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1 Introduction

In previous RAN1 and RAN2 meetings the requirements for transport format and resource indication for HSDPA have been discussed.
The exact requirements in terms of information and in terms of number of bits are to be confirmed. This contribution intends to serve as a basis for further discussions.

2 Transport Channel Characteristics 
2.1   Release 99 DSCH

In Release 99, where the DSCH is supported the information provided on TFCI(field 2) has to enable the UE to look up both the TFC used on the DSCH CCTrCH as well as the PDSCH channelisation code.

This mechanism provides a very flexible way of signaling code allocation and TFC information to the UE, since both elements can be assigned independently from each other. Specific methods of RRC signaling, i.e. code range or TFCI range method, increase the signaling efficiency of the RRC message that is used to setup the DSCH, and can be selected instead of an explicit signaling. In principle the TFCI only acts as a pointer to one row in the table. The CTFC provides information about the dynamic part of the transport format combination.

So essentially one big table is used for the configuration of the TFCI field for the DSCH in R99. Table 1 shows an example of such a table. This table is captured in 25.922.
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28
(
SF=16, Code number = 0
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Table 1: Example of a table, which the UE must build to map TFCI (field 2) to CTFC and PDSCH channelisation code

2.2.  HS-DSCH

The HS-DSCH transport channel has some properties different from the release 99 DSCH. In R99 the TFCI for the DSCH is received well before the DSCH is being decoded. Thus UEs have sufficient time to decode the TFCI, identify the used configuration and receive and decode the DSCH.

In order to exactly match the requirements for the different information fields the independent information fields need to be coded separately. Therefore an approach as in R99 to use one single pointer for the complete configuration (the TFCI) is not possible.

Different requirements have been identified for the HS-DSCH and the TFRI. 

There are more stringent timing requirements I.e. the scheduling is on a 2ms TTI basis. Different requirements exist for different information that is transmitted on the shared control channel.

a) Code allocation
Information about the codes to be received by the UE needs to be known prior to reception.
Different options exist on how to do the coding for this information.

1) Signal the start and stop code. Arbitrary granularity. This requires 8 bits in total if two separate parameters are used. It allows an arbitrary assignment of codes to UEs.

2) Restrict the flexibility of assignments. This may be achieved by for example not supporting the complete granularity of code assignments. E.g. allow only 1, 2, 3, 4, 6, 8, 12, 15 codes as supported numbers of codes. This can reduce the number of required bits. However, this will also reduce the flexibility of the scheduler.

3) Higher layer configuration: In case higher layers configure a mapping table for the codes is a flexible possibility. This allows for example to restrict the maximum number of codes to be used for one particular UE. This option supports flexible sizes of the information field that is used for code information. The drawback is the required higher layer signalling. 

b) Modulation scheme
It is potentially beneficial to inform the UE about the used modulation scheme before the complete shared  control channel is received because this could enable the UE to start the demodulation earlier.
Due to the number of currently considered modulation schemes the proposed number of 2 bits appears to be reasonable.

c) Transport block set size/transport channel
Transport block size, transport block set size and coding rate need to be known for the channel decoding and rate matching process. Thus this information is needed after the TTI block is demodulated. Rate matching and channel coding parameters do not require explicit signalling since they can be derived from the modulation scheme, number of channelisation codes, transport block size and transport block set size . 
Thus the parameters that require explicit signalling on the shared control channel are transport block set size and transport block size (or transport channel id). Both parameters are required in order to do the correct channel decoding of the received data block in case the transport block size differ between different transport channel. 

Two options are seen for the coding of this information:

1) Separate coding of transport channel id and transport block set size.
Considering a maximum data rate of 10 Mbit/s 20000 bits are transmitted in one TTI. Assuming a transport block size of 320 bits 62 transport blocks are transmitted in one TTI (transport block size 480 bits - 42 transport blocks). Thus a maximum number of bits for this purpose of 6 bits is derived. Probably it is not required to support the complete granularity. Thus a reduction to 4 or 5 bits appears to be reasonable.

Transport block set size: 4 - 6 bits

Transport channel id: e.g. 2 - 3 bits
It is assumed here that the transport channel id also corresponds to the transport block size being used.

2) Coding of both parameters in one mapping table. This has the benefit that in case only one transport channel is used for HSDPA more code points can be used for the transport block set size than in case more transport channels are configured. The maximum size of such a table depends can be decided upon.

If for example 6 bits are used for these two parameters it allows to signal:

E.g. Transport block set sizes in case only one transport channel is configured.

Or e.g. 32 Transport block set sizes for transport channel 1 and 32 transport block sizes for transport channel

Or any other combination.

In terms of bit consumption and flexibility we consider this to be the most efficient option. A size of 6 or 7 bits limits the maximum size of the mapping table to an acceptable size and provides sufficient flexibility for the configuration.

3 Conclusion

Parameters that are required for transport format and resource indication purposes have been identified. Different timing requirements lead to the fact that separate coding of parameters is needed in most cases.

The following field sizes appear to be reasonable as far as the separate fields are concerned. 

Code allocation
Modulation
Transport block set size/Transport channel Id

8 bits
2bits
6 bits

These information altogether require 16 bits on the shared control channel. Separate channel coding of the parameters is likely to be needed. 
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