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1 Introduction

This documents includes a text proposal for the WG1 Technical Report 25.858 [1]. This contribution summarises the previous discussed documents [2], [3], [4] and [5]. Based on the discussion on the respective FDD parameters, corresponding TDD parameters are elaborated for TDD modes.

1.1 CRC and UE identification

To be harmonised between and FDD and TDD, the 10 UE identity on the shared control channel is adopted for both TDD modes. 

1.2 Transport Format and Resource Indication Parameters

It should be noted, that the exact coding for the parameters presented in the table below is to be defined for FDD and TDD.
Parameter
FDD
(2 ms TTI)
1.28 Mcps TDD
(5ms TTI)
3.84 Mcps TDD
(10ms TTI)

Resource Allocation
7 bits
(code allocation)
12 bits
(code + timeslot allocation)
16 bits
(code + timeslot allocation)

Modulation 
1or 2 bits
1 or 2 bits
1 or 2 bits

Transport Block Set Size and Transport Channel ID
6 bits
6 bits
9 bits


Table 1
Resource allocation: In addition to the code domain the TDD modes also defines a time domain. Therefore there is a need to specify both code and timeslot allocation for the TDD modes. 5 timeslots are taken into account for 1.28 Mcps TDD for HS-DSCH usage. Since 16 codes may be used in a timeslot this gives a total of 80 resources (compared to 15 in FDD). Applying the same coding as in FDD a requirement for 12 bits can be derived. For 3.84 Mcps TDD in case 13 timeslots are considered a requirement of 16 bits is derived.

Modulation: No differences compared to FDD.

Transport Block Set Size and Transport Channel ID: Due to the longer transmission time interval, more data are transmitted in one TTI. However, due to the lower bandwidth, there is no major difference compared to FDD. Therefore, the same value is suitable. For 3.84 Mcps TDD, the maximum data transmitted per TTI is five times larger than for FDD, assuming a 10ms TTI. The Transport Block Set Size and Transport Channel ID is therefore increased by 3 bits to a sum of 9 bits for 3.84 Mcps.

1.3 HARQ Parameters

The HARQ process is identical in FDD and TDD. The same parameter values can be used for FDD, 1.28 Mcps TDD and 3.84 Mcps TDD. One minor difference can be identified in the “Process Identity”. This parameter is related to the RTT. Due to the longer TTI length, this would lead to less HARQ process if a similar RTT is assumed. However, differences are only minor and for sake of simplicity, same values for FDD and TDD are proposed.
All other HARQ parameters do not depend on the differences in the physical layer.

1.4 Inband Signalling on HS-DSCH

No differences between FDD and TDD are identified. 

2 Text Proposal

----------------------------------------------------   8.1 Downlink   --------------------------------------------------------

8.1.1
Overall Structure

Figure 1 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. The number of Shared Control Channels can range from a minimum of one Shared Control Channel (M=1) to a maximum of four Shared Control Channels (M=4).
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Figure 1.  Basic physical-channel structure for HS-DSCH-related associated downlink signalling

 
(comment) This paragraph is moved to section 8.1.3 Detailed Structure TDD)
8.1.2 Detailed Structure FDD
8.1.3 
Detailed Structure TDD
The TDD overall downlink signalling structure is a two step approach based on associated dedicated channels and shared control channels. As in Release-99, the associated dedicated channel can also be a fractionated channel for efficient resource usage with a corresponding repetition period in terms of TTIs. The associated dedicated channel carries an high-speed indicator (HI). This HI indicates, that the UE has to read the shared control channels of the same TTI. If the repetition period is larger than 1, the UE has to read in addition the shared control channels of the following TTIs for the whole repetition period to provide full scheduling flexibility. For continuous dedicated channels, the repetition period is consequently set to 1 TTI. The HI has to be sent in parallel or prior to the shared control channels.
8.1.3.1
Shared Control Channel 
For each HS-DSCH TTI, each Shared Control Channel carries HS-DSCH-related downlink signalling for one UE. The following information is carried on the Shared Control Channel:

· UE Identifier
Since the Shared Control Channel  may be being monitored by more than one UE, an identifier is required to identify the intended recipient. The UE Identifier and CRC are combined into a single field of 10 bits. Generation and length of the CRC field is ffs. 

· Transport-format and Resource related Information (TFRI)
The TFRI includes information about the dynamic part of the HS-DSCH transport format that identifies to the UE which resources are being used for the HS-DSCH, and how the data is being carried by these resources.
The TFRI information fields required by the UE are:


Parameter
1.28 Mcps TDD
(5ms TTI)
3.84 Mcps TDD
(10ms TTI)

Resource Allocation
12 bits
(code + timeslot allocation)
16 bits
(code + timeslot allocation)

Modulation 
1 or 2 bits
1 or 2 bits

Transport Block Set Size and Transport Channel ID
6 bits
9 bits


Table 1
· HARQ
This is information that identifies to the UE the relationship between the current data being sent and other blocks sent previously. 
· HARQ process identifier = 3 bits
· New data indicator =1 (2 bits ffs)
· Incremental redundancy version number = 2 bits
· Uplink Synchronisation for 1.28 Mcps
2 Synchronisation bits (SS) are used to maintain synchronisation for the associated High-Speed Information  Channel (HICH).

· TPC
2 bits TPC bits are used optionally to control the power of the associated HICH
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. Detailed structure is ffs.

8.1.3.3 Timing relations for the HS-DSCH related Downlink Signalling

Figure 2 depicts the timing structure for HS-DSCH control signalling if continuos DPCH is used. The Shared Control Channel has to be in parallel or later than the latest HI in the given timeslot. There is a minimum of 2 timeslots between the Shared Control Channel  and the HS-DSCH.
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Figure 2: 1.28 Mcps Timing structure for HS-DSCH downlink control signalling using continuos DPCH

Figure 3 depicts the timing structure for HS-DSCH control signalling if fractionated DPCH is used. The latest Shared Control Channel  has to be in parallel or later than the latest HI timeslot shifted by (fraction rate – 1) sub‑frames.
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Figure 3: 1.28 Mcps Timing structure for HS-DSCH downlink control signalling using fractionated DPCH
8.1.4 Other aspects (we need to find a suitable name)
----------------------------------------------------   8.2 Uplink   ------------------------------------------------------------

8.2.1 Overall Structure

The FDD uplink signaling uses an additional DPCCH with SF=256 that is code multiplexed with the existing dedicated uplink physical channels. 

In contrast to FDD, the TDD UE does not use its dedicated channel in uplink for transmitting ACK/NACK information, due to the associated fractionated dedicated channel option. To enable a SYNC UL scheme for HARQ, the UE will use the High-Speed Information Channel (HICH) as a shared uplink resource for transmitting ACK/NACK information. The relation between the shared control channel in DL and shared UL resource (HICH) can be pre-defined and is not signalled dynamically on the shared control channel.

8.2.2 
Detailed Structure FDD

8.2.3 
Detailed Structure TDD

This section describes the detailed structure of the TDD HSDPA uplink signalling.
8.2.3.1
HICH

This section considers the structure of the HSDPA Information Channel (HICH). Three data fields have been identified that must be carried by the HICH:

· ACK / NAK
If the transport block set received by the UE on the associated HS-DSCH is received without error, then an acknowledgement (ACK) is sent to the NodeB. If an error is detected, a negative acknowledgement (NAK) is sent. The UE can detect an error in the transport block set via the CRC. The ACK / NAK signaling consists of only a single bit of information, and the following mapping is proposed :

Message
Bit Field Representation

ACK
1

NAK
0

Table 2: Mapping of ACK / NAK Message to Bit Field
· Quality Indicator
In order to assist the NodeB in selecting the appropriate modulation scheme and coding rate for the SIR currently being experienced by the UE, the UE sends quality information to the NodeB. This quality information is the SIR itself, measured on the last HS-DSCH transmission. If the HS-DSCH uses multiple timeslots, then the average SIR value over those timeslots is reported.

· TPC
The HICH carries 2 TPC bits which are set by the UE based on the received Shared Control Channel  SIR. An outer loop algorithm for setting the target SIR is ffs.
8.2.3.2
Uplink DPCH

The uplink DPCH is not affected
8.2.3.3
Timing relations for the HS-DSCH related Uplink Signalling

Figure 4 depicts the timing structure for 1.28 Mcps HS-DSCH uplink control signalling. There is a minimum of 8 timeslots between the HS-DSCH and associated HICH allocation.
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Figure 4: Timing structure for HS-DSCH uplink control signalling

Figure 5 depicts the timing structure for 1.28 Mcps HS-DSCH up- and downlink control signalling. This case shows a slot configuration with minimum DL timeslots.
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Figure 5: Timing structure for HS-DSCH up- and downlink control signalling min. DL timeslots
Figure 6 depicts the timing structure for HS-DSCH up- and downlink control signalling. This case shows a slot configuration with maximum DL timeslots. 
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Figure 6: Timing structure for HS-DSCH up- and downlink control signalling max. DL timeslots
8.2.4 Other aspects (we need to find a suitable name)
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