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1 Introduction

The purpose of this document is to describe the Cell Sync Burst Instructions for Node B Synchronisation via the air interface. 

2 Discussion

2.1
Synchronisation Instructions
2.1.1
Instruction definitions
According to the signalling aspects for cell synchronisation (see Ref. [2]), procedures are necessary to instruct the cells to transmit the cell sync bursts and to request measurements from the individual cells when a cell sync burst was received. 

In order to avoid a high number of signalling messages to start the cell sync burst transmitting and then to start the common measurements on cell sync bursts, a combined procedure is proposed by which:

· the cells are instructed to transmit the cell sync burst and 

· the measurements on cell sync bursts are started.

Further procedures are necessary for measurement reports, to terminate the started cell sync burst transmission and to cover the failure cases. 

For the state transition phase from the Initial Phase to the Steady State Phase it is proposed to have a cell sync burst “reconfiguration” procedure in order to avoid a cell sync burst termination procedure and afterwards to restart the cell sync burst transmission and cell sync burst measurements.

In case a special cell sync burst shall be transmitted for late-entrant cells, the special cell sync burst shall be transmitted only once and no measurement is started. After this exceptional event the cell sync burst transmission and measurement reports in steady state phase shall proceed. It is therefore proposed that the cell sync burst “initiation” procedure applies for this exceptional case as used in the initial phase. 

2.1.2
Information elements
Within the Cell Sync burst instruction definitions the transmission of cell sync bursts during the different phases have to be initiated and measurements are started in parallel. The following table summarises the information elements required within the individual synchronisation phases. 


Initial Phase
Late-Entrant Cells

Cell Synchronisation Initiation Request

Special Cell Sync Burst to transmit
Special Cell Sync Burst measurement from new cell

Cell sync burst transmission initiation
SFN (Start Frame)
SFN (Special Sync Burst to transmit)



Repetition Period




Tx Cell Sync Burst Code
Tx Cell Sync Burst Code



Tx Power
Tx Power


Cell sync burst measurement initiation
Rx Cell Sync Burst Code

SFN (when cell sync burst is transmitted)


Report characteristics

Rx Cell Sync Burst Code




Report characteristics

Table 1: Information elements for Initial Phase and Late-Entrant cells
In the steady-state phase the synchronisation schedule defines a number of cells transmitting each a cell sync burst at the same time, which shall be measured from another number of cells. The individual cell sync bursts are distinguished by different cell sync codes and cell sync code shifts. 

To define the SFN where to transmit/receive, the SFN period is divided into cycles, that have the same schedule. Within a cycle each cell receives for each slot an individual set of parameters for the cell sync bursts to transmit/receive.


Steady-State Phase

Cell Synchronisation Reconfiguration Request


Cell sync burst transmission reconfiguration
Number of cycles per SFN period


Number of slots per cycle


Tx Cell Sync Code


Tx Cell Sync Code shift


Tx Power

Cell sync burst measurement reconfiguration
Number of cycles per SFN period


Number of slots per cycle


For all simultaneous receptions


Rx Cell Sync Code


Rx Cell Sync Code shifts


Report characteristics

Table 2: Information elements for Steady-State Phase

Initial Phase
Steady-State Phase
Late-Entrant Cells

Cell Synchronisation Report
SFN where cell sync burst has been received
Number of cycles per SFN period



Cell Sync Burst Timing
Number of slots per cycle



Cell Sync Burst Signal Strength
For all simultaneous receptions




Rx Cell Sync Code




Rx Cell Sync Code shifts




Cell Sync Burst Timing [8 bits]




Cell Sync Burst SIR


Table 3: Information elements for Cell Synchronisation reports
3 Proposal

1. It is proposed to add section 2.1 of this document as section “Synchronisation Instructions” within “Study Areas”, replacing the section “Neighbouring Cell Measurement” of the Technical Report [1]. Consequently the subsection title “Neighbouring Cell Measurement” in section 7 shall be replaced by “Synchronisation Instructions”. 

2. Text shown in the attachment is proposed to be included in section 7 “Synchronisation Instructions” of [1].

4 References

[1] TR 25.838 v0.1.1, Node B Synchronisation for TDD (Iub/Iur aspects)

[2]
R3-010107, TDD Node B Synchronisation signalling on Iub (Rel. 4)

Attachment – Proposed text additions to TR 25.838

7.1
Synchronisation Instructions
7.1.1
EP for Cell Sync Burst instructions
Following Class 1 procedures shall be defined for cell sync burst instruction settings:

Elementary Procedure
Message
Successful Outcome
Unsuccessful Outcome



Response message
Response message
Timer

Cell Sync Burst Initiation
CELL SYNCHRONISATION INITIATION REQUEST
CELL SYNCHRONISATION INITIATION RESPONSE
CELL SYNCHRONISATION INITIATION FAILURE


Cell Sync Burst Reconfiguration
CELL SYNCHRONISATION RECONFIGURATION REQUEST
CELL SYNCHRONISATION RECONFIGURATION RESPONSE
CELL SYNCHRONISATION RECONFIGURATION FAILURE


For report of the measured cell sync bursts, for terminating the started cell sync burst transmission and for failure cases, the following class 2 EPs shall be defined:

Elementary Procedure
Message

Cell Sync Burst Reporting
CELL SYNCHRONISATION REPORT

Cell Sync Burst Termination
CELL SYNCHRONISATION TERMINATION REQUEST

Cell Sync Burst Failure
CELL SYNCHRONISATION FAILURE INDICATION

7.1.2
Cell Sync Burst instruction procedures
7.1.2.1
Cell Synchronisation Initiation

This procedure is used by a CRNC to request the transmission of cell sync bursts and/or to start measurements on cell sync bursts in a Node B.
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Figure 1: Cell Synchronisation Initiation procedure: Successful Operation
The procedure is initiated with a CELL SYNCHRONISATION INITIATION REQUEST message sent from the CRNC to the Node B using the Node B control port.

Upon reception, the Node B shall initiate the requested transmission according to the parameters given in the request and start the measurement on cell sync bursts if requested. 
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Figure 2: Cell Synchronisation Initiation procedure: Unsuccessful Operation
If the requested transmission or measurement on cell sync bursts cannot be initiated, the Node B shall send a CELL SYNCHRONISATION INITIATION FAILURE message sent over the Node B control port. The message shall include the Cause IE set to an appropriate value.
7.1.2.2
Cell Synchronisation Reconfiguration

This procedure is used by a CRNC to reconfigure the transmission of cell sync bursts and/or to reconfigure measurements on cell sync bursts in a Node B.
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Figure 3: Cell Synchronisation Reconfiguration procedure: Successful Operation
The procedure is initiated with a CELL SYNCHRONISATION RECONFIGURATION REQUEST message sent from the CRNC to the Node B using the Node B control port.

Upon reception, the Node B shall reconfigure the cell sync burst transmission and/or measurements according to the parameters given in the request. 
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Figure 4: Cell Synchronisation Reconfiguration procedure: Unsuccessful Operation
If the Node B cannot reconfigure the requested transmission or measurement on cell sync burst, the CELL SYNCHRONISATION RECONFIGURATION FAILURE message shall be sent to CRNC. The message shall include the Cause IE set to an appropriate value.
7.1.2.3
Cell Synchronisation Reporting

This procedure is used by a Node B to report the result of cell sync burst measurements requested by the CRNC with the Cell Synchronisation Initiation or Cell Synchronisation Reconfiguration procedure.
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Figure 5: Cell Synchronisation Reporting procedure: Successful Operation
If the requested synchronisation measurement reporting criteria are met, the Node B shall initiate a Cell Synchronisation Reporting procedure. The CELL SYNCHRONISATION REPORT message shall use the Node B control port.

7.1.2.4
Cell Synchronisation Termination

This procedure is used by the CRNC to terminate a cell synchronisation previously requested by the Cell Synchronisation Initiation procedure.
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Figure 6: Cell Synchronisation Termination procedure: Successful Operation

This procedure is initiated with a CELL SYNCHRONISATION TERMINATION REQUEST message, sent from the CRNC to the Node B using the Node B control port.

7.1.2.5
Cell Synchronisation Failure

This procedure is used by the Node B to notify the CRNC that a synchronisation burst transmission or synchronisation measurement procedure can no longer be supported.

[image: image7.wmf]CRNC

Node B

CELL SYNCHRONISATION FAILURE

INDICATION


Figure 7: Cell Synchronisation Failure procedure: Successful Operation
This procedure is initiated with a CELL SYNCHRONISATION FAILURE INDICATION message, sent from the Node B to the CRNC using the Node B control port.

7.1.3
Cell Sync Burst instruction message definitions
7.1.3.1
CELL SYNCHRONISATION INITIATION REQUEST
IE/Group Name
Presence
Range
IE Type and Reference
Semantics Description

Message Discriminator





Message Type





Transaction Id





C-ID





Common physical channel ID
M




Cell Sync Burst Transmission Initiation

0..1



>SFN
M




>Cell Sync Burst Code
M




>Cell Sync Burst Repetition Period
M


Repetition Period = 0 for late entrant cells

>Initial DL transmission Power
M
DL Power



Cell Sync Burst Measurement Initiation

0..1



>Cell Sync Burst Code
M




>Cell Sync Burst Report Type
M

ENUMERATED (Initial Phase, Steady-State Phase, Late-Entrant Cell, .. )


>SFN
O


Indicates SFN when special Cell Sync Burst is transmitted for late entrant cells

Synchronisation Report Characteristics 
M




7.1.3.2
CELL SYNCHRONISATION RECONFIGURATION REQUEST
IE/Group Name
Presence
Range
IE Type and Reference
Semantics Description

Message Discriminator





Message Type





Transaction Id





C-ID





Common physical channel ID
M




Cycles per SFN period
M




Slots per SFN cycle
M




Offset
M

INTEGER (0..511)


Cell Sync Burst Repetition Period
M

INTEGER (64..511)


Transmit Burst Enabling
O

ENUMERATED (Enabled, Disabled)


Cell Sync Burst Transmission Initiation

0..1



>Cell Sync Burst Transmission Information

1 .. <maxnoofTransmitslotspercycle>



>>Slot number to transmit 
M




>>Cell Sync Burst Code
M




>>Cell Sync Burst Code shift
M

INTEGER (0..7,..)


>>DL transmission Power
O
DL Power



Cell Sync Burst Measurement Initiation

0..1



>Cell Sync Burst Measurement Information

1 .. <maxnoofReceiveslotspercycle>



>>Slot number to receive
M




>>Cell Sync Burst Information

1..<maxnoofreceptionsperSlot>



>>Cell Sync Burst Code
M




>>Cell Sync Burst Code shift
M

INTEGER (0..7,..)


>Cell Sync Burst Report Type
M

ENUMERATED (Initial Phase, Steady-State Phase, Late-Entrant Cell, .. )


>Synchronisation Report Characteristics
M




7.1.3.3
CELL SYNCHRONISATION REPORT
IE/Group Name
Presence
Range
IE Type and Reference
Semantics Description

Message Discriminator





Message Type





Transaction Id





Cell Synchronisation Information

1.. <maxCellinNodeB >



>C-ID
M




>CHOICE Cell Sync Burst Report Type





>>Initial Phase





>>>CHOICE Cell Sync Burst Availability Indicator
M




>>>>Cell Sync Burst Available





>>>>>SFN
M


SFN number where cell sync burst has been received

>>>>>Cell Sync Burst Timing
M




>>>>>Cell Sync Burst Signal Strength
M




>>>>Cell Sync Burst not Available


NULL


>>Steady-State Phase





>>>Cell Sync Burst Measured Information

1 .. <maxnoofCellSyncBursts>



>>>>Slot number
M




>>>>Cell Sync Burst Information

1..<maxnoofreceptionsperSlot>



>>>>>Cell Sync Burst Code
O




>>>>>Cell Sync Burst Code shift
O




>>>>>CHOICE Cell Sync Burst Availability Indicator
M




>>>>>>Cell Sync Burst Available





>>>>>>>Cell Sync Burst Timing
M




>>>>>>>Cell Sync Burst SIR
M




>>>>>>Cell Sync Burst not Available


NULL


>>Late-Entrant Cell


NULL


7.1.3.4
Synchronisation Report Characteristics

Different methods shall apply for the measured cell sync burst reports. In the initial phase and for the measurement on late-entrant cells an immediate report after the measured frame is expected.

In the steady-state phase measurement reports may be given after every measured frame, after every SFN period or only when the requested threshold is exceeded.

IE/Group Name
Presence
Range
IE Type and Reference
Semantics Description

Synchronisation Report Characteristics





>Synchronisation Report characteristics type
M

ENUMERATED (Frame related, SFN period related, Threshold exceeding,...)
Frame related – after every measured frame

SFN period related – after every SFN period

Threshold exceeding – when cell sync burst timing or SIR rises above the requested threshold

>Threshold exceeding
C-Threshold exceeding


Applies only to the Steady State Phase

>>Cell Sync Burst Threshold  Information

1 .. <maxnoofCellSyncBursts>



>>>Slot number to receive
M




>>>>Cell Sync Burst Information

1..<maxnoofreceptionsperSlot>



>>>Cell Sync Burst Code
M




>>>Cell Sync Burst Code shift
M




>>>Cell Sync Burst Arrival Time
M


Indicates the arrival time in synchronised mode

>>>Cell Sync Burst Timing Threshold
M


0: 0 chips

1: 0.125 chips

2: 0.25 chips

...

The threshold variation for which the Node B shall trigger a Cell Synchronisation Report. 

>>>Cell Sync Burst SIR Threshold
O


The threshold variation for which the Node B shall trigger a Cell Synchronisation Report.


3

_1035917400.doc


CRNC







Node B







CELL SYNCHRONISATION INITIATION ReQUEST







CELL SYNCHRONISATION INITIATION FAILURE




































_1038307350.doc


CRNC







Node B







CELL SYNCHRONISATION RECONFIGURATION ReQUEST







CELL SYNCHRONISATION RECONFIGURATION RESPONSE




































_1038307398.doc


CRNC







Node B







CELL SYNCHRONISATION RECONFIGURATION ReQUEST







CELL SYNCHRONISATION RECONFIGURATION FAILURE




































_1035919653.doc


CRNC







Node B







CELL SYNCHRONISATION TERMINATION REQUEST








































_1035919882.doc


CRNC







Node B







CELL SYNCHRONISATION FAILURE INDICATION








































_1035919232.doc


















CELL SYNCHRONISATION Report











Node B







CRNC
























_1035917198.doc


CRNC







Node B







CELL SYNCHRONISATION INITIATION ReQUEST







CELL SYNCHRONISATION INITIATION RESPONSE




































