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2 Introduction

This document describes the information that are necessary to specify the configuration of physical channels in low chip rate TDD. Some further parameters that are needed to support the low chip rate option are also included.
Additionally, the differences to high chip rate TDD are shown.

3 Discussion

low chip rate TDD and high chip rate TDD are both based on CDMA with an additional TDMA component. The most obvious difference is of course the different bandwidth that is used in the both modes. While high chip rate TDD uses a chiprate of high chip rate the chip rate of low chip rate TDD is low chip rate. In contrast to high chip rate TDD it is foreseen to be the normal case for low chip rate TDD that several frequency bands are used within one cell. For example if a frequency band of 5 MHz is available it is divided into three frequency bands of 1.6 MHz to be used for low chip rate TDD.
Timing handling is due to the high accuracy requirements in low chip rate TDD a layer 1 functionality. Thus timing advance as an RRC functionality is not needed.
Apart from these differences there is a high potential to reuse descriptions of the description of physical channel information for the high chip rate TDD for low chip rate TDD.

Parameters required to define physical channels in low chip rate TDD:

· Timeslot: The frame structure defines seven timeslots per subframe. The timeslots of the two subframes in a timeslot are always associated to each other (except for the FPACH; this will be described later). The first timeslot (TS0) in a subframe is always dedicated to the downlink and the second timeslot (TS1) is always dedicated to the uplink. Thus at most six timeslots may be allocated in one direction in contrast to fourteen in high chip rate TDD.

· Channelisation code: The handling of channelisation codes is exactly the same as in high chip rate TDD.

· Midamble shift: The handling of midambles (basic midamble code and applied midamble shift) is basically the same as in high chip rate TDD. The basic midamble code is also acquired during synchronisation process and the midamble shift is either explicitly signalled for a particular physical channel or a predefined association between channelisation codes and midamble shifts is used. This association is defined in WG1 specifications.

· Frame allocation: As an option the same multiframe structure (defined by an offset, repetition period and repetition length) as used in high chip rate TDD can be adopted for low chip rate TDD. 

· Burst type: Only one burst type exists for low chip rate TDD for traffic channels. Therefore no signalling of the used burst type is required.

· Modulation: The basic modulation scheme is the same as in high chip rate TDD. However, in case of usage of spreading factor 1 optionally 8 PSK can be used in contrast to high chip rate TDD.

Handling of coded composite transport channels of dedicated or shared type in low chip rate TDD:

In low chip rate TDD multiplexing chain defined in 25.222 can be adopted with minor modifications. These modifications require only changes that are of no importance for layer 2 and layer 3 (i.e. specification of mapping of bits on the two timeslots in the different subframes).

Thus the required parameters for the specification of coded composite transport channels are the same as in high chip rate TDD mode i.e.

· Multiple CCTrCHs: A list of up to 8 CCTrCHs can be configured. Thus an identifier for the CCTrCHs is required (TFCS Identity)

· 2nd interleaving mode: Whether the frame or timeslot related 2nd interleaving mode is used depends on the requirements. Same as in high chip rate TDD mode.

· Puncturing limit: Dynamic rate matching is used both in uplink and downlink. Same as in high chip rate TDD mode.

· TFCI coding: The channel coding can be adapted to the requirements. Same as in high chip rate TDD mode.
· TFCI existence per timeslot: Depending on the requirements a TFCI may or may not be included in particular timeslots. Same as in high chip rate TDD mode.
· Multiple timeslots per CCTrCH: A number of timeslots may be allocated for one CCTrCH. Same as in high chip rate TDD mode.
· Channelisation codes: In downlink direction rather multicode configuration than variable codes can be configured. In uplink direction both multicode and variable spreading are supported. Same as in high chip rate TDD mode.

· Time info: The concept of time limited channels can be adopted from high chip rate TDD mode.
Parameters for RACH procedure specification

The random access procedure for low chip rate TDD is described in detail in [R3-00CWTS-RACH]. 
The SYNC1 code transmission is basically the contention based mechanism in low chip rate TDD. Major similarities can be noticed between preamble transmissions in FDD and SYNC1 transmissions in low chip rate TDD. Thus the parameters M (maximum number of SYNC1 transmissions) are broadcast as in FDD to control the RACH procedure. Additionally, a parameter defining the step sizes to be used for the power ramping for successive SYNC1 transmissions is proposed to be included. This gives operators further means to control the RACH procedure.

There is essentially no difference between a PRACH compared to a DPCH since uplink synchronisation is already achieved with the help of the SYNC1 codes. Thus the only difference between the PRACH and the DPCH is that it is assigned to be part of the random access procedure. Since similar procedures are used for low chip rate TDD as for high chip rate TDD similar messages are send over the RACH transport channel. 

In principle the configuration of the PRACH can have the same flexibility as a DPCH.

The FPACH is a physical channel with similarities to the AICH in FDD. It carries only a small number of bits containing information to adjust the uplink transmissions (power control, synchronisation, ...). One FPACH transmission is only comprised of a single sub-frame. Due to the limited amount of required transmission capacity the FPACH uses only spreading factor 16. 

When sending a SYNC1 sequence, the UE knows which FPACH, PRACH and S-CCPCH resources will be used for the access. This information is provided in system information on BCCH. 

There is a predefined correspondence between a P-RACH and a FPACH, and an implicit correspondence between SYNC1 signatures and FPACHs, according to the following rule:

FPACH/PRACH  number = N mod M,

where FPACH/PRACH number is the FPACH/PRACH description position within the IE ‘PRACH system information list’, (see section 4.3) e.g. the first configured PRACH/FPACH pair gets number 0, the second configured PRACH/FPACH gets number 1 and so on. This number is the parameter M in the equation above.
N is the number of the chosen signature (range 0..7). In a cell, at least one PRACH and one associated FPACH shall be configured. Up to a maximum of 8 PRACH/FPACH pairs can be configured.

The SCCPCH used for one UE is chosen in the same way as in high chip rate TDD and FDD based on the Initial UE Identity in idle mode and based on the old U-RNTI in connected mode.

Parameters required to define the primary CCPCH

Essentially, the description of the PCCPCH in low chip rate TDD is much simpler than in high chip rate TDD because the timeslot for the PCCPCH is defined to be TS0 while the timeslot is flexible in high chip rate TDD depending on the location of the SCH. Furthermore in low chip rate TDD there is in contrast to high chip rate TDD only one burst type. Due to the different nature of the synchronization process there are no different synchronization cases. The usage of Block STTD has not been considered for low chip rate TDD in WG1. 
Thus the only parameter describing the PCCPCH is the cell parameter id. 
The primary CCPCH can be used for cell identification in a similar way for the identification of cells as the Primary CPICH info in FDD and the primary CCPCH info in TDD.

Parameters required to define the secondary CCPCH

The secondary CCPCH can be described in a similar way as in high chip rate TDD. Essentially, the only difference is the absence of the burst type because there is only one burst type in low chip rate TDD.

Parameters required to define the PICH

Essentially, the concept for the paging indicator channel can be adopted from the high chip rate TDD mode. Thus there are similar changes needed as for most of the other physical channels. I.e. the burst type is not required as a parameter.

Parameters required to define shared channels

Similar as for the other physical channels only minor changes can be expected. However, shared channels are out of the scope of this document.

Additional parameters to be broadcast

This section identifies parameters that additionally need to be broadcast to support low chip rate TDD.
Depending on the size of the cell a different amount of users can be supported in one timeslot. In order to improve the configuration of the receiver in the UE it is beneficial to provide these information in the system information. It is proposed to include the parameter W in system information block type 5. This parameter provides information about the maximum channel impulse response. This parameter depends on the amount of users that can be served and the environment. This parameter is foreseen to be cell specific. 

The allowed values are W=8, 9, 12, 16, 21, 32, 64 (cp [1]). The predefined association of Midamble to Channelisation Codes depends on this parameter (cp. [1]).

Low chip rate TDD has higher requirements on the uplink timing of transmissions than high chip rate TDD. The means to preserve uplink synchronization are layer 1 bits, the SS bits. The SS bits are transmitted every subframe, however, they are often not required that often. Thus the frequency of the update of the adjustment of uplink transmission can be decreased on a case by case basis. Another advantage of the reduction of the update frequency of the adjustment of the uplink transmission is the averaging effect by jointly evaluating a number of SS bits. Thus the probability of false adjustments is reduced. A parameter "Uplink synchronisation step size" is proposed with a value range (1..8) to achieve this. 
Consequently, another parameter is reasonable that allows to adjust the step sizes of the uplink transmission adjustment. By providing this parameter the network can reduce the accuracy requirements on a case by case basis. The parameter "Uplink synchronisation frequency" is proposed to allow this adjustment of the step sizes for the adjustment of the uplink transmissions. A value range of (1..8) is proposed. 

Information elements for RRC specification

This section contains a tabular description of required information for physical channel description in a 25.331 like format. The hierarchical structure as specified in the RRC specification is not used but could easily be applied. The differences to the high chip rate TDD mode are highlighted with revision marks. The section numbers refer to 25.331v3.3.0.

Proposal
It is proposed to include the following tables into the new section 11 ‘Information elements for low chip rate TDD’ of the proposed technical report 25.937 for UTRA TDD Low Chip Rate Option Iub/Iur protocol aspects.
11 Information elements for low chip rate TDD

The following describes the IEs for low-chip-rate TDD, based on the tabular format representation in the RRC specification [25331]. It is expected that the description is also valid for NBAP [25433] and RNSAP [25423].

11.1 Dedicated physical channel information

Uplink DPCH info

	Information Element/Group name
	Need
	Multi
	Type and reference
	DESCRIPTION

	
	
	
	
	Not required in low chip rate TDD

	
	
	
	
	This information element is not required in low chip rate TDD.

	UL CCTrCH List
	MP
	1..8
	
	

	>TFCS Identity
	MD
	
	10.3.5.21
	Same as high chip rate TDD

	>2nd interleaving mode
	MP
	
	Enumerated(Frame, Timeslot)
	Same as high chip rate TDD

	>Puncturing limit
	MP
	
	Real(0.40..1.0 by step of 0.04)
	Same as high chip rate TDD

	>Repetition period
	MD
	
	Integer(1, 2,4,8,16,32,64)
	Same as high chip rate TDD

	>Repetition length
	MP
	
	Integer(1.. Repetition period –1 )
	Same as high chip rate TDD

	>Time info
	MP
	
	10.3.6.71
	Same as high chip rate TDD

	>TFCI coding
	MP
	
	Integer(4,8,16,32)
	Same as high chip rate TDD

	>Timeslot list
	MP
	1..6
	
	

	>>Timeslot number
	MP
	
	Integer(1..6)
	Reduced range compared to high chip rate TDD mode.

	
	
	
	
	This information is not needed in low chip rate TDD because only one burst type exists.

	>>Midamble Shift
	MD
	
	Integer(0..15)
	Range depends on cell configuration. A fixed association between channelisation codes and midamble shift is described in 25.928.

	>> TFCI existence
	MP
	
	Boolean
	Same as high chip rate TDD

	>>CHOICE SF
	MP
	
	
	

	>>> SF1
	
	
	Enumerated(QPSK, 8PSK)
	Modulation options in contrast to high chip rate TDD mode

	>>> Other
	
	
	
	

	>>>>Code list
	MP
	1..2
	
	

	>>>>>Channelisation Codes
	MP
	
	Enumerated((1/1),)(2/1),(2/2),(4/1)..(4/4),(8/1)..(8/8),(16/1)..(16/16))
	Same as in high chip rate TDD.


Downlink DPCH info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	UL CCTrCH List
	MP
	1..8
	
	

	>TFCS Identity
	MD
	
	10.3.5.21
	Same as high chip rate TDD

	>2nd interleaving mode
	MP
	
	Enumerated(Frame, Timeslot)
	Same as high chip rate TDD

	>Puncturing limit
	MP
	
	Real(0.40..1.0 by step of 0.04)
	Same as high chip rate TDD

	>Repetition period
	MD
	
	Integer(1, 2,4,8,16,32,64)
	Same as high chip rate TDD

	>Repetition length
	MP
	
	Integer(1.. Repetition period –1 )
	Same as high chip rate TDD

	>Time info
	MP
	
	10.3.6.71
	Same as high chip rate TDD

	>TFCI coding
	MP
	
	Integer(4,8,16,32)
	Same as high chip rate TDD

	>Timeslot list
	MP
	1..6
	
	

	>>Timeslot number
	MP
	
	Integer(1..6)
	Reduced range compared to high chip rate TDD mode.

	>>Midamble Shift
	MD
	
	Integer(0..15)
	Range depends on cell configuration. A fixed association between channelisation codes and midamble shift is described in 25.928.

	
	
	
	
	This information is not needed in low chip rate TDD because only one burst type exists.

	>> TFCI existence
	MP
	
	Boolean
	Same as high chip rate TDD

	>>CHOICE SF
	MP
	
	
	

	>>> SF1
	
	
	Enumerated(QPSK, 8PSK)
	Modulation options in contrast to high chip rate TDD mode

	>>> Other
	
	
	
	

	>>>>Code list
	MP
	1..16
	
	

	>>>>>Channelisation Codes
	MP
	
	Integer(1..16)
	Same as high chip rate TDD mode.


11.2  Shared channel information
Details of shared channels have not been decided yet for low chip rate TDD. However, it is foreseen that no modifications are required for shared channels except similar changes as for dedicated channels.

11.3 RACH procedure information elements

PRACH system information list

	Information element
	Need
	Multi
	Type and reference
	Semantics description

	Sync1 transmission parameters
	MP
	
	Sync1 transmission parameters
	

	PRACH system information
	MP
	1 .. <maxPRACH>
	
	

	>PRACH info
	MP
	
	PRACH info 

See below
	

	>FPACH info
	MP
	
	FPACH info

See below
	

	>Transport channel identity
	MP
	
	Transport channel identity 10.3.5.18
	

	>RACH TFS
	MD
	
	Transport format set 10.3.5.23
	Default value is the value of “RACH TFS” for the previous PRACH in the list (note : the first occurrence is then MP)

	>RACH TFCS
	MD
	
	Transport Format Combination Set 10.3.5.20
	Default value is the value of “RACH TFCS” for the previous PRACH in the list (note : the first occurrence is then MP)

	>PRACH partitioning
	MD
	
	PRACH partitioning 10.3.3.45
	Default value is the value of “PRACH partitioning” for the previous PRACH in the list (note : the first occurrence is then MP)

	>Persistence scaling factors
	OP
	
	Persistence scaling factors 10.3.6.40
	If this IE is absent, value is the value of “Persistence scaling factors” for the previous PRACH in the list if value exists

	>AC-to-ASC mapping
	OP
	
	AC-to-ASC mapping 10.3.6.1
	Only present in SIB 5

If this IE is absent, value is the value of “Persistence scaling factors” for the previous PRACH in the list if value exists


PRACH info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	2nd interleaving mode
	MP
	
	Enumerated(Frame, Timeslot)
	Same as high chip rate TDD

	Puncturing limit
	MP
	
	Real(0.40..1.0 by step of 0.04)
	Same as high chip rate TDD

	TFCI coding
	MP
	
	Integer(4,8,16,32)
	Same as high chip rate TDD

	Timeslot list
	MP
	1..6
	
	

	>Timeslot number
	MP
	
	Integer(1..6)
	Reduced range compared to high chip rate TDD mode.

	>Midamble Shift
	MD
	
	Integer(0..15)
	Range depends on cell configuration. A fixed association between channelisation codes and midamble shift is described in 25.928.

	>TFCI existence
	MP
	
	Boolean
	Same as high chip rate TDD

	>Code list
	MP
	1..2
	
	

	>>Channelisation Codes
	MP
	
	Enumerated((1/1),)(2/1),(2/2),(4/1)..(4/4),(8/1)..(8/8),(16/1)..(16/16))
	Same as in high chip rate TDD.


FPACH info

This IE is not used in high chip rate TDD.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Timeslot number
	MP
	
	Integer(1..6)
	

	Midamble Shift
	MP
	
	Integer(0..15)
	

	Channelisation Codes
	MP
	
	Integer((16/1)..(16/16))
	


Sync1 transmission parameters
These parameters are not used in high chip rate TDD. There are major similarities to the RACH transmission parameters in FDD.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Power Increment
	MP
	
	Integer(0,1,2,3)
	in dB

	M
	MP
	
	Integer(1,2,4,8)
	Max re-transmissions of UpPTS 


11.4 Common channel information elements

PCCPCH info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Cell parameter Id
	MP
	
	Integer(0..127)
	


SCCPCH info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	2nd interleaving mode
	MP
	
	Enumerated(Frame, Timeslot)
	Same as high chip rate TDD

	Puncturing limit
	MP
	
	Real(0.40..1.0 by step of 0.04)
	Same as high chip rate TDD

	Repetition period
	MD
	
	Integer(2,4,8,16,32,64)
	Same as high chip rate TDD

	Repetition length
	MP
	
	Integer(1.. Repetition period –1 )
	Same as high chip rate TDD

	Offset
	MP
	
	Integer(1..Repetition Period-1)
	Same as high chip rate TDD

	TFCI coding
	MP
	
	Integer(4,8,16,32)
	Same as high chip rate TDD

	Timeslot list
	MP
	1..6
	
	

	>Timeslot number
	MP
	
	Integer(1..6)
	Reduced range compared to high chip rate TDD mode.

	>Midamble Shift
	MD
	
	Integer(0..15)
	Range depends on cell configuration. A fixed association between channelisation codes and midamble shift is described in 25.928.

	
	
	
	
	This information is not needed in low chip rate TDD because only one burst type exists.

	> TFCI existence
	MP
	
	Boolean
	Same as high chip rate TDD

	>Code list
	MP
	1..16
	
	

	>>Channelisation Codes
	MP
	
	Integer(1..16)
	Same as high chip rate TDD mode. Only spreading factor 16 is applicable.


PICH info

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Channelisation code
	MD
	
	Enumerated (

(16/1)...(16/16))
	Same as high chip rate TDD.

	Timeslot 
	MD
	
	Timeslot number 10.3.6.72
	Same as high chip rate TDD.

	
	
	
	
	

	Midamble shift
	MD
	
	Integer(0..15)
	Range depends on cell configuration. A fixed association between channelisation codes and midamble shift is described in 25.928.

	Repetition period/length
	MD
	
	Enumerated((4/2),(8/2), (8/4),(16/2), (16/4), (32/2),(32/4),(64/2),(64/4))
	Same as high chip rate TDD.

	Offset
	MP
	
	Integer (0...Repetition period -1)
	Same as high chip rate TDD.

	Paging indicator length
	MD
	
	Integer (2, 4, 8)
	Same as high chip rate TDD.

	NGAP
	MD
	
	Integer(2, 4, 8)
	Same as high chip rate TDD.

	NPCH
	MD
	
	Integer(1 .. 8)
	Same as high chip rate TDD.


11.5  Additional information elements for BCH

These information are proposed to be additionally included in System information block type 5 (in addition to the parameters for common channels)

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Uplink synchronisation step size
	MP
	
	Integer(1..8)
	This parameter specifies the step size to be used for the adjustment of the uplink transmission timing

	Uplink synchronisation frequency
	MP
	
	Integer(1..8)
	This parameter specifies the frequency of the adjustment of the uplink transmission timing

	W
	MP
	
	Integer(8, 9, 12, 16, 21, 32, 64)
	


