCH. This will lower the complexity for the UE, not requiring continuos decoding of the HS-DSCH. Prior means that the HI at least should comes one slot in advance. However, depending on the number of slots for a HS-DSCH TTI (which is still under discussion), it is probably preferable to maintain the timing alignment with the HS-DSCH TTI and also make the HI of the same length.

The HS-DSCH and its TFCI information should be sent simultaneously. It is crucial that no unnecessary delays are introduced on the HS-DSCH channel since low delay is one of the main properties in HSDPA.

2.4. Uplink ARQ information

In the uplink, feedback information related to the hybrid ARQ need to be signalled. This is modelled in the physical layer model in a similar manner as the AICH, i.e. it is not a regular transport channel onto which a logical channel can be mapped. Instead the HICH (H-ARQ info channel) only carries L2 information from the MAC HS-DSCH entity and is mapped onto the physical layer. This information is proposed to be carried on the associated dedicated physical channel. It is FFS if the HICH should be mapped onto the DPDCH or the DPCCH.

3. Physical layer model

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 DPCH. HS-DSCH is here sent from cell 1.

The HS-DSCH transport channel is processed and decoded from one CCTrCH. The CCTrCH can be built up by one or several physical channels.

The TFCI information for the HSDPA is carried on a separate physical channel.

The associated dedicated physical channel model is the same as for a DCH without being associated to a HS-DSCH, with the difference that the HI (HS-DSCH Indicator) is also carried on the DPCH.

HI carries information related to which UE(s) should read the HS-DSCH, and is carried on the same physical channel as the TPC and TFCI from the cell carrying the HS-DSCH.

HI arrives one HS-DSCH TTI before the simultaneous arrival of TFCIHSDPA and the HS-DSCH.

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

For HS-DSCH the information carried in the uplink is mainly related to the associated DPCH.

The HS-DSCH information that is needed in the uplink is higher layer information from the H-ARQ in MAC HS-DSCH. This information is carried on the HICH (H-ARQ info channel).

Note: HICH is not a regular transport channel onto which a logical channel can be mapped.

4. Proposal

It is proposed that the physical layer model shown in 3.1 and 3.2. are taken as basic assumptions for Rel5 HSDPA.
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Note:



It is FFS if the HICH information is carried on the same physical channel as TPC and TFCI or the physical channel carrying the DCHs.












