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1 Introduction

Depending on the assumptions for the HSDPA transport channel and signalling concept, different requirements and restrictions arise regarding the indication of resources and transport formats used on HS-DSCH. This document tries to clarify the assumptions that exist so far. Furthermore, it is intended to initiate a discussion about radio bearer mapping aspects and on the transport channel concept for the HS-DSCH.

2 Assumption for HS-DSCH Transport Channel Concept

For HSDPA a new entity, the MAC-hs, has been introduced which controls and terminates the HS-DSCH transport channel. In [1] the current working assumption for the HSDPA transport channel concept is given:

“A HS-DSCH transport channel is processed and decoded from one CCTrCH. The CCTrCH can be mapped to one or several physical channels. There is only one CCTrCH of HS-DSCH type per UE. If there are several HS-DSCH transport channels in a HS-DSCH CCTrCH, the transport format combinations are configured in such a way that for any transport format combination, there is a maximum of one transport channel having a transport format with one or more transport blocks. The possibility to have multiple HS-DSCH per CCTrCH is FFS.”

For the transport channels different transport formats need to be defined in order to support variable data rates. In case when several HS-DSCH transport channels are configured for one CCTrCH there are restrictions on the allowed transport format combinations. I.e. the current assumption is that only one transport channel is active in one TTI.  
A reduced  number of TFCs to be supported on the HS-DSCH might have different requirements on the signalling of transport format parameters compared to the Release 99 DSCH. Therefore, these requirements should be taken into account when defining the downlink signalling method in order to save signalling for the configuration of HS-DSCH. Currently, there have not been any proposals how to signal transport format combinations on HS-DSCH to UE.

These issues need to be studied in detail.

3 Signalling of Transport Format Parameters

In [1] several signalling methods are proposed in order to provide the UE with the necessary information to receive and to decode the HS-PDSCH. When referring to a TFCI so far, only the identification of used resources on HS-DSCH have been taken into account. Mainly the following resource parameters have been identified to define the HS-DSCH transmission:

· Starting point in the code tree

· Number of channelisation codes

· Modulation and coding scheme

However, defining the transport format parameters transport block size and transport block set size is still an open issue. In [1] is stated, that it is ffs whether the transport block size belongs to the dynamic or semi-static part of the TTI. The transport block set size is assumed as a dynamic parameter, at least for the first transmission of a data block.

In case there is no explicit transport format indication for HS-DSCH in case of several transport channels in one CCTrCH, some restrictions are implied. 

For example, it would be possible to allow only one single semi-static transport block size and realize variable data rate by varying the number of transport blocks. The number of transport blocks could have a one to one relation to the number of channelisation codes with a specific modulation and coding scheme. 
In principle a similar mechanism like R99 DSCH including the additional parameter MCS could be considered. Thus the full flexibility with dynamic transport block size could also be realized. However, the complete flexibility will increase the complexity of the HARQ protocol.


For creating an efficient signalling concept the relationship between the different parameters has to be studied. It needs to be clarified which additional parameters are needed for the downlink signalling to exactly define the allocated resources and the transport format on the HS-DSCH. 
This also might include an indicator similar to the TFCI signalling concept in Release 99. 
4 RB mapping

In R99 there is an option to map one radio bearer on DCH and DSCH simultaneously. This allows a mode of operation in which the DSCH is only activated for a particular radio bearer in case the DCH is not capable of coping with the amount of data that is to be transmitted. Thus the DSCH is used as a kind of overflow channel while a significant amount of data is handled with the help of the DCH. In case no peaks of the amount of data in the RLC buffers occurs the DSCH is not activated at all for this radio bearer. This mode of operation includes the possibility for out-of sequence PDUs because the scheduling of data for the DSCH is performed independently of the scheduling of the DCH and thus DCH data may be transmitted earlier than DSCH data with lower sequence numbers. In case of DCH and DSCH these out-of sequence PDUs are not considered to be a crucial problem because usually acknowledged mode RLC is configured and the acknowledged mode RLC is capable of handling this situation. Although the simultaneous mapping of a radio bearer on DCH and DSCH has not been proposed yet it appears to be straight forward to consider this option because of the R99 DSCH.

In case of HSDPA the usage of unacknowledged mode RLC may be a valid option for a number of services because retransmissions could be handled exclusively with the help of the HARQ protocol. For this reason solutions were presented in previous meetings to assure in-sequence delivery. Solutions that are based on the HARQ protocol are obviously not capable of providing a means for in-sequence delivery in case of simultaneous mapping of a radio bearer on DCH and HS-DSCH.

Therefore there is a need to explicitely exclude this possibility before deciding upon a means to provide for in-sequence delivery. It is proposed to discuss the option of simultaneous mapping of a radio bearer on DCH and HS-DSCH and exclude this possibility in case no need is seen. 

5 Conclusion

The restrictions on HS-DSCH transmissions regarding allowable transport format combination needs to be considered in order to define an efficient method to signal the used resources and transport formats. Depending on the flexibility needed on HS-DSCH and how transport format signalling is performed it needs to be investigated which signalling information needs to be transmitted in order to describe sufficiently the transport formats on HS-DSCH or whether MCS and Channelisation Code information is sufficient. 

This document intends to raise a discussion on these issues. It is proposed not to exclude the possibility of an explicit TFC signalling for HS-DSCH at this point in time in order to enable dynamic transport block size and transport block set size parameters. This signalling of HS-DSCH TFCs could be based on a simplified release 99 TFCI concept for DSCH. 
Regarding the mapping of radio bearers it needs to be decided whether simultaneous mapping of radio bearers on DCH and HS-DSCH should be allowed. Due to the problems regarding in-sequence delivery the potential benefits need to be analysed in detail.
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