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1 Introduction

This document addresses a number of issues that were discovered during the work on a draft for the inclusion of HSDPA in 25.302.

2
Transport block/Transport block set/Data block

2.1
Modelling

In R99 MAC gives a Transport block set to the physical layer. This Transport block set is comprised of a number of transport blocks. In the physical layer a CRC is appended to every transport block. The physical layer may concatenate the transport blocks + CRCs for joint channel coding in order to exploit coding gains.

In case of HSDPA the data to be transmitted in one TTI are given to the physical layer in one single data block according to current RAN2 assumption. This is motivated by the fact that only data for one process and with one TSN are transmitted in one TTI. Furthermore it is RAN1 and RAN2 understanding that only one CRC is used in one TTI.

Figure 1 shows a corresponding data flow. The parts that require specification for HSDPA grey-shaded. MAC-hs receives a number of MAC-hs SDUs over the network interface. Those MAC-hs SDUs that are to be transmitted in one TTI are concatenated. Then a MAC-hs header is included. The MAC-hs header contains for example the Priority Class Indicator, transmission sequence number and Padding block indicator. The resulting data block is given to the physical layer for transmission in one TTI. In the physical layer a CRC is added and possibly segmentation of this data block is performed before channel coding.

For the block of data that is given to the physical layer RAN2 sometimes used the term Data block. However, no clear definition exists up to now. 25.858 suggests that as in R99 a Transport Block Set is received by the physical layer.

In principle it is possible to still use the term Transport Block and Transport Block Set for HSDPA with the restriction that one Transport Block Set consists of only one Transport Block. Concatenation of Transport Blocks is therefore not necessary in the physical layer.

This reduces the differences with the R99 and reuses terms we are used to.

As already outlined the current discussion is based on the assumption that a number of Transport Blocks is received by the physical layer. The assumption is that only one Transport Block size exists for one Transport Channel while the number of Transport Blocks may vary. Due to reasons outlined above it is more obvious to rather define the number of Transport Blocks to be static and the Transport Block size to be dynamic. It should be noted that this rather is a question of modelling than a technical change. The Transport Block size would only depend on the number of MAC-hs SDUs being included in one TTI and the MAC-hs header size. This is exactly the same with the current model. However, the model presented here appears to be cleaner. It should also be noted that we do not expect that any of the work done in the past is made obsolete by the proposed model. Only some alignments are necessary. I.e. the TFRI would rather include Transport Block size than number of transport blocks. 

So this leads to the following assumptions:

· we reuse the terms Transport Block and Transport Block Set for HSDPA

-
one Transport Block Set consists of one Transport Block

-
Transport Block Size is dynamic
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Figure 1: Data flow for non-transparent RLC and MAC in HSDPA

2.2 Number of transport channels of type HS-DSCH

This section assumes that the model in section 2.1 is accepted. 
It has been outlined that the Transport Block Size would be a dynamic parameter of the HS-DSCH transport channel. The question that arises now is whether multiple Transport Channels need to be supported.

The rationals for support of multiple transport channels in R99 seem to be not valid for HS-DSCH. In R99 there was the option of multiplexing transport channels onto one CCTrCH to be transmitted simultaneously. We have decided already that at most one HS-DSCH would be transmitted in one TTI. Thus this reason is not relevant for HS-DSCH.

Therefore one single transport channel would be able to support all transport formats that are needed. It should be noted that with this model the HS-DSCH does not have any semi-static transport format parameters. Thus in order to maintain a particular quality of the data flows the scheduler in MAC-hs would simply have to select the suitable transport formats. 

It is therefore suggested that only one HS-DSCH is supported.

2.3 Supported Transport Block Sizes for HS-DSCH

In R99 in one TTI only one transport block size is supported in one TTI for one transport channel. Therefore it would be consequent and consistent with current working assumptions that only MAC-d PDUs of one size can be transmitted in one TTI. Thus the size of one transport block can be calculated by:








TB size = MAC-d PDU size * N + MAC-hs header size

N denotes the number of MAC-d PDUs that are concatenated to form one transport block. MAC-hs header size denotes the size of the static MAC-hs header. Due to the padding this does not increase the number of transport formats that need to be supported.

In case logical channel multiplexing is applied the single HS-DSCH needs to cope with several MAC-d PDU sizes. So  the possible transport block sizes depend on the pair {MAC-d PDUx, Nx}. It is sensible to use these pairs also in the related RRC signalling of the Transport Block Sizes that are configured.

3 Naming of channels

Several new physical channels are newly defined for HSDPA support. Names have not been decided upon. For this document the following terms are used. Others names may be possible.

· DPCCH-HS: this term denotes the uplink channel that carries HARQ status and possibly feedback information. The term is used for FDD

· SICH-HS: this term denotes the uplink channel that carries HARQ status and possibly feedback information. The term is used for TDD. The terms are different between FDD and TDD because DPCCH is not a valid term for the TDD channel.

· SCCH-HS: this term denotes the shared control channel.

The terminology SCCH-HS rather than HS-SCCH is proposed because the shared control channel does not support high speeds but rather supports the high speed channel. In order to have unambigous terminology it is needed to decide on names.

4 Physical channel models

4.1 
Uplink model

The physical channel model for the uplink in figure 2 has been captured in 25.308. This model seems to be outdated.
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Figure 3: Old model

It is suggested to replace the model by the model shown in figure 4. Figure 4 does not include the HICH any more. All information that are transmitted on the DPCCH-HS are realized with the help of physical channel fields.
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Figure 4: New model

4.2 Downlink model

The physical channel model for the uplink in figure 5 has been captured in 25.308. This model seems to be outdated.
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Figure 5: Old model

It is suggested to replace the model by the model shown in figure 6. This model accounts for multiple SCCH-HSs and rather includes the TFRI than the TFCI on the shared control channel. Furthermore it includes information about the HARQ. It should be noted that ongoing discussions may require changes to this model.
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Figure 6: New model

5 Conclusion

In this contribution we have presented a slightly new model regarding the interface to the physical layer.

The proposals regarding this issue are as follows:

-
one Transport Block Set consists of one Transport Block

-
Transport Block Size is dynamic

· only one Transport Channel of type HS-DSCH is supported in one UE

We propose to agree on names for the new physical channels. The proposal is to use SCCH-HS, SICH-HS (TDD only) and DPCCH-HS (FDD only).

Furthermore we propose to agree on the replacement of the physical channel models as suggested in section 4.
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