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1.
Introduction

This document presents a text proposal for the TDD aspects of TR 25.858 V1.0.0, based on the contributions agreed during 3GPP TSG RAN WG1 Meeting #23.

- - - - - - Start of Text Proposal Part 1, TR 25.858 V1.0.0 Section 4.2 - - - - - - -

4.2 HS-DSCH physical-layer structure in time domain 

For FDD , the length of the HS-DSCH TTI is 3(Tslot, where Tslot is equal to 2560 chip ((0.67 ms). The TTI for HS-DSCH is a static transport-format parameter.  

1.28 Mcps TDD uses a fixed single 5ms TTI. The TTI for 3.84 Mcps TDD is 10ms.

- - - - - - End of Text Proposal Part 1, TR 25.858 V1.0.0 Section 4.2 - - - - - - -

- - - - - - Start of Text Proposal Part 2, TR 25.858 V1.0.0 Section 8.1.3 - - - - - - -

8.1.3 Detailed Structure TDD

The TDD overall downlink signalling structure is a two step approach based on associated dedicated channels and HS-SCCHs. 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 HS-SCCHs of the same TTI. If the repetition period is larger than 1, the UE has to read in addition the HS-SCCHs 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 HS-SCCHs.

8.1.3.1
HS-SCCH
For each HS-DSCH TTI, each HS-SCCH carries HS-DSCH-related downlink signalling for one UE. The following information is carried on the HS-SCCH :

· UE Identifier
Since the HS-SCCH may be being monitored by more than one UE, an identifier is required to identify the intended recipient. The UE Identifier is a 10 bit field that is combined with a 16 bit CRC. Generation 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:
Table 1 : TFRI Information Fields
	Parameter
	1.28 Mcps TDD
(5ms TTI)
	3.84 Mcps TDD
(10ms TTI)

	Resource Allocation
	13 bits
(code + timeslot allocation)
	21 bits
(code + timeslot allocation)

	Modulation
	1 bit
	1 bits

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



· 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] bit
· Incremental redundancy version number = [2] bits

· Uplink Synchronisation for 1.28 Mcps
2 Synchronisation bits (SS) are used to maintain synchronisation for the associated HS-SICH.

· TPC for 1.28 Mcps
2 TPC bits are used optionally to control the power of the associated HS-SICH
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. For 1.28 Mcps, the HI information is repetition coded to 2 coded bits as shown in Table 2. For 3.84 Mcps, the coding of HI is FFS.


	HI Bits
	HI command
	Meaning

	00
	‘Not-Set’
	No HS-DSCH transmission

	11
	‘Set’
	Read all allocated HS-SCCH


Table 2: HI Bit Pattern

Table 2 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.


[image: image1.wmf]Midamble

Data symbols

TPC  symbols

Time slot x (864 Chips)

SS  

symbols

SS  symbols

G

P

1

st

 

part of  TFCI

2

nd

 

part of  TFCI

Midamble

Data symbols

TPC  symbols

Time slot x  (864 Chips)

SS  symbols

G

P

3

rd

 

part of  TFCI

4

th

 

part of  TFCI

Radio Frame 10ms

Sub-frame 5ms

Sub-frame 5ms

HI

Data

 

symbols

HI

Data

 

symbols


Figure 1: Position of HI information in the traffic burst in case of TFCI, TPC and SS in 1.28 Mcps TDD

8.1.3.3 Timing relations for the HS-DSCH related Downlink Signalling

The HS-SCCH for a given UE has to be in parallel to or later than the HI for that UE.
For 3.84 Mcps, there is a minimum of [5] timeslots between HS-SCCH and HS-DSCH. For 1.28 Mcps, there is a minimum of 2 timeslots between the HS-SCCH and the HS-DSCH.
Figure 2 depicts the timing structure of 1.28 Mcps TDD for HS-DSCH control signalling if continuous DPCH is used.
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Figure 2: Example of 1.28 Mcps Timing structure for HS-DSCH downlink control signalling using continuous DPCH

Figure 3 depicts the timing structure of 1.28Mcps TDD for HS-DSCH control signalling if fractionated DPCH is used. The latest HS-SCCH 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: Example of 1.28 Mcps Timing structure for HS-DSCH downlink control signalling using fractionated DPCH
8.1.3.4 HS-SCCH Coding
8.1.3.4.1 1.28 Mcps
The information fields of the HS-SCCH are multiplexed together to form a single 42 bit field, which is then encoded using the R99 ⅓-rate convolutional coder, which yields an encoded block size of 150 bits. The encoded block is mapped to either Slot Format 0, with 88 bits, or Slot Format 5, with 84 bits, dependent on whether TPC and SS bits for the HS-SICH are being carried. The R99 rate-matching algorithm is used to adapt the encoded block size to the actual slot payload.
The coding and multiplexing process for Slot Format 5 is shown below.
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Figure 4: Coding and Multiplexing Scheme for the HS-SCCH
8.1.3.4.2 3.84 Mcps

Burst Type 1 which has a data payload of 244 bits is used for HS-SCCH. The TFRI, HARQ information and CRC / UE-ID are combined into a single 53 bit field. The Release 99 rate 1/3 convolutional encoder expands this field to 183 bits. Rate matching matches these 183 bits to the 244 bits available in burst type 1. The coding and multiplexing process for HS-SCCH is given in Figure 5below :


[image: image5]
Figure 5 - Coding and Multiplexing Scheme for 3.84 Mcps HS-SCCH
- - - - - End of Text Proposal Part 2, TR 25.858 V1.0.0 Section 8.1.3 - - - - - - -

- - - - - - Start of Text Proposal Part 3, TR 25.858 V1.0.0 Section 8.2.2.1 - - - - - - -

8.2.2.1 HS-DSCH Associated Uplink Dedicated Control Channel 

The following information is carried on the HS-DSCH associated uplink dedicated control channel (DPCCH-HS): 

- H-ARQ acknowlegemnt

A 1-bit Ack/Nack indication is used for a H-ARQ acknowledgement.  The acknowlegement bit is repetition coded to 10 bits and transmitted in one slot. H-ARQ acknowledgement field is DTX’ed when there is no ACK/NACK inforamtion being sent.
- Measurement feedback information
Measurement feedback information contains channel quality indicator that may be used to select transport format and resource by HS-DSCH serving Node-B.  A [5]-bit channel quality indicator is coded and transmitted over two slots.  The transmission cycle and timing for channel quality indicator is determined by UTRAN and signalled by higher layer.  (Note: It is to be determined whether the transmission cycle is influenced by HS-DSCH activity or downlink channel quality)  Details for measurement feedback procedure is described in section Error! Reference source not found..
The channel quality indicator consists of a recommended TFRC provided by the UE to Node-B. The recommended TFRC is chosen by the UE from a TFRC reference list. An example of TFRC reference list is provided in section Error! Reference source not found..
The format for the additional DPCCH is shown in Figure 6.  The ACK/NACK message is transmitted with a power offset ΔPAN relative to the Release ‘99 uplink DPCCH. The power offset ΔPAN is a higher-layer parameter. 
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Figure 6.  Format for additional DPCCH for HS-DSCH related uplink signalling


- - - - - - End of Text Proposal Part 3, TR 25.858 V1.0.0 Section 8.2.2.1 - - - - - - -

- - - - - - Start of Text Proposal Part 4, TR 25.858 V1.0.0 Section 8.2.3 & 8.2.4 - - - - - - -

8.2.3 Detailed Structure TDD

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

8.2.3.1
HS-HICH

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

· 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 signalling consists of only a single bit of information, and the following mapping is proposed :


	Message
	Bit Field Representation

	ACK
	1

	NAK
	0


Table 3: 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 channel conditions currently being experienced by the UE, the UE sends quality information to the NodeB. This quality information is the recommended TFRC for the resources currently being employed by the NodeB for the UE, and consists of recommended Transport Block Set Size and Modulation Format fields for the TFRI. The quality indicator thus consists of 7 bits in total for 1.28 Mcps and 10 bits for 3.84 Mcps.


· TPC
The HS-SICH carries 2 TPC bits which are set by the UE based on the received HS-SCCH 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

For 3.84 Mcps TDD, there is a minimum of [18] timeslots between HS-DSCH and the ACK / NACK signal on the associated HS-SICH. For 1.28 Mcps, there is a minimum of 8 timeslots between the HS-DSCH and associated HS-SICH allocation.
Figure 7 depicts an example of the timing structure for 1.28 Mcps HS-DSCH uplink control signalling.
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Figure 7: Example of 1.28 Mcps Timing structure for HS-DSCH uplink control signalling

Figure 8 depicts an example of the timing structure for 1.28 Mcps HS-DSCH up- and downlink control signalling. This case shows a slot configuration with maximum DL timeslots.
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Figure 8: Example of 1.28 Mcps Timing structure for HS-DSCH up- and downlink control signalling max. DL timeslots

Figure 9 depicts an example of 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 9: Example of 1.28 Mcps Timing structure for HS-DSCH up- and downlink control signalling min. DL timeslots
8.2.3.4 HS-SICH Coding
8.2.3.4.1 1.28 Mcps

The HS-SICH will be mapped to either Slot Format 0 or Slot Format 5, depending on whether TPC bits are bing carried. The ACK/NAK field of the HS-SICH is repetition coded to 36 bits if Slot Format 5 is being used, or 40 bits if Slot Format 0 is being used. The 6 bits of the Transport Block Set Size field of the quality indicator is coded to 32 bits using a (32, 6) 1st order Reed-Muller code. The 1 bit of the Modulation Format bit is repetition coded to 16 bits. The encoded fields are then multiplexed together and inserted into the slot payload. An example mapping is given below for Slot Format 5.
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Figure 10: Coding and Multiplexing Scheme for the HS-SICH
8.2.3.4.2 3.84 Mcps

For 3.84 Mcps the HS-SICH channel structure is TBD, but can use the same principles as 1.28 Mcps.
8.2.3.5 Measurement Feedback Procedure

The quality indicator sent by the UE on the HS-SICH is a recommended TFRC. The recommended TFRC is based on the resources currently being employed by the NodeB for the UE and refers to the possible transport formats and modulation schemes as configured by higher layers. Hence the quality indicator consists only of the Transport Block Set Size and Modulation Format fields of the TFRI. The UE adopts the same mapping table for these fields as does the NodeB.

The reporting procedure is as follows :

1. The UE receives a message on a HS-SCCH telling it, amongst other things, which resources have been allocated to it for the next associated HS-DSCH transmission.

2.
The UE reads the HS-DSCH transmission, and makes whatever quality measurements on this as are deemed necessary in order for it to be able to make a TFRC recommendation.

3.
Based on the acquired quality information, the UE selects a combination of modulation format and transport block set size that it estimates would give it the highest throughput for the allocated resources whilst still meeting a specified threshold BLER. The threshold BLER would be defined identically to that proposed in section 8.2.2.2.2.

4.
The UE reports the most recently derived recommended modulation format and transport block set size to the NodeB in the next available HS_SICH.
5.
The NodeB can use the TFRC recommendation at its discretion. If the resources that the NodeB allocates to the UE for the next HS-DSCH transmission are changed, then the NodeB must re-interpret the TFRC recommendation for the new resource allocation.

8.2.4 Other aspects (we need to find a suitable name)
{This section should describe how the uplink signalling operates in soft-handoff mode etc.}
- - - - - - End of Text Proposal Part 4, TR 25.858 V1.0.0 Section 8.2.3 & 8.2.4 - - - - - - -

244 bits





2nd Interleaving





guard   (96 chips)





midamble (512 chips)





Field 2 (122 bits)





Field 1 (122 bits)





Burst formatting





244 bits





Rate matching





Conv. Coding 1/3 Rate





(53 + 8) x 3 = 183 bits





Tail bit attachment





8





53 bits





CRC / UE-ID (16 bits)





HARQ (6 bits)





TFRI (31 bits)





Field coding and multiplexing





HS-SCCH data





TFRI (31 bits)





UE-ID (10 bits)





HARQ (6 bits)








3GPP


_1071909722.vsd

_1072204531.vsd

_1072204625.vsd

_1072204433.vsd

_1071911222.vsd

_1066209304.vsd

_1067248612.doc
[image: image1.wmf]SS  


symbols


[image: image2.bmp][image: image3.bmp]

Sub-frame 5ms







Sub-frame 5ms







Radio Frame 10ms







 part of  TFCI







th







4







 part of  TFCI







rd







3







G



P







SS  symbols







Time slot x  (864 Chips)







TPC  symbols







Data symbols







Midamble







Data� symbols







 part of  TFCI







nd







2







 part of  TFCI







st







1







G



P







�SS  symbols







Time slot x (864 Chips)







TPC  symbols







Data symbols







Midamble







Data� symbols







HI







HI












_1066156307.vsd

_1066209240.vsd

_1061389359.vsd

