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Introduction

In this contribution we study the requirements on a new TFCI encoding scheme for variable hard split mode. Backward compatibility to the TFCI coding of R99/Rel-4 is a main requirement when extending the TFCI encoding scheme to variable split mode. Both the current TFCI coding and mapping of TFCI bits to the DPCCH have to be considered for the new TFCI coding scheme proposed in [1].

1 TFCI coding and mapping in R99 and Release 4

1.1 Normal mode

The TFCI fields of non-compressed frames typically contain only 2 bits, giving a total of 30 bits to map the encoded TFCI bits on. In uplink and in most downlink slot formats, the two last bits output from the TFCI encoder are therefore punctured in the TFCI mapping. There are some downlink slot formats that can use 8 TFCI bits, where repetition is used to match the number of bits output from the TFCI encoder to the number of bits available in the TFCI fields of a frame.

1.2 Downlink compressed mode

Different slot formats are used in compressed frames compared to non-compressed frames, providing more bits in the TFCI fields in order not to lose the TFCI due to transmission gaps. In downlink compressed frames, the number of bits in the TFCI fields is doubled, if TFCI bits are used in the downlink slot format.

Non-split mode

Figure 1 shows an example for a transmission gap of 3 slots, positioned at the end of the compressed frame. The number of TFCI bits in the slot format is doubled from 2 to 4 bits.

All 32 bits obtained from TFCI coding are mapped to the TFCI fields of the first 8 slots. The surplus bit positions in the TFCI fields of slot 8, 9, 10 and 11 are DTX’ed. Slot 12, 13 and 14 contain the transmission gap, i.e. no DPCCH is transmitted.
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Figure 1: Mapping of encoded TFCI bits to TFCI fields in downlink compressed frames

Hard split mode

In R99/Rel-4 hard split mode, two TFCI encoders are used delivering 16 encoded TFCI bits each, i.e. 32 bits in total. The mapping of those bits to the TFCI fields in normal and compressed frames is the same as for the non-split mode.

1.3 Uplink compressed mode

In uplink compressed frames, the number of bits in the TFCI fields is increased from 2 bits to 3 or 4 bits, if TFCI bits are used in the uplink slot format. The length of the TFCI field is 3 bits for short transmission gaps, and 4 bits for longer gaps.

For the example used above for downlink compressed mode, the TFCI fields will contain 3 bits per slot, as the length of the transmission gap length is 3 slots. Thus, 36 bits can be mapped to the TFCI fields of the remaining 12 slots. This gives enough space to map all 32 bits obtained from TFCI encoding. In uplink, DTX is not applicable and instead repetition is used to fill up the remaining 4 bits in the TFCI fields of the slots outside the transmission gap. TFCI split mode is not applicable in uplink.

2 Requirements for an extended TFCI coding scheme

As it has been shown in the previous section, the R99/Rel-4 TFCI mapping scheme always assumes 32 bits output from the TFCI encoder. The adaptation of those bits onto the actual number of available bits in the TFCI fields for different slot formats is taken care of by the TFCI mapping, as specified in 4.3.5 of [3].

To ensure full backward compatibility with the TFCI mapping of R99/Rel-4, an extended TFCI coding scheme for variable hard split mode should always deliver 32 bits as output of the TFCI encoding process. It is highly preferable to reuse the current TFCI encoder/decoder structure.

The proposal in [1] assumes a code rate of 1/3, whereas R99/Rel-4 uses a code rate of 10/32 for the TFCI encoding. It should be studied how the scheme proposed in [1] can be adapted to produce an output of 32 bits, which implies non-uniform code rate.

The requirements on the new TFCI encoding scheme are summarised as follows:

· There shall be only one TFCI encoding scheme, both for non-split mode and for variable/fixed split mode. The new TFCI encoding scheme shall give identical output for non-split mode and 5:5 hard split as in R99/Rel-4.

· The mapping of encoded TFCI bits to the bits in the TFCI fields of the PhCH shall not be changed. This implies that 32 bits shall be output from the TFCI encoding process for all hard split combinations.

· Reuse of existing encoder structure, i.e. use of the same basis sequences Mi,0 … Mi,9 as in Table 8 of [3].

· The amount of additional HW, e.g. for storing additional puncturing patterns, shall be minimised.

· The new scheme must show acceptable performance.

3 Proposal

We propose the attached text proposal for inclusion in [4].
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----------------------------------------------------- Start text proposal -----------------------------------------------------

4.2
Requirements
The new TFCI encoding scheme should be an extension of the existing scheme and include the TFCI encoding scheme for non-split mode and 5:5 split mode as a subset. This implies that full backward compatibility to the TFCI encoding and mapping schemes used in R99/Rel-4 must be guaranteed.
The requirements on the new TFCI encoding scheme are summarised as follows:

· There shall be only one TFCI encoding scheme, both for non-split mode and for variable/fixed split mode. The new TFCI encoding scheme shall give identical output for non-split mode and 5:5 hard split as in R99/Rel-4.
· The mapping of encoded TFCI bits to the bits in the TFCI fields of the PhCH shall not be changed. This implies that 32 bits shall be output from the TFCI encoding process for all hard split combinations.

· Reuse of existing encoder structure, i.e. use of the same basis sequences Mi,0 … Mi,9 as in Table 8 of [3].
· The amount of additional HW, e.g. for storing additional puncturing patterns, shall be minimised.
· The new scheme must show acceptable performance.

----------------------------------------------------- End text proposal ------------------------------------------------------
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