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Introduction

This paper describes the needed additions on physical channel parameters for TDD. The described changes were made under respect of harmonisation to FDD as far as possible, but nevertheless the different layer 1 and the full support of shared channels (uplink, downlink and standalone) causes a lot of necessary changes.

The paper starts with a physical channel definition for TDD supported by graphical examples in section 1. Based on the definitions a proposal with concrete changes to 25.331 is provided in section 2.

1. Physical Channel Definition

First, a burst is the combination of a data part, a midamble, and a guard period. A duration of a burst is one time slot. Several bursts can be transmitted at the same time from one transmitter. In this case, the data part must use different channalization codes, but the same scrambling code. The midamble part has to use the same basic midamble code, but can use different time shifts.

Physical Channel: A physical channel in TDD is a burst, which is repeated in the same timeslot with a certain REPETITION LENGTH of consecutive RF in and after each RF defined by a REPETITION PERIOD, starting at a certain frame number defined by the SUPERFRAME OFFSET in the multiframe, where the REPETITION PERIOD is a submultiple of 72, i.e. 1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, or 72, and the SUPERFRAME OFFSET is in the interval 0 ...  REPETITION PERIOD-1. The REPETITION LENGTH of each repeated allocation can have the values 1, 2, 4 and 8. It should be equal to the longest interleaving depth of all transport channels on this physical channel.

The data part of the burst is spread with a CHANNALIZATION CODE. This CHANNALISATION CODE is a OVSF code, that can have a spreading factor of 1, 2, 4, 8, or 16. The data rate of the physical channel is depending on the used spreading factor of the used OVSF code.

The midamble part of the burst can contain two different MIDAMBLE TYPES: a short one of length 256 chips, or a long one of 512 chips. The data rate of the physical channel is depending on the used midamble length. The midamble is transmitted with a channel specific time shift called the MIDAMBLE SHIFT. The 256 chip midamble supports 3 different time shifts, the 512 chip midamble supports 8 or 16 time shifts (mode is broadcasted depending on the cell environment).

A TFCI PRESENCE parameter indicates whether the TFCI shall be included. This is important for CCTrCH, which have capacity on more than one timeslot within a frame to have TFCI redundancy.

So a physical channel is defined by the following parameters: 

· FREQUENCY [0 ... 698], 

· TIMESLOT [0 ... 14],

· CHANNALIZATION CODE [0 ... 30],

· MIDAMBLE TYPES [1,2] short, long,

· MIDAMBLE SHIFT [0 ... 15] for a long midamble and [0,1 or 2] for a short midamble 

· REPETION PERIOD [1, 2, 3, 4, 6, 8, 9, 12, 18, 24, 36, or 72]

· SUPERFRAME OFFSET [0 ...  REPETITION PERIOD-1],

· and REPETITION LENGTH [1, 2, 4 and 8],

· TFCI PRESENCE [0=not present,1=present].

The following parameters of a physical channel are cell specific and therefor not needed within the DPCH info element:

· SCRAMBLING CODE [0 ... 127],

· and BASIC MIDAMBLE CODE [0 ... 127].

When a physical channel is established, a ACTIVATION TIME (default value = UE Activation time) is given. The physical channels can either be of infinite duration (=default value), or an  ALLOCATION DURATION indicates the end of the allocation.

Example 1:

The following example shows four different physical channels to illustrate the use of the parameters REPETITION PERIOD, SUPERFRAME OFFSET and REPETITION LENGTH:
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Radio Frame (10ms)

(

superframe length = 72)

physic. channel 1 (TIMESLOT=2; CHANNALIZATION CODE=2; REPETITION

PERIOD=1; SUPERFRAME OFFSET=0; REPETITION LENGTH=1)

physic. channel 2 (TIMESLOT=2; CANNALIZATION CODE=5; REPETITION

PERIOD=2; SUPERFRAME OFFSET=0; REPETITION LENGTH=1)

physic. channel 3 (TIMESLOT=13; CHANNALIZATION CODE=5; REPETITION

PERIOD=3; SUPERFRAME OFFSET=0; REPETITION LENGTH=2)

physic. channel 4 (TIMESLOT=5; CHANNALIZATION CODE=4; REPETITION

PERIOD=3; SUPERFRAME OFFSET=1; REPETITION LENGTH=1)

one Resource Unit


Example 2:

 A RT service, e.g. speech, occupies one CHANNALIZATION CODE with SF 16 continuously. Periodic measurement transmissions are required every 360ms, occupying a second CHANNALIZATION CODE with SF 16 in 4 frames of a superframe. To get similar quality to the speech service, interleaving over two frames should be used. This gives the following resource allocation in a superframe:
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physic. channel for speech (CHANNALIZATION CODE=5; REPETITION

PERIOD=1; SUPERFRAME OFFSET=0; REPETITION LENGTH=1)

physic. channel for low data rate (CHANNALIZATION CODE=3; REPETITION

PERIOD=36; SUPERFRAME OFFSET=0; REPETITION LENGTH=2)

1 

Superframe = 72 frames

on 

uplink TIMESLOT = 1


2. Proposed Changes to 25.331v1.1.0

10.2.6.1 Frequency info

Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


Frequency number

M
M
Designate the centerfrequency of the uplink carrier for FDD and of the carrier for TDD

Duplex distance

O
-


Chip rate

O
O


Mode

O
O
Designate FDD or TDD mode

10.2.6.2 Primary CCPCH info

Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


DL scrambling code

M
M
DL scrambling code used for Primary CCPCH

Timeslot

-
M
Timeslot for Primary CCPCH

Midamble type

-
M
Long or short Midamble

Superframe offset

-
O
The offset of the first CCPCH transmission in a 72 superframe

Repetition period

-
M
Repetition period of the CCPCH in the 72 superframe

Repetition length

-
O
Length of the allocation for each repetition

10.2.6.3 Secondary CCPCH info

Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


DL scrambling code

O
O
Only needed if different from DL scrambling code of Primary CCPCH

Channelization code

M
M


Timeslot

-
M
Timeslot of the Secondary CCPCH

Midamble type

-
M
Long or short midamble

Midamble shift

-
M
Midamble shift of the Secondary CCPCH

Superframe offset

-
O
The offset of the first CCPCH transmission in a 72 superframe

Repetition period

-
M
Repetition period of the CCPCH in the 72 superframe

Repetition length

-
O
Length of the allocation for each repetition

10.2.6.4 PRACH info

Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


Access slot

M
-
For each allowed access slot for the preambles

Preamble spreading code

M
-
For each code to use for spreading of the preamble. There is also a one to one mapping from preamble code to what scrambling code to use for the message part.

Preamble signature

M
-
For each allowed preamble signature.

Spreading factor

M
M
For FDD each rate or SF that are allowed to use on the data part (I-branch) in the message part of the random access. For TDD spreading factor 8 or 16 possible.

Timeslots

-
M
List of PRACH timeslots

Spreading  codes

-
M
List of allowed channalization codes (1to1 mapping between spreading code and midamble shift) 

Midamble code

-
M
Basic midamble code for PRACH (two different midamble codes possible)

10.2.6.5 PRACH power control info

Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


UL target SIR

M
M
The usage of these parameters needs clarification and are also dependent on the WG1 RACH discussions.

Primary CCPCH DL TX power

M
M


UL interference

M
M


Constant value

M
M


10.2.6.6 Uplink DPCH info

Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


UL scrambling code

M
-
What short or long uplink scrambling code a certain UE should use

DPCCH channelization code

M
-
SF of the channelization code for control part. [The necessity of this parameter is FFS.]

DPDCH channelization code

M
-
SF of the channelization code for data part
For each DPDCH

DPCH channelization code

-
M
Channelization code for DPCH
For each DPCH (TDD only)

Midamble Type

-
M
short or long midamble


DPCH midamble shift

-
M
Midamble shift of the DPCH


Timeslot

-
M
Timeslot of the DPCH


Superframe offset

-
O
Offset of the first DPCH transmission in a 72 Superframe


Repetition Period

-
M
Repetition period of the DPCH in the 72 Superframe


Repetition length

-
O
Length of the allocation for each repetition


TFCI presence 

-
O
coding for a TFCI field in a DPCH


10.2.6.8 Downlink DPCH info

Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


DL scrambling code

O
-
Only needed if different from DL scrambling code of Primary CCPCH

DL channelization code

M
M
Channelization codes to be used in the downlink for DPCH
For each DPCH

Midamble Type

-
M
short or long midamble


DPCH midamble shift

-
M
Midamble shift of DPCH


Timeslot

-
M
Timeslot of the DPCH


Superframe offset

-
O
Offset of the first DPCH transmission in a 72 Superframe


Repetition period

-
M
Repetition period of the DPCH in the 72 Superframe


Repetition length

-
O
Length of the allocation for each repetition


TFCI presence

-
O
coding for a TFCI field in a DPCH














[Editors note: Now included in the Uplink DPCH info element] 












[Editors note: Now included in the Downlink DPCH info element]
10.2.6.9 PUSCH info

Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


PUSCH channelization code

-
M
Channelization code for PUSCH
For each PUSCH 

Midamble Type

-
M
short or long midamble


PUSCH midamble shift

-
M
Midamble shift of the PUSCH


Timeslot

-
M
Timeslot of the PSUCH


Superframe offset

-
O
Offset of the first PUSCH transmission in a 72 Superframe


Repetition Period

-
M
Repetition period of the PUSCH in the 72 Superframe


Repetition length

-
O
Length of the allocation for each repetition


TFCI presence 

-
O
coding for a TFCI field in a PUSCH


10.2.6.10 PDSCH info

Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


DL channelization code

-
M
Channelization codes to be used in the downlink for PDSCH
For each PDSCH

Midamble Type

-
M
short or long midamble


PDSCH midamble shift

-
M
Midamble shift of PDSCH


Timeslot

-
M
Timeslot of the PDSCH


Superframe offset

-
O
Offset of the first PDSCH transmission in a 72 Superframe


Repetition period

-
M
Repetition period of the PDSCH in the 72 Superframe


Repetition length

-
O
Length of the allocation for each repetition


TFCI presence

-
O
coding for a TFCI field in a PDSCH


10.2.6.11 Activation start time info
Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


Activation time

-
O
frame number indicates the begin of the allocation

10.2.6.12 Allocation duration info
Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


Allocation duration

-
O
frame numer indicates the end of the allocation

10.2.6.13 PUSCH power control info
Parameters
REFERENCE
TYPE
NOTE



FDD
TDD


PUSCH power control

-
O
power control parameter for PUSCH
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one Resource Unit 











physic. channel 4 (TIMESLOT=5; CHANNALIZATION CODE=4; REPETITION PERIOD=3; SUPERFRAME OFFSET=1; REPETITION LENGTH=1)







physic. channel 3 (TIMESLOT=13; CHANNALIZATION CODE=5; REPETITION PERIOD=3; SUPERFRAME OFFSET=0; REPETITION LENGTH=2)







physic. channel 2 (TIMESLOT=2; CANNALIZATION CODE=5; REPETITION PERIOD=2; SUPERFRAME OFFSET=0; REPETITION LENGTH=1) 







physic. channel 1 (TIMESLOT=2; CHANNALIZATION CODE=2; REPETITION PERIOD=1; SUPERFRAME OFFSET=0; REPETITION LENGTH=1)







Radio Frame (10ms)







(superframe length = 72)







Codes
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physic. channel for low data rate (CHANNALIZATION CODE=3; REPETITION PERIOD=36; SUPERFRAME OFFSET=0; REPETITION LENGTH=2)







physic. channel for speech (CHANNALIZATION CODE=5; REPETITION PERIOD=1; SUPERFRAME OFFSET=0; REPETITION LENGTH=1)















1 Superframe = 72 frames



on uplink TIMESLOT = 1







Codes












