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13.3.2.6
Additional parameters to be broadcast
This section identifies parameters that additionally need to be broadcast to support 1.28Mcps 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]).

1.28Mcps TDD has higher requirements on the uplink timing of transmissions than 3.84Mcps TDD. The means to preserve uplink synchronization are layer1 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. 
13.3.2.x 
Parameter required to inform the usage of TSTD

Depending on the capability of the base station and the characteristics of the physical channels, TSTD can be used to overcome the time varying characteristics of the communication channel. In 1.28Mcps UTRA TDD, TSTD can be applied to P-CCPCH, DwPCH, and DPCH. In case of DPCH, UE shall have the knowledge about the usage of TSTD due to the power control of DPCH. Transmission power control of DPCH is currently discussed for 1.28Mcps in WG1. Similar as for the IE "Tx diversity indicator" for FDD, "TSTD indicator" can be defined and used to inform the application of TSTD to DPCH.

13.3.3
Information elements for 1.28Mcps TDD

NOTE:
The tabular description in this section is for information only. Change requests on TS 25.331 may follow different methodology to incorporate changes for release 00.

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 3.84Mcps TDD mode are highlighted with revision marks. The section numbers in the type and reference column refer to 25.331v3.3.0.
13.3.3.1
Dedicated physical channel information
Uplink DPCH info

	Information Element/Group name
	Need
	Multi
	Type and reference
	DESCRIPTION

	Uplink DPCH power control info
	OP
	
	10.3.6.79
	Not required in 1.28Mcps TDD

	Uplink Timing Advance
	OP
	
	
	This information element is not required in 1.28Mcps TDD

	UL CCTrCH List
	MP
	1..8
	
	

	>TFCS Identity
	MD
	
	10.3.5.21
	Same as 3.84Mcps TDD

	>2nd interleaving mode
	MP
	
	Enumerated(Frame, Timeslot)
	Same as 3.84Mcps TDD

	>Puncturing limit
	MP
	
	Real(0.40..1.0 by step of 0.04)
	Same as 3.84Mcps TDD

	>Repetition period
	MD
	
	Integer(1, 2,4,8,16,32,64)
	Same as 3.84Mcps TDD

	>Repetition length
	MP
	
	Integer(1.. Repetition period –1 )
	Same as 3.84Mcps TDD

	>Time info
	MP
	
	10.3.6.71
	Same as 3.84Mcps TDD

	>TFCI coding
	MP
	
	Integer(4,8,16,32)
	Same as 3.84Mcps TDD

	>Timeslot list
	MP
	1..6
	
	

	>>Timeslot number
	MP
	
	Integer(1..6)
	Reduced range compared to 3.84Mcps TDD mode.

	>>Burst Type
	MP
	
	Enumerated(Type 1, Type 2)
	This information is not needed in 1.28Mcps 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 3.84Mcps TDD

	>>CHOICE SF
	MP
	
	
	

	>>> SF1
	
	
	Enumerated(QPSK, 8PSK)
	Modulation options in contrast to 3.84Mcps 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 3.84Mcps 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 3.84Mcps TDD

	>2nd interleaving mode
	MP
	
	Enumerated(Frame, Timeslot)
	Same as 3.84Mcps TDD

	>Puncturing limit
	MP
	
	Real(0.40..1.0 by step of 0.04)
	Same as 3.84Mcps TDD

	>Repetition period
	MD
	
	Integer(1, 2,4,8,16,32,64)
	Same as 3.84Mcps TDD

	>Repetition length
	MP
	
	Integer(1.. Repetition period –1 )
	Same as 3.84Mcps TDD

	>Time info
	MP
	
	10.3.6.71
	Same as 3.84Mcps TDD

	>TFCI coding
	MP
	
	Integer(4,8,16,32)
	Same as 3.84Mcps TDD

	>Timeslot list
	MP
	1..6
	
	

	>>Timeslot number
	MP
	
	Integer(1..6)
	Reduced range compared to 3.84Mcps 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.

	>>Burst Type
	MP
	
	Enumerated(Type 1, Type 2)
	This information is not needed in 1.28Mcps TDD because only one burst type exists.

	>> TFCI existence
	MP
	
	Boolean
	Same as 3.84Mcps TDD

	>>CHOICE SF
	MP
	
	
	

	>>> SF1
	
	
	Enumerated(QPSK, 8PSK)
	Modulation options in contrast to 3.84Mcps TDD mode

	>>> Other
	
	
	
	

	>>>>Code list
	MP
	1..16
	
	

	>>>>>Channelisation Codes
	MP
	
	Integer(1..16)
	Same as 3.84Mcps TDD mode.


13.3.3.2
Shared channel information
Details of shared channels have not been decided yet for 1.28Mcps TDD. However, it is foreseen that no modifications are required for shared channels except similar changes as for dedicated channels.

13.3.3.3
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 3.84Mcps TDD

	Puncturing limit
	MP
	
	Real(0.40..1.0 by step of 0.04)
	Same as 3.84Mcps TDD

	TFCI coding
	MP
	
	Integer(4,8,16,32)
	Same as 3.84Mcps TDD

	Timeslot list
	MP
	1..6
	
	

	>Timeslot number
	MP
	
	Integer(1..6)
	Reduced range compared to 3.84Mcps 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 3.84Mcps 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 3.84Mcps TDD.


FPACH info

This IE is not used in 3.84Mcps 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 3.84Mcps 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 


13.3.3.4
Common channel information elements
PCCPCH info

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

	Cell parameter Id
	MP
	
	Integer(0..127)
	

	Block STTD indicator
	MD
	
	Block STTD indicator 10.3.6.5
	Default value is "TRUE" The usage of Block STTD for 1.28 Mcps TDD is currently under discussion in WG1


SCCPCH info

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

	2nd interleaving mode
	MP
	
	Enumerated(Frame, Timeslot)
	Same as 3.84Mcps TDD

	Puncturing limit
	MP
	
	Real(0.40..1.0 by step of 0.04)
	Same as 3.84Mcps TDD

	Repetition period
	MD
	
	Integer(2,4,8,16,32,64)
	Same as 3.84Mcps TDD

	Repetition length
	MP
	
	Integer(1.. Repetition period –1 )
	Same as 3.84Mcps TDD

	Offset
	MP
	
	Integer(1..Repetition Period-1)
	Same as 3.84Mcps TDD

	TFCI coding
	MP
	
	Integer(4,8,16,32)
	Same as 3.84Mcps TDD

	Timeslot list
	MP
	1..6
	
	

	>Timeslot number
	MP
	
	Integer(1..6)
	Reduced range compared to 3.84Mcps 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.

	Burst Type
	MP
	
	
	This information is not needed in 1.28Mcps TDD because only one burst type exists.

	> TFCI existence
	MP
	
	Boolean
	Same as 3.84Mcps TDD

	>Code list
	MP
	1..16
	
	

	>>Channelisation Codes
	MP
	
	Integer(1..16)
	Same as 3.84Mcps 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 3.84Mcps TDD.

	Timeslot 
	MD
	
	Timeslot number 10.3.6.72
	Same as 3.84Mcps TDD.

	Burst type
	MP
	
	Enumerated (Typ1,Typ2)
	

	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 3.84Mcps TDD.

	Offset
	MP
	
	Integer (0...Repetition period -1)
	Same as 3.84Mcps TDD.

	Paging indicator length
	MD
	
	Integer (2, 4, 8)
	Same as 3.84Mcps TDD.

	NGAP
	MD
	
	Integer(2, 4, 8)
	Same as 3.84Mcps TDD.

	NPCH
	MD
	
	Integer(1 .. 8)
	Same as 3.84Mcps TDD.


13.3.3.5
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)
	


13.3.3.x 
Additional information element for TSTD

The following information element is proposed to be additionally included in IE "Downlink DPCH info for each RL".
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	TSTD indicator
	MD
	
	Boolean
	Default value is "TRUE"


13.3.4
IE change example for 1.28Mcps TDD

NOTE:
The tabular description in this section is for information only. Change requests on TS 25.331 may follow different methodology to incorporate changes for release 00.

It has been decided to distinguish the differences of FDD and TDD with the help of the CHOICE mode notation as described in [5] and [6]. This notation is suitable to both outline the desired commonalties between both modes and shows also the differences in an easy-to-read manner.
In order to include information elements that are specific for 1.28Mcps TDD into the existing [5] a similar principle could be used. An example how the differences between 1.28 Mcps TDD and 1.28 Mcps TDD could be shown is given in the table below. 

10.3.6.49
Primary CCPCH info

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

	CHOICE mode
	MP
	
	
	

	>FDD
	
	
	
	

	>>TX Diversity indicator
	MD
	
	Boolean
	Default value is "TRUE"

	>TDD
	
	
	
	

	>>CHOICE TDD mode
	
	
	
	

	>>>3.84Mcps
	
	
	
	

	>>>>CHOICE SyncCase
	OP
	
	
	

	>>>>>Sync Case 1
	
	
	
	

	>>>>>>Timeslot
	MP
	
	Integer (0...14)
	PCCPCH timeslot


	>>>>>Sync Case 2
	
	
	
	

	>>>>>>Timeslot
	MP
	
	Integer(0..6)
	

	>>>1.28Mcps
	
	
	Null
	(No data)

	>>Cell parameters ID
	OP
	
	Integer (0...127)
	The Cell parameters ID is described in 25.223.

	>>Block STTD indicator
	MD
	
	Block STTD indicator 10.3.6.5
	Default value is "TRUE". The usage of Block STTD is currently under discussion in WG1


Example for inclusion of 1.28 Mcps TDD in tabular format

The principles how 1.28 Mcps TDD option can be included in the tabular format of [5] have been described. It is proposed to apply a notation as shown in the above example in order to represent 1.28 Mcps TDD in [5] in R2000. 

14
Key Procedures of TDD Low Chip Rate Option

14.1
RACH Procedure

14.1.1
Basic RACH Mechanism

The RACH mechanism that has been defined for the 1.28 Mcps TDD [1] is a two-step process that is similar to the two-step process that has been adopted for UTRA FDD. 

Uplink Pilot Timeslot UpPTS is used for transmission of random access signatures, called SYNC1. The UpPTS is located in each 5 ms subframe and it is composed of 128 chips of SYNC1 and 32 chips of guard period. There should be 256 different SYNC1codes for the whole system and each 8 SYNC1 codes are allocated in a code group. Each 8 SYNC1 codes group corresponds to one SYNC code which is an identity of a cell and used for DL synchronization purpose. 

When a RACH access is made with the 1.28 Mcps TDD option the following steps are completed:

i)
The UE randomly chooses its SYNC1 code for cell access out of the 8 possible SYNC1 codes of the code group that is indicated through the used SYNC sequence in DwPTS. The UE transmits using this SYNC1 code in the 
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