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1. Background 

In [1], we presented HSDPA timing relations. The purpose of this document is to clarify some issues raised in the last meeting about the DL signalling. The document also contains text proposals supporting the clarifications.

2. Error in HI in consecutive TTIs

In the DL signalling scheme in [1], it was specified that if there is data to a particular UE in consecutive TTIs, the same shared control channel shall be used for signalling to the UE in both cases. The motivation for this is when the UE is receiving data on the HS-DSCH, it is only required to required to decode the associated DPCH and one shared control channel in addition to the HS-DSCHs, limiting the number multicodes the UE is required to despread. The latter is most important for low-end UEs supporting few codes in the first place. In the event that after having received data on HS-DSCH in the previous TTI, the HI on the associated DPCH points to a different shared control channel in the next TTI, we propose the following UE behaviour:

Since the reliability of the HI is lower than the reliability of the CRC, it is most likely that it is the HI that is decoded incorrectly since the CRC in the previous TTI was decoded correctly. The UE shall therefore, in case the HI points to the incorrect channel, continue to decode the same shared control channel as it did in the previous TTI and check the CRC. In case the CRC is correct, the UE shall start decoding the data on the HS-DSCH. In case the CRC check fails, the UE shall resume to decode the associated DPCH and despread the shared control channels assigned to it in the following TTI. 

In general, the UE shall be prepared to decode any of the shared control channels in the next TTI after having detected an erroneous CRC on the shared control channel assigned in the current TTI. Since it takes some time for the UE to check the CRC, the next TTI will have started before the check is finished. In order for the UE to be able to despread all the shared control channels in the next TTI while not having to continuously despread all of them, chip level buffering is needed for the period it takes to decode the CRC.  

There is a small possibility that the HI in the current TTI was decoded correctly, but the error was made by the UE in the previous TTI, caused by the CRC check being erroneously correct. This will lead to the data in the current TTI to be lost and cause a retransmission.

3. Power signalling

It is still our proposal that the power of the HI on the associated DPCH compared to the associated DPCH pilot power shall be signalled to the UE through higher layer signalling.

4. References

[1]
"HSDPA Timing Relations", Nokia, TSG-R1-01-1021 (2001).

5. Text proposal

Text proposal for TR 25.858, section 8.1.1.

-------------------------------------------------------------------------------------------------------------------------

8.1.1 Overall Structure

Figure 2 illustrates the basic physical-channel structure for the HS-DSCH-related associated downlink signalling as seen from the UE point-of-view. It consists of a downlink DPCH and a number of Shared Control Channels. A maximum of four of these shared control channels can be used to signal to one particular UE. The UE shall be informed through higher layer signalling about on which of the shared control channels signalling for it will arrive. When the UE is waiting for data, it shall decode the associated DPCH and be prepared to decode any of the up to four shared control channels assigned to it. When there is data for the UE on the HS-DSCHs in consecutive TTIs, the same shared control channel shall be used for signalling to the UE. This means that during reception of data on the HS-DSCHs, the UE shall only be required to despread and decode one shared control channel in addition to the associated DPCH and the HS-DSCHs. In case the HI on the associated DPCH points to a different shared control channel than in the previous TTI, the UE shall proceed with decoding the shared control channel assigned in the previous TTI and do the CRC check. In case the CRC is correct, the UE shall assume the data is for it. In case the CRC check fails, the UE shall in the next TTI decode the associated DPCH and be prepared to decode any shared control channels assigned to it.
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Figure 2.  Basic physical-channel structure for HS-DSCH-related associated downlink signalling
-------------------------------------------------------------------------------------------------------------------------
Text proposal for TR 25.858, section 8.1.2.

-------------------------------------------------------------------------------------------------------------------------Downlink DPCH

The downlink DPCH carries an HS-DSCH Indicator (HI), in addition to non-HS-DSCH-related physical-layer signalling and DCH transport channels. The HI consists of two information bits that indicate the Shared Control Channel that carries the HS-DSCH-related signalling for the corresponding UE. The HI is transmitted in every third slot. If no Shared Control Channel carries HS-DSCH-related signalling to the UE, the HI is not transmitted (DTX). As an example, if the HI is transmitted as one QPSK symbol, the possible signalling points are as in Figure 4.
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Figure 4. Example of coding of HI. 
Pi indicates Shared Control Channel #i (i ({1, 2, 3, 4}). P0 indicates that no Shared Control Channel 
carries HS-DSCH-related signalling information to the UE. 

The power of the HI compared to the DPDCH data field power is signalled to the UE through higher layer signalling.
Editorial: The timing relations section is proposed moved to a new timing section as shown below. This will later be added to chapter 7 in 25.211.
8.3.
Timing relations for HS-DSCH-related signalling
8.3.1
Downlink DPCH/HS-DSCCH/HS-DSCH timing relation
Figure 5 illustrates the timing structure for the downlink HS-DSCH control signalling. The fixed time offset between the Shared Control Channel information and the start of the corresponding HS-DSCH TTI equals (HS-DSCH-control set to 2(Tslot, where Tslot is equal to 2560 chip ((0.67 ms)..  The time offset between the DL DPCH slot carrying the HI and the start of the Shared Control Channel information can vary in the interval [0, Tslot] depending on the timing of the downlink DPCH. Figure 4 illustrates the two extreme cases of the timing of DPCH vs Shared Control Channel.
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Figure 5. Timing structure for HS-DSCH control signalling
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