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1 Introduction

This document describes the structure of the associated DL DPCH structure for TDD. In particular the coding and signalling of the HSDPA High Speed Indicator (HI) is addressed. This includes the number of HI states, the HI state meaning and finally the HI coding and allocation

During the TSG RAN WG1 Ad Hoc on HSDPA in Nizza, France the discussion on HI signalling details started. Five different possibilities for HI transmissions were identified in [1].

1. Midamble

2. SS Field

3. TFCI Field

4. TPC Field

5. Data Field

In the following, pros and cons of the above mentioned options are discussed. A text proposal for the TSG RAN WG1 report [2] is proposed. 

2 HI states and meaning

As stated in [1] and [2], the HI is used as an indicator with two states (false/true) or (set/not-set). In a reasonable HSDPA configuration, all HS-SCCHs are allocated in the same time-slot and the receivers are anyway designed to detect multiple codes in parallel. It is therefore not necessary as in FDD to model the HI as an pointer which points to an specific control channel. The main benefit of the HI is, as presented in [3], the possibility for significant power savings and reduced hardware complexity in the UE especially in case of fractional DPCH. In that case, the UE can stop reading the shared control channel for at least on repetition period if the HI is not set.

HI command and states
Meaning

'Not-Set'
No HS-DSCH transmission

'Set'
Read allocated HS-SCCH

Table 1: HI States

If the HI is set, the UE has to read all predefined HS-SCCH in the same TTI. In case of a fractional DPCH, the UE hat to read the predefined HS-SCCHs in all TTIs of the fraction period. If the UE detects that one of the HS‑SCCH bears data for the UE, the UE should be able to stay on the same control channel with continuous data transmission. The same method was proposed for FDD in [4]. The maximum number of HS-SCCHs to be read by the UE per TTI are defined by higher layers. A UE shall not be required to read more than 4 HS-SCCHs.

If the HI is not‑set, the UE stops detecting the HS-SCCHs until the next possible HI transmission.

3 Options for HI transmission

This chapter describe five possible positions within the DPCH burst.

3.1 Midamble

As discussed in [1]. The use of the midamble for HI transmission is not preferred

3.2 SS Field

SS Bits
SS command
Meaning

00
'Down'
Decrease synchronisation shift by k/8 Tc

11
'Up'
Increase synchronisation shift by k/8 Tc

01 
‘Do nothing’
No change

Table 2: Coding of the SS for QPSK [5]

There is only one state left for the SS bits. One can see in Table 2 that only the bit combination 10 is left over. However this is not sufficient for HI transmission. In addition, this method will intercept the SS process because the possible SS command update rate can be reduced significantly. The use of the SS field for HI transmission is therefore not preferred. 

3.3 TFCI Field

There are two possibilities to transmit the HI in the TFCI fields. One option is to incorporate the HI in the TFCI as one part of the possible transport format combinations. This is however not possible, because the TFCI for 1.28 Mcps is transmitted within the radio-frame of 10ms.

The other option is to steal 2 bits for HI transmission in each 1.28Mcps sub-frame. This reduces the maximum available space of 32 bits for TFCI transmission by 12.5 . In addition, new TFCI coder has to be defined in addition to Rel.99/4 which is not the straightforward solution. Alternatively, the TFCI could be punctured but that is no reasonable option for shorter TFCI lengths. The use of the TFCI field for HI transmission is therefore not preferred.

3.4 TPC Field

In [1] it was proposed  to use the two remaining states of the TPC field to transmit the HI.

TPC Bits
TPC command
Meaning

00
'Down'
Decrease Tx Power

11
'Up'
Increase Tx Power

Table 3: TPC Bit Pattern [5]

With this method, the payload of the TDD burst remains the same for HSDPA as in Rel.99/4.

The disadvantage of this approach is, however, the reduced reliability of the TPC transmission which leads to an increased error rate of the associated DPCH. It is not possible to enhance the reliability by increasing the power for the TPC bits because the transmit power within a timeslot shall be constant [5]. The use of the TPC field for HI transmission is therefore not preferred.

3.5 Data Field

As the last option, the HI can be transmitted within the data part of the burst. 

HI Bits
HI command
Meaning

00
'Not-Set'
No HS-DSCH transmission

11
'Set'
Read all allocated HS-SCCH

Table 4: HI Bit Pattern

Table 4 shows the possible coding of the HI and Figure 1 the proposed position of the HI information prior to the TFCI field close to the midambles.
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Figure 1: Position of HI information in the traffic burst in case of TFCI, TPC and SS in 1.28 Mcps TDD

This solution decreases the number of bits per burst by 2%-3% for 1.28 Mcps and by less than 1% for 3.84 Mcps TDD. However, the impact on the final error rate of the DPCH will be much less than with the usage of the TPC field for HI transmission. In addition, the reliability for the HI transmission is increased compared to the TPC solution.

The described method of using the data fields for HI transmission is also aligned with FDD. An additional slot format parameter can be defined for the HSDPA TDD DPCH. The use of the Data field for HI transmission is therefore the preferred solution.

4 Conclusion

To sustain commonality between both TDD modes and as far as possible between TDD and FDD. It is proposed to transmit the HI information in the data part of the 1.28 and 3.84 Mcps TDD burst.
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6 Textproposal

8.1.3.2 Downlink DPCH

If a downlink DPCH is present, it carries an HS-DSCH Indicator (HI), in addition to non-HS-DSCH-related physical-layer signalling and DCH transport channels.  The HI consists of one information bit. If the HI is set, the UE has to read all predefined HS-SCCH in the same TTI. In case of a fractional DPCH, the UE hat to read the predefined HS-SCCHs in all TTIs of the fraction period. If the UE detects that one of the HS‑SCCH carries data for the UE, the UE should be able to stay on the same control channel with continuous data transmission. The maximum allocated number of HS-SCCHs to be read by the UE per TTI are defined by higher layers. A UE shall not be required to read more than 4 HS-SCCHs. The HI information is repetition coded to 2 coded bits as shown in Table 5


HI Bits
HI command
Meaning

00
'Not-Set'
No HS-DSCH transmission

11
'Set'
Read all allocated HS-SCCH

Table 5: HI Bit Pattern

Table 4 shows the coding of the HI and Figure 1 the position of the HI information in a 1.28 Mcps burst prior to the TFCI field close to the midambles.
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Figure 2: Position of HI information in the traffic burst in case of TFCI, TPC and SS in 1.28 Mcps TDD
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