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8.2.20
Cell Synchronisation Initiation [TDD]

8.2.20.1
General

This procedure is used by a CRNC to request the transmission of cell synchronisation bursts and/or to start measurements on cell synchronisation bursts in a Node B. Note: The term "cell synchronisation burst" is used as a generic term which refers to the synchronisation bursts used in the two TDD chip rate options. A "cell synchronisation burst" is a [3.84Mcps TDD – cell synchronisation burst sent in the PRACH time slots] or a [1.28Mcps TDD - SYNC_DL code sent in the DwPTS], respectively.

8.2.20.2
Successful Operation
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Figure 27C 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 synchronisation bursts if requested.

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 synchronisation 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 synchronisation bursts.

[3.84Mcps 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 first perform only frequency locking on received cell synchronisation bursts. Transmission of the indicated cell synchronisation bursts shall be started only if the frequency locking is performed successfully and "Frequency Acquisition completed" is reported to the RNC.]

[3.84Mcps TDD - Cell Sync Burst Measurement characteristics] [1.28Mcps TDD - SYNC_DL Code Measurement characteristics LCR]:

When the [3.84Mcps TDD - Cell Sync Burst Measurement Initiation Information][1.28Mcps TDD – SYNC_DL Code Measurement Initiation Information LCR] is present, the Node B shall initiate measurements on the indicated cell synchronisation burst.

If the SFN IE is present, the Node B shall after measurement of the indicated cell synchronisation 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 synchronisation burst measurement shall be performed. Whenever the Cell Synchronisation Initiation procedure is initiated, only the "Frequency Acquisition completed" or "Frame related" report characteristics type shall apply.

[3.84Mcps TDD - 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 synchronisation burst measurement after every measured frame.

[3.84Mcps TDD - If the Cell Sync Burst Arrival Time IE is included in the Cell Sync Burst Information IE of the Synchronisation Report Characteristics IE, it indicates to the Node B the reference time at which the reception of the cell synchronisation burst of a neighbouring cell is expected.]
[3.84Mcps TDD - If the Cell Sync Burst Timing Threshold IE is included in the Cell Sync Burst Information IE of the Synchronisation Report Characteristics IE, the Node B shall use this threshold as a trigger for the CELL SYNCHRONISATION REPORT message.]

[1.28Mcps TDD - If the SYNC_DL Code ID Arrival Time IE is included in the SYNC_DL Code Information LCR IE of the Synchronisation Report Characteristics IE, it indicates to the Node B the reference time at which the reception of the SYNC_DL Code of a neighbouring cell is expected.]

[1.28Mcps TDD - If the SYNC_DL Code ID Timing Threshold IE is included in the SYNC_DL Code Information LCR IE of the Synchronisation Report Characteristics IE, the Node B shall use this threshold as a trigger for the CELL SYNCHRONISATION REPORT message.]
Response message
If the Node B was able to initiate the cell synchronisation 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.

8.2.20.3
Unsuccessful Operation


[image: image2.wmf]C

RNC

Node B

CELL SYNCHRONISATION

 

INITIATION

REQU

EST

CELL SYNCHRONISATION

INITIATION 

FAILURE


Figure 27D Cell Synchronisation Initiation procedure, Unsuccessful Operation
If the requested transmission or measurement on cell synchronisation 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

-
Cell Synchronisation not supported

-
Power level not supported
-
Measurement Temporarily not Available

-
Frequency Acquisition not supported

Miscellaneous Cause

-
O&M Intervention

-
HW failure
8.2.20.4
Abnormal Conditions
-
8.2.21
Cell Synchronisation Reconfiguration [TDD]

8.2.21.1
General

This procedure is used by a CRNC to reconfigure the transmission of cell synchronisation bursts and/or to reconfigure measurements on cell synchronisation bursts in a Node B.

8.2.21.2
Successful Operation

8.2.21.2.1
General
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Figure 27E 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 synchronisation burst transmission and/or measurements according to the parameters given in the request. 

8.2.21.2.2
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 Number Of Cycles Per SFN Period IE
Repetition period:
Cycle length / value of Number Of Repetitions Per Cycle Period IE
Cell Sync Frame number is calculated by: 
SFN = floor((k-1) * Cycle length + (i-1)* Repetition period)


k = {1, 2, 3, .. Number of cycle per SFN period}


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

8.2.21.2.3
[1.28Mcps TDD - SYNC_DL Code Schedule]

Within the CELL SYNCHRONISATION RECONFIGURATION REQUEST message first the schedule for the steady state phase is fixed. The "schedule" includes

-
the list of frame numbers SFN within the SFN period where synchronisation burst transmission or reception takes place, i.e. the "synchronisation frames", and

-
the associated actions (burst transmission, reception, averaging, reporting etc) to be performed for synchronisation purpose by the Node B at each of these SFNs.

Within the synchronisation frames, only the first subframe shall be used for sending or receiving a synchronisation burst in the DwPTS while in the second subframe, normal operation continues.

In case of 1.28Mcps TDD, the synchronisation schedule includes the option of averaging of measured correlation results within the Node B over a sequence of measurements, for increasing the reliability of the Time of Arrival measurement obtained from the correlation results. For this purpose, the concept of "subcycles" has been introduced: Each Synchronisation Cycle is devided into "subcycles" where in each subcycle, the same set of SYNC_DL transmissions and receptions is performed, and averaging takes place over all the subcycles within a Synchronisation Cycle. Since the list of actions (transmission, measurements etc) is the same in each subcycle, and the subcycles are repeated to make up a cycle, and the cycles make up an SFN period, the full list of actions is derived by the actions specified for a subcycle.

The full list of SFNs which make up the synchronisation schedule within the SFN period are calculated in Node B and RNC autonomously based on the following parameters included in the CELL SYNCHRONISATION RECONFIGURATION REQUEST message: "Number of cycles per SFN period", "Number of subcycles per cycle period", and "Number of repetitions per cycles period", along the following equations:

Cycle length:
4096 / value of Number Of Cycles Per SFN Period IE

Subcycle length:
Cycle length / value of Number Of Subcycles Per Cycle Period IE
Repetition period:
Subcycle length / value of Number Of Repetitions Per Cycle Period IE

SFN = floor((k-1) * Cycle length + (j-1)*Subcycle length + (i-1)* Repetition period)


k = {1, 2, 3, .. Number of cycle per SFN period}


j = {1, 2, 3, .. Number of subcycles per cycle}


i = {1, 2, 3, .. Number of repetitions per cycle period}

Note that if the Number Of Subcycles Per Cycle IE is equal to 1, then the subcycles are identical to the "Synchronisation Cycles".

If the Number Of Subcycles Per Cycle IE is included in the CELL SYNCHRONISATION RECONFIGURATION REQUEST [TDD] message, then the Node B shall apply this number for dividing the Synchronisation Cycles in Subcycles. If the IE is not present, then the Node B shall assume that there is one subcycle per synchronisation cycle only, which is identical to the synchronisation cycle.

Averaging is performed as follows:

-
From each SYNC_DL code being received according to the schedule, the Node B shall calculate a "correlation function" by matching the received data with the respective expected code.

-
Therefore the set of measurements within one subcycle provides a set of "correlation functions".

-
The set of correlation functions of the first subcycle within a synchronisation cycle is stored in an averaging memory.

-
The sets of correlation functions of the subsequent subcycles within a synchronisation cycle are combined with the available contents of the "averaging memory", to produce an average over all the sets of correlation functions within a synchronisation cycle.

-
At the end of a synchronisation cycle, the Time-of-Arrival measurements for that synchronisation cycle are obtained by evaluating the final set of correlation functions.

These Time-of-Arrival measurements, together with associated SIR values obtained from the averaged correlation functions, are included in a Measurement Report to the RNC, according to a measurement reporting plan.

In addition, the Time-of-Arrival measurements may optionally be used for autonomous self-adjustment of the timing of the respective cell.

8.2.21.2.4
[3.84Mcps TDD - Cell Sync Burst Transmission Reconfiguration] [1.28Mcps TDD - SYNC_DL Code Transmission Reconfiguration]

When the [3.84Mcps TDD - Cell Sync Burst Transmission Reconfiguration Information] [1.28Mcps TDD - SYNC_DL Code Transmission Reconfiguration Information LCR] is present, the Node B shall reconfigure the transmission of the [3.84Mcps TDD - cell synchronisation burst] [1.28Mcps TDD - SYNC_DL Code] 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 synchronisation burst in the cell according to the DL Transmission Power IE value.]

[1.28Mcps TDD - If the CELL SYNCHRONISATION RECONFIGURATION REQUEST message includes the DwPCH Power IE, the Node B shall store the DwPCH power according to the DwPCH Power IE value. For the duration of those subsequent transmissions of the DwPCH which are specifically for the purpose of Node B synchronisation the power of the DwPCH shall be set to the stored power. During subsequent transmissions of the DwPCH which are for normal operation the power of the DwPCH shall assume its normal level.]
8.2.21.2.5 [3.84Mcps TDD - Cell Sync Burst Measurement Reconfiguration] [1.28Mcps TDD - SYNC_DL Code Measurement Reconfiguration]

When the [3.84Mcps TDD - Cell Sync Burst Measurement Reconfiguration Information] [1.28Mcps TDD - Cell SYNC_DL Code Measurement Reconfiguration Information LCR] is present, the Node B shall reconfigure the [3.84Mcps TDD - cell synchronisation burst] [1.28Mcps TDD - SYNC_DL Code] measurements according the parameters given in the message.

If the CELL SYNCHRONISATION RECONFIGURATION REQUEST message includes the [3.84Mcps TDD -Cell Sync Burst Measurement Information] [1.28Mcps TDD – SYNC_DL Code Measurement Information LCR], the measurements shall apply on the individual [3.84Mcps TDD - cell synchronisation bursts] [1.28Mcps TDD - SYNC_DL Codes] on the requested Sync Frame number.

[1.28Mcps TDD - When the Propagation Delay Compensation IE is present in the Cell Sync Burst Measurement Information, the Node B shall, if supported, perform the following functions: (1) use the respective SYNC_DL measurement (after potential averaging) to perform the self-adjustment of the respective cell’s timing at the end of a Synchronisation Cycle; (2) include the Accumulated Clock Update IE in the CELL SYNCHRONISATION REPORT message, to report the total accumulated amount of timing adjustments since the last report to the RNC. This Accumulated Clock Update value shall also include the adjustments which may have been performed by explicit order from the RNC in the CELL SYNCHRONISATION ADJUSTMENT REQUEST message. The times for self-adjustment at the end of a synchronisation cycle shall be independent from the measurement reporting characteristics; the Accumulated Adjustment values shall be included in the CELL SYNCHRONISATION REPORT messages without influencing the frequency of measurement reporting.]

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 synchronisation 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 synchronisation 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 synchronisation 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 synchronisation 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 [3.84Mcps TDD - cell synchronisation burst] [1.28Mcps TDD - SYNC_DL Code] measurement when the [3.84Mcps TDD - cell synchronisation burst timing] [1.28Mcps TDD – SYNC_DL Code timing] rises or falls more than the requested threshold value compared to the arrival time in synchronised state which is represented by the [3.84Mcps TDD - Cell Sync Burst Arrival Time IE] [1.28Mcps TDD – SYNC_DL Code ID Arrival Time IE].

If the Cell Sync Burst Arrival Time IE is included in the Cell Sync Burst Information IE of the Synchronisation Report Characteristics IE, it indicates to the Node B the reference time at which the reception of the cell synchronisation burst of a neighbouring cell is expected.

If the Cell Sync Burst Timing Threshold IE is included in the Cell Sync Burst Information IE of the Synchronisation Report Characteristics IE, the Node B shall use this new threshold as a trigger for the CELL SYNCHRONISATION REPORT message.

[3.84Mcps TDD - If the Cell Sync Burst Arrival Time IE is included in the Cell Sync Burst Information IE of the Synchronisation Report Characteristics IE, it indicates to the Node B the reference time at which the reception of the cell synchronisation burst of a neighbouring cell is expected.]
[3.84Mcps TDD - If the Cell Sync Burst Timing Threshold IE is included in the Cell Sync Burst Information IE of the Synchronisation Report Characteristics IE, the Node B shall use this new threshold as a trigger for the CELL SYNCHRONISATION REPORT message.]

[1.28Mcps TDD - If the SYNC_DL Code ID Arrival Time IE is included in the SYNC_DL Code Information LCR IE of the Synchronisation Report Characteristics IE, it indicates to the Node B the reference time at which the reception of the SYNC_DL Code of a neighbouring cell is expected.]

[1.28Mcps TDD - If the SYNC_DL Code ID Timing Threshold IE is included in the SYNC_DL Code Information LCR IE of the Synchronisation Report Characteristics IE, the Node B shall use this threshold as a trigger for the CELL SYNCHRONISATION REPORT message.]
Response message:
If the Node B was able to reconfigure the cell synchronisation 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.

8.2.21.3
Unsuccessful Operation


[image: image4.wmf]C

RNC

Node B

CELL SYNCHRONISATION

RECONFIGURATION REQU

EST

CELL SYNCHRONISATION

RECONFIGURATION 

FAILURE


Figure 27F Cell Synchronisation Reconfiguration procedure, Unsuccessful Operation
If the Node B cannot reconfigure the requested transmission or measurement on [3.84Mcps TDD - cell synchronisation burst] [1.28Mcps TDD – SYNC_DL Code], 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

-
Cell Synchronisation not supported

-
Power level not supported
-
Measurement Temporarily not Available

Miscellaneous Cause

-
O&M Intervention

-
HW failure
8.2.21.4
Abnormal Conditions
-
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