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1 Introduction

It is proposed to discuss and include the following text into TR R3.004 ‘Node B Synchronization for 1.28 Mcps TDD (Iub/Iur aspects)’.
7

Agreements and associated contributions

This section shows the changes to NBAP messages that need to be made in order to support the synchronisation procedures of 1.28 Mcps TDD.

7.1
NBAP Elementary Procedures used in Synchronisation

The following Class 1 procedures shall be used for synchronisation purposes:

Elementary Procedure
Message
Successful Outcome
Unsuccessful Outcome



Response message
Response message

Cell Synchronisation Initiation [TDD]
CELL SYNCHRONISATION INITIATION REQUEST
CELL SYNCHRONISATION INITIATION RESPONSE
CELL SYNCHRONISATION INITIATION FAILURE

Cell Synchronisation Reconfiguration [TDD]
CELL SYNCHRONISATION RECONFIGURATION REQUEST
CELL SYNCHRONISATION RECONFIGURATION RESPONSE
CELL SYNCHRONISATION RECONFIGURATION FAILURE

Cell Synchronisation Adjustment [TDD]
CELL SYNCHRONISATION ADJUSTMENT REQUEST
CELL SYNCHRONISATION ADJUSTMENT RESPONSE
CELL SYNCHRONISATION ADJUSTMENT FAILURE

Table 1
The following Class 2 procedures shall be used for synchronisation purposes:

Elementary Procedure
Message

Resource Status Indication
RESOURCE STATUS INDICATION

Cell Synchronisation Reporting [TDD]
CELL SYNCHRONISATION REPORT

Cell Synchronisation Termination [TDD]
CELL SYNCHRONISATION TERMINATION REQUEST

Cell Synchronisation Failure [TDD]
CELL SYNCHRONISATION FAILURE INDICATION

Table 2
7.2
Synchronisation Instruction Procedures

7.2.1
Cell Synchronisation Initiation [TDD]

7.2.1.1
General

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.

7.2.1.2
Successful Operation
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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.

When the Cell Sync Burst Transmission Initiation Information is present and the 'Frequency Acquisition' is indicated within the Synchronisation Report Type IE, the Node B shall first perform only frequency locking on received cell sync bursts. Transmission of the indicated cell sync bursts shall be started only if the frequency locking is performed successfully and 'Frequency Acquisition completed' is reported to the RNC.

[1.28Mcps TDD - When the Cell Sync Burst Transmission Initiation Information is present and the 'Frequency Acquisition' is indicated within the Synchronisation Report Type IE, the Node B shall transmit the SYNC_DL code indicated by the SYNC_DL Code ID IE continuously. Timeslots are not supported during the frequency acquisition phase of 1.28 Mcps TDD.]

[1.28Mcps TDD - When the UARFCN IE is present, the Node B shall transmit or receive on the radio frequency indicated by the UARFCN IE value].
Cell Sync Burst Transmission Initiation

When the Cell Sync Burst Transmission Initiation Information is present, the Node B shall configure the transmission of the cell sync burst according to the parameters given in the CELL SYNCHRONISATION INITIATION REQUEST message. The SFN IE indicates the frame number when the cell shall start transmitting cell sync bursts.

Cell Sync Burst Measurement characteristics

When the Cell Sync Burst Measurement Initiation Information is present, the Node B shall initiate measurements on the indicated cell sync burst.

In case the SFN IE is present, the Node B shall after measurement of the indicated cell sync burst adjust the frame number of the indicated cell according to the SFN of the CELL SYNCHRONISATION INITIATION REQUEST message. This adjustment shall only apply to the late entrant cell at the late entrant phase.

Synchronisation Report characteristics
The Synchronisation Report Characteristics IE indicates how the reporting of the cell sync burst measurement shall be performed. Whenever the Cell Synchronisation Initiation procedure is initiated, only the 'Frequency Acquisition completed' or 'Frame related' report characteristic type shall apply.

If the Synchronisation Report characteristics type IE is set to ' Frequency Acquisition completed', the Node B shall signal completion of frequency acquisition to the RNC when locking is completed.

If the Synchronisation Report characteristics type IE is set to 'Frame related', the Node B shall report the result of the cell sync burst measurement after every measured frame.

Response message

If the Node B was able to initiate the cell sync burst transmission and/or measurement requested by the CRNC it shall respond with the CELL SYNCHRONISATION INITIATION RESPONSE message sent over the Node B control port. 

7.2.1.3
Unsuccessful Operation
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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 over the Node B control port. The message shall include the Cause IE set to an appropriate value.

Typical cause values are as follows:
Radio Network Layer Cause
-
Unknown C-ID.

-
Cell Synchronisation not supported

-
Power level not supported
-
Measurement Temporarily not Available

-
Frequency Acquisition not supported

Miscellaneous Cause

-
O&M Intervention

-
HW failure
7.2.1.4
Abnormal Conditions
-
7.2.2
Cell Synchronisation Reconfiguration [TDD]

7.2.2.1
General

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.

[1.28Mcps TDD - This procedure is used to initiate the steady-state phase of 1.28Mcps TDD].
7.2.2.2
Successful Operation


[image: image3.wmf]C

RNC

Node B

CELL SYNCHRONISATION

RECONFIGURATION REQU

EST

CELL SYNCHRONISATION

RECONFIGURATION 

RESPONSE


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. 

Cell Sync Burst Schedule

Within the CELL SYNCHRONISATION RECONFIGURATION REQUEST message first the schedule for the steady state phase is fixed. I.e. the number of cycles per SFN period is defined with the same schedule. For each cycle the number of repetitions is defined according to following equations: 

Cycle length:
4096 / value of the IE ‘Number of cycles per SFN period’

Repetition period:
Cycle length / value of IE ‘Number of repetitions per cycle period’

Cell Sync Frame number is calculated by: 
SFN = floor((k-1) * Cycle length + (i-1)* Repetition period)


k = {1, 2, 4, .. Number of cycle per SFN period}


i = {1, 2, 3, .. Cell Sync Frame number within cycle period}

[1.28Mcps TDD - there is the option in 1.28Mcps to also define the sub-frame of the corresponding SFN].
Cell Sync Burst Transmission Reconfiguration

When the [3.84Mcps TDD - Cell Sync Burst] [1.28Mcps TDD - Cell Sync Burst LCR] Transmission Reconfiguration Information is present, the Node B shall reconfigure the transmission of the cell sync burst according to the parameters given in the CELL SYNCHRONISATION RECONFIGURATION REQUEST message.

[3.84Mcps TDD - If the CELL SYNCHRONISATION RECONFIGURATION REQUEST message includes the Cell Sync Burst Code IE the Node B shall reconfigure the synchronisation code in the cell according to the Cell Sync Burst Code IE value].
[3.84Mcps TDD - If the CELL SYNCHRONISATION RECONFIGURATION REQUEST message includes the Cell Sync Burst Code shift IE the Node B shall reconfigure the synchronisation code shift in the cell according to the Cell Sync Burst Code shift IE value].
[3.84Mcps TDD - If the CELL SYNCHRONISATION RECONFIGURATION REQUEST message includes the DL transmission Power IE the Node B shall reconfigure the Dl transmission power of the cell sync burst in the cell according to the DL transmission Power IE value].

[1.28Mcps TDD - When the UARFCN IE is present, the Node B shall transmit on the radio frequency indicated by the UARFCN IE value].
[1.28 Mcps TDD - If the CELL SYNCHRONISATION RECONFIGURATION REQUEST message includes the SYNC_DL Code ID IE the Node B shall reconfigure the synchronisation code in the cell according to the SYNC_DL Code ID IE value].
[1.28Mcps TDD - If the CELL SYNCHRONISATION RECONFIGURATION REQUEST message includes the DwPCH Power IE the Node B shall reconfigure the DL transmission power of the cell sync burst in the cell according to the DwPCH Power IE value].
Cell Sync Burst Measurement Reconfiguration

[3.84Mcps TDD - When the Cell Sync Burst Measurement Reconfiguration Information is present, the Node B shall reconfigure the cell sync burst measurements according the parameters given in the message. ]
[3.84Mcps TDD - If the CELL SYNCHRONISATION RECONFIGURATION REQUEST message includes the Cell Sync Burst Measurement Information the measurements shall apply on the individual cell sync bursts on the requested Sync Frame number.]
[1.28 Mcps TDD - When the Cell Sync Burst LCR Measurement Reconfiguration Information is present, the Node B shall reconfigure the cell sync burst measurements according the parameters given in the message. ]
[1.28 Mcps TDD - If the CELL SYNCHRONISATION RECONFIGURATION REQUEST message includes the Cell Sync Burst LCR Measurement Information the measurements shall apply on the individual SYNC_DLs on the requested Sync Frame/Sub-Frame number].

[1.28Mcps TDD - The Node B shall measure the indicated cell sync burst on the radio frequency given in the UARFCN IE value].
If the Synchronisation Report Type IE is provided, the measurement reporting shall apply according the parameter given in the message.

Synchronisation Report characteristics

The Synchronisation Report Characteristics IE indicates how the reporting of the cell sync burst measurement shall be performed.

If the Synchronisation Report characteristics type IE is set to 'Frame related', the Node B shall report the result of the cell sync burst measurement after every measured frame.

If the Synchronisation Report characteristics type IE is set to 'SFN period related', the Node B shall report the result of the cell sync burst measurements after every SFN period.

If the Synchronisation Report characteristics type IE is set to 'Cycle length related', the Node B shall report the result of the cell sync burst measurements after every cycle length within the SFN period.

If the Synchronisation Report characteristics type IE is set to 'Threshold exceeding', the Node B shall report the result of the cell sync burst measurement when the cell sync burst timing rises or falls more than the requested threshold value compared to the arrival time in synchronised state which is represented by the Cell Sync Burst Arrival Time IE.

Response message

If the Node B was able to reconfigure the cell sync burst transmission and/or measurement requested by the CRNC it shall respond with the CELL SYNCHRONISATION RECONFIGURATION RESPONSE message sent over the Node B control port.

7.2.2.3
Unsuccessful Operation
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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 the CRNC. The message shall include the Cause IE set to an appropriate value.

Typical cause values are as follows:

Radio Network Layer Cause

-
Unknown C-ID.

-
Cell Synchronisation not supported

-
Power level not supported
-
Measurement Temporarily not Available

Miscellaneous Cause

-
O&M Intervention

-
HW failure
7.2.2.4
Abnormal Conditions
-
7.2.3
Cell Synchronisation Adjustment [TDD]

7.2.3.1
General

The purpose of Cell Synchronisation Adjustment procedure is to allow the CRNC to adjust the timing of the radio transmission of a cell within a Node B for time alignment.

7.2.3.2
Successful Operation
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Figure 5
Cell Synchronisation Adjustment, Successful Operation

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

Upon reception, the Node B adjusts its timing according to the parameters given in the message. 

If the CELL SYNCHRONISATION ADJUSTMENT REQUEST message includes the Frame Adjustment value IE the Node B shall apply the frame adjustment in the cell according to the Frame Adjustment value IE value.
[1.28 Mcps TDD - If the CELL SYNCHRONISATION ADJUSTMENT REQUEST message includes the Sub-Frame Adjustment value IE the Node B shall apply the sub-frame adjustment in the cell according to the Sub-Frame Adjustment value IE value.]
If the CELL SYNCHRONISATION ADJUSTMENT REQUEST message includes the Timing Adjustment value IE the Node B shall apply the timing adjustment in the cell according to the Timing Adjustment value IE value.
[1.28 Mcps TDD - If the CELL SYNCHRONISATION ADJUSTMENT REQUEST message includes the DwPCH Power IE the Node B shall apply the transmission power of the cell sync burst according to the DwPCH Power IE value.]
If the CELL SYNCHRONISATION ADJUSTMENT REQUEST message includes the SFN IE the Node B shall apply the synchronisation adjustment starting with the SFN number indicated in the message.
[1.28 Mcps TDD - If the CELL SYNCHRONISATION ADJUSTMENT REQUEST message includes the Sub-Frame LCR IE the Node B shall apply the synchronisation adjustment starting with the Sub-Frame number indicated in the message.]
When the cell synchronisation adjustment is successfully done by the Node B the Node B shall respond with a CELL SYNCHRONISATION ADJUSTMENT RESPONSE message.

7.2.3.3
Unsuccessful Operation
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Figure 6
Cell Synchronisation Adjustment, Unsuccessful Operation

If the Node B cannot perform the indicated cell synchronisation adjustment due to hardware failure or other problem it shall send the CELL SYNCHRONISATION ADJUSTMENT FAILURE as a response.

Typical cause values are as follows:

Radio Network Layer Cause

-
Unknown C-ID.

-
Cell Synchronisation Adjustment not supported

-
Power level not supported
Miscellaneous Cause

-
O&M Intervention

-
HW failure
7.2.3.4
Abnormal Conditions
-

7.2.4
Cell Synchronisation Reporting [TDD]

7.2.4.1
General

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.

7.2.4.2
Successful Operation
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Figure 7
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.

In the frequency acquisition phase the Node B shall indicate that a cell has acquired frequency lock by choosing the Synchronisation Report Type as ‘Frequency Acquisition’ with NULL value.
In the steady state phase when several cell sync bursts shall be measured per Sync Frame number, the sequence of the reported measured values shall be the same as defined in the Cell Synchronisation Reconfiguration procedure.

If the achieved measurement accuracy does not fulfil the given accuracy requirement defined in [23], the Cell Sync Burst not available shall be reported.

7.2.4.3
Abnormal Conditions
-

7.2.5
Cell Synchronisation Termination [TDD]

7.2.5.1
General

This procedure is used by the CRNC to terminate a cell sync burst transmission or measurement previously requested by the Cell Synchronisation Initiation procedure or Cell Synchronisation Reconfiguration procedure.

7.2.5.2
Successful Operation
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Figure 8
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.

Upon reception, the Node B shall terminate transmission of cell sync bursts or reporting of cell sync burst measurements corresponding to the CSB Transmission Id or CSB Measurement Id.
7.2.5.3
Abnormal Conditions
-

7.2.6
Cell Synchronisation Failure [TDD]

7.2.6.1
General

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.

7.2.6.2
Successful Operation
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Figure 9
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, to inform the CRNC that a previously requested transmission or measurement on cell sync bursts can no longer be supported.

7.2.6.3
Abnormal Conditions
-
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