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Introduction

In RAN WG1 several schemes have been proposed for the steady state phase of Node B synchronization [1]. In particular, two approaches, one in which the control is centralized at the RNC, and another in which control is de-centralized into the individual Node Bs have been proposed. Both methods have their advantages and disadvantages and some combination of the two might also be desirable.

For further details see [1].

At WG1#22 it was discussed, that not the specific algorithm itself will be standardized, to leave some implementation flexibility here. This paper describes an approach for the “steady state phase” of Node B synchronization, which would give the operator the maximum flexibility in determining the method to synchronization applied according to software in the RNC. Indeed an operator may choose to run centralized control in one area and de-centralized control in another.

References

 [1] R1-01-1348 TR 25.868 V1.1.0  “Node B Synchronization OTA for 1.28 Mcps TDD”

Proposal

It is proposed to include the following text changes into TR R3.004 on ‘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

Accumulated Clock Update [1.28Mcps TDD]
ACCUMULATED CLOCK UPDATE REQUEST
ACCUMULATED CLOCK UPDATE RESPONSE
ACCUMULATED CLOCK UPDATE FAILURE

Table 9
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

DwPCH Power [1.28Mcps TDD]
DWPCH POWER

Blank [1.28Mcps TDD]
BLANK

Correlation [1.28Mcps TDD]
CORRELATION

Table 10
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.

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.

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.

7.2.2.2
Successful Operation
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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. 

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.

7.2.3
Cell Synchronisation Reporting [TDD]

7.2.3.1
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.

7.2.3.2
Successful Operation
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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.

7.2.4
Cell Synchronisation Adjustment [TDD]

7.2.4.1
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.

7.2.4.2
Successful Operation


[image: image6.wmf]C

RNC

Node B

CELL SYNCHRONI

S

ATION ADJUSTMENT

REQU

EST

CELL SYNCHRONI

S

ATION ADJUSTMENT

RESPONSE


Figure 6
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 the timing of each of its identified cells according to the parameters given in the message. 
[1.28Mcps TDD – If the CELL SYNCHRONISATION ADJUSTMENT REQUEST message includes the Path Delay Component IE the Node B should reset its averager and compute and apply a synchronisation adjustment based on this and its own local measurement of time of arrival of a signal from another Node B.]
When the cell synchronisation adjustment is successfully done by the Node B the Node B shall respond with a CELL SYNCHRONISATION ADJUSTMENT RESPONSE message.

7.2.4.3
Unsuccessful Operation
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Figure 7
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.

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.

7.2.6
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.
7.2.7
DwPCH Power [1.28Mcps TDD]

7.2.7.1
General

This procedure is used by the CRNC to change the power of the DwPCH in the Node B for Node B synchronisation.

7.2.7.2
Successful Operation
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Figure 9 DwPCH Power procedure, Successful Operation

This procedure is initiated with a DWPCH POWER message, sent from the CRNC to the Node B using the Node B control port.

Upon reception, the Node B shall store the Power of the DwPCH corresponding to the value given in the message. 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.

7.2.8
Blank [1.28Mcps TDD]

7.2.8.1
General

This procedure is used by the CRNC to blank the DwPTS in the Node B.

7.2.8.2
Successful Operation


[image: image11.wmf]CRNC

Node B

BLANK REQUEST


Figure 10 Blank procedure, Successful Operation

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

Upon reception, the Node B shall blank the DwPTS.

7.2.9
Correlation [1.28Mcps TDD]

General

This procedure is used by the CRNC to inform the Node B to which SYNC_DL Code(s) to correlate against.
Successful Operation
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Figure 11 Correlation procedure, Successful Operation

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

Upon reception, the Node B shall correlate against the SYNC_DL code(s) and report the measurements to the CRNC using the CELL SYNCHRONISATION REPORT procedure depending on the Log/Send IE value in the CORRELATION REQUEST message the CRNC may alternatively request that the Node B log the result but not report the measurements to it.
7.2.10
Accumulated Clock Update [1.28Mcps TDD]

7.2.10.1
General

The ACCUMULATED CLOCK UPDATE procedure is used if the RNC wishes to interrogate the Node B in a more master‑slave fashion.

7.2.10.2
Successful Operation
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Figure 12 Accumulated Clock Update procedure, Successful Operation
This procedure is initiated with an ACCUMULATED CLOCK UPDATE REQUEST message sent by the CRNC to the Node B using the Node B control port.

Upon reception, the Node B shall respond with an ACCUMULATED CLOCK UPDATE RESPONSE message to the CRNC including the ACCUMULATED CLOCK UPDATE VALUE IE and the Node B shall set its ACCUMULATED CLOCK UPDATE VALUE IE to zero.

When the CRNC sends the ACCUMULATED CLOCK UPDATE REQUEST message the first time the ACCUMULATED CLOCK UPDATE RESPONSE message might be meaningless since the accumulation would have taken place over an arbitrary period of time. However the CRNC knows this and therefore the CRNC should ignore the first Accumulated Clock Update Value IE.

7.2.10.3
Unsuccessful Operation
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Figure 13 Accumulated Clock Update procedure, Unsuccessful Operation
If the Node B cannot perform the accumulated clock update due to hardware failure or other problem it shall respond with an ACCUMULATED CLOCK UPDATE FAILURE message.

Typical cause values are as follows:

Radio Network Layer Cause

-
ACCUMULATED CLOCK UPDATE not supported

Miscellaneous Cause

-
O&M Intervention

-
HW failure
7.3
Synchronisation Instruction Message Definitions

7.3.1
Cell Synchronisation Initiation [TDD]

7.3.1.1
CELL SYNCHRONISATION INITIATION REQUEST

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
reject

Transaction ID
M

9.2.1.62

–


C-ID
M

9.2.1.9

YES
reject

Cell Sync Burst Repetition Period
M

9.2.3.4J

YES
reject

Time Slot Information

01..15

Mandatory For 3.84 Mcps TDD only
GLOBAL
reject

>Time Slot
M

9.2.3.23

–


Cell Sync Burst Transmission Initiation Information

0..1

For 3.84 Mcps TDD only
GLOBAL
reject

>CSB Transmission ID
M

9.2.3.4N




>SFN
M

9.2.1.53A

–


>Cell Sync Burst Code
M

9.2.3.4G

–


>Cell Sync Burst Code shift
M

9.2.3.4H












>Initial DL transmission Power
M

DL Power

9.2.1.21

–


Cell Sync Burst Measurement Initiation Information

0..1

For 3.84 Mcps TDD only
GLOBAL
reject

>CSB Measurement ID
M

9.2.3.4I




>Cell Sync Burst Code
M

9.2.3.4G

–


>Cell Sync Burst Code shift
M

9.2.3.4H




>Synchronisation Report Type
M

9.2.3.18E

–


>SFN
O

9.2.1.53A

–


>Synchronisation Report Characteristics
M

9.2.3.18D

–


Cell Sync Burst Transmission Initiation Information LCR

0..1

For 1.28Mcps TDD only
GLOBAL
reject

>CSB Transmission ID
M

9.2.3.4N

–


>SFN
M

9.2.1.53A

–


>UARFCN
M

9.2.1.65

–


>Sub-Frame LCR
O



–


>SYNC_DL Code ID
M

9.2.3.18B

–


>DwPCH Power
M

9.2.3.5B

–


>Synchronisation Report Type
O

9.2.3.18E
Used to indicate Frequency Acquisition Phase
–


Cell Sync Burst Measurement Initiation Information LCR

0..1

For 1.28Mcps TDD only
GLOBAL
reject

>CSB Measurement ID
M

9.2.3.41

–


>UARFCN
M

9.2.1.65

–


>SFN
O

9.2.1.53A

–


>Sub-Frame LCR
O



–


>SYNC_DL Code ID
M

9.2.3.18B

–


>Synchronisation Report Type
M

9.2.3.18E

–


>Synchronisation Report Characteristics 
M

9.2.3.18D

–


7.3.1.2
CELL SYNCHRONISATION INITIATION RESPONSE

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

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
reject

Transaction ID
M

9.2.1.62

–


Criticality Diagnostics
O

9.2.1.17

YES
ignore

7.3.1.3
CELL SYNCHRONISATION INITIATION FAILURE

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

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
reject

Transaction ID
M

9.2.1.62

–


Cause
M

9.2.1.6

YES
Ignore

Criticality Diagnostics
O

9.2.1.17

YES
Ignore

7.3.2
Cell Synchronisation Reconfiguration [TDD]

7.3.2.1
CELL SYNCHRONISATION RECONFIGURATION REQUEST

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
reject

Transaction ID
M

9.2.1.62

–


C-ID
M

9.2.1.9

YES
reject

Time Slot
M

9.2.3.23
Note 1
-


Number of cycles per SFN period
M

9.2.3.7B

YES
reject

Number of repetitions per cycle period
M

9.2.3.7C

YES
reject

Cell Sync Burst Transmission Reconfiguration Information

0 .. < maxnoofCellSyncBursts >

For 3.84Mcps TDD only
Global
reject

>CSB Transmission ID
M

9.2.3.4N

–


>Sync Frame number to transmit 
M

Sync Frame number

9.2.3.18C

–


>Cell Sync Burst Code
O

9.2.3.4G

–


>Cell Sync Burst Code shift
O

9.2.3.4H

–


>DL transmission Power
O

DL Power

9.2.1.21

–


Cell Sync Burst Measurement Reconfiguration Information

0..1

For 3.84Mcps TDD only
YES
reject

>Cell Sync Burst Measurement Information

1 .. <maxnoofCellSyncBursts>


GLOBAL
reject

>>Sync Frame number to receive
M

Sync Frame number

9.2.3.18C

–


>>Cell Sync Burst Information

1..< maxnoofreceptionsperSyncFrame>


–


>>>CSB Measurement ID
M

9.2.3.4I

–


>>>Cell Sync Burst Code
M

9.2.3.4G

–


>>>Cell Sync Burst Code shift
M

9.2.3.4H

–


>Synchronisation Report Type
O

9.2.3.18E

YES
reject

>Synchronisation Report Characteristics
O

9.2.3.18D

YES
reject

Cell Sync Burst Transmission Reconfiguration Information LCR

0..1

For 1.28Mcps TDD only
GLOBAL
reject

>CSB Transmission ID
M

9.2.3.4N




>UARFCN
O

9.2.1.65




>SYNC_DL Code ID
M

9.2.3.18B




>DwPCH Power
M

9.2.3.5B




Cell Sync Burst Measurement Reconfiguration Information LCR

0..1

For 1.28Mcps TDD only
YES
reject

>Cell Sync Burst Measurement Information LCR

1 .. <maxnoofCellSyncBurstsLCR>


GLOBAL
reject

>>Sync Frame number to receive
M

Sync Frame number

9.2.3.18C

–


>>Sub-Frame LCR
M






>>UARFCN
M

9.2.1.65




>>Cell Sync Burst Information LCR

1..< maxnoofreceptionsperSyncFrameLCR>


–


>>>CSB Measurement ID
M

9.2.3.4I

–


>>>SYNC_DL Code ID
M

9.2.3.18B

–


>Synchronisation Report Type
O

9.2.3.18E

YES
reject

>Synchronisation Report Characteristics
O

9.2.3.18D

YES
reject

Range bound
Explanation

maxnoofCellSyncBursts
Maximum number of cell sync bursts per repetition period for 3.84Mcps TDD

maxnoofreceptionsperSyncFrame
Maximum number of cell sync burst receptions per Sync Frame for 3.84Mcps TDD

maxnoofCellSyncBurstsLCR
Maximum number of cell sync bursts per repetition period for 1.28Mcps TDD

maxnoofreceptionsperSyncFrameLCR
Maximum number of cell sync burst receptions per Sync Frame for 1.28Mcps TDD

Note 1: [1.28Mcps TDD - There is no Time Slot indication needed for 1.28Mcps TDD, the CRNC should indicate Time Slot 0 and the Node B shall ignore it.]
7.3.2.2
CELL SYNCHRONISATION RECONFIGURATION RESPONSE

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

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
reject

Transaction ID
M

9.2.1.62

–


Criticality Diagnostics
O

9.2.1.17

YES
ignore

7.3.2.3
CELL SYNCHRONISATION RECONFIGURATION FAILURE

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

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
reject

Transaction ID
M

9.2.1.62

–


Cause
M

9.2.1.6

YES
Ignore

Criticality Diagnostics
O

9.2.1.17

YES
Ignore

7.3.3
Cell Synchronisation Reporting [TDD]

7.3.3.1
CELL SYNCHRONISATION REPORT

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


Cell Synchronisation Information

1.. <maxCellinNodeB >


EACH
ignore

>C-ID
M

9.2.1.9

YES
ignore

>CHOICE Synchronisation Report Type




YES
ignore

>>Initial Phase or Steady-State Phase




–


>>>Cell Sync Burst Measured Information

1 .. <maxnoofCellSyncBursts>


–


>>>>SFN
M

9.2.1.53A

–


>>>>Cell Sync Burst Information

1..<maxnoofreceptionsperSyncFrame>


–


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



–


>>>>>>Cell Sync Burst Available




–


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

9.2.3.4L

–


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

9.2.3.4K

–


>>>>>>Cell Sync Burst not Available


NULL

–


>>>>Sub-Frame LCR
O

9.2.3.17B
For 1.28Mcps TDD only
–


>>Late-Entrant Cell


NULL

–


>>Frequency Acquisition


NULL

–


Range bound
Explanation

maxCellinNodeB
Maximum number of Cells in a Node B

maxnoofCellSyncBursts
Maximum number of cell sync bursts per repetition period for 3.84Mcps TDD

maxnoofreceptionsperSyncFrame
Maximum number of cell sync burst receptions per Sync Frame for 3.84Mcps TDD

7.3.4
Cell Synchronisation Adjustment [TDD]

7.3.4.1
CELL SYNCHRONISATION ADJUSTMENT REQUEST

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


Cell Adjustment Information

1.. <maxCellinNodeB>


EACH
ignore

>C-ID
M

9.2.1.9

–


>Frame Adjustment value
O

9.2.3.5C

–


>Timing Adjustment value
O

9.2.3.22a

–


>DL Transmission Power
O

9.2.1.21
For

3.84 Mcps TDD only
–


>SFN
O

9.2.1.53A

–










>Sub-Frame LCR
O

9.2.3.x
For 1.28Mcps TDD only
YES
ignore

>DwPCH Power
O

9.2.3.5B
For 1.28Mcps TDD only
YES
ignore

Path Delay Component
O

9.2.3.x
For 1.28Mcps TDD only
YES
ignore







Range bound
Explanation

MaxCellinNodeB
Maximum number of Cells in a Node B

7.3.4.2
CELL SYNCHRONISATION ADJUSTMENT RESPONSE

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


Criticality Diagnostics
O

9.2.1.17

YES
Ignore

7.3.4.3
CELL SYNCHRONISATION ADJUSTMENT FAILURE

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


CHOICE cause level
M



YES
ignore

>General




–


>>Cause
M

9.2.1.6

–


>Cell specific




–


>>Unsuccessful Cell Information Response

1.. <maxCellinNodeB>


EACH
ignore

>>>C-ID
M

9.2.1.9

–


>>>Cause
M

9.2.1.6

–


Criticality Diagnostics
O

9.2.1.17

YES
Ignore

Range bound
Explanation

MaxCellinNodeB
Maximum number of Cells in a Node B

7.3.5
Cell Synchronisation Termination [TDD]

7.3.5.1
CELL SYNCHRONISATION TERMINATION REQUEST

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

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


C-ID
M

9.2.1.9

YES
ignore

CSB Transmission ID
O

9.2.3.4N

YES
ignore

CSB Measurement ID
O

9.2.3.4I

YES
ignore

7.3.6
Cell Synchronisation Failure [TDD]

7.3.6.1
CELL SYNCHRONISATION FAILURE INDICATION

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

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


C-ID
M

9.2.1.9

YES
ignore

CSB Transmission ID
O

9.2.3.4N

YES
ignore

CSB Measurement ID
O

9.2.3.4I

YES
ignore

Cause
M

9.2.1.6

YES
ignore

7.3.7 DwPCH Power [1.28Mcps TDD]
7.3.7.1
DWPCH POWER REQUEST
IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


C-ID
M

9.2.1.9

YES
reject

DwPCH Power
M

9.2.3.5B

YES
ignore

7.3.8 BLANK [1.28Mcps TDD]

7.3.8.1
BLANK REQUEST
IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


C-ID
M

9.2.1.9

YES
reject

7.3.9 CORRELATION [1.28Mcps TDD]

7.3.9.1
CORRELATION REQUEST

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


Code

1..<maxnoofCodes>


EACH
ignore

> SYNC_DL Code ID
M

9.2.3.18B

–


Log/Send
M

9.2.3.x

YES
ignore

7.3.10
ACCUMULATED CLOCK UPDATE [1.28Mcps TDD]
7.3.10.1
ACCUMULATED CLOCK UPDATE REQUEST

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


7.3.10.2
ACCUMULATED CLOCK UPDATE RESPONSE
IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


Accumulated Clock Update Value
O

9.2.1.xxx

YES
Ignore

7.3.10.3
ACCUMULATED CLOCK UPDATE FAILURE

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Message Discriminator
M

9.2.1.45

–


Message Type
M

9.2.1.46

YES
ignore

Transaction ID
M

9.2.1.62

–


Cause
M

9.2.1.6

YES
ignore

Criticality Diagnostics
O

9.2.1.17

YES
ignore

7.4
Information Elements

The following is a list of additional and/or changed Information Elements that may be required in Node B synchronisation for 1.28Mcps TDD.

7.4.1
Sub-Frame LCR
The Sub-Frame LCR IE indicates the 5ms sub-frame to which the given parameters are relevant. Choices are: 0 = Sub-Frame #1, 1 = Sub-Frame #2, or 2 = Both.

IE/Group Name
Presence
Range
IE type and reference
Semantics description
Criticality
Assigned Criticality

Sub-Frame LCR


INTEGER (0..2)




7.4.2
Synchronisation Report Characteristics

The Synchronisation Report Characteristics IE defines how the reporting on measured cell sync bursts shall be performed

Different methods shall apply for the measured cell sync burst reports. In the frequency acquisition phase the measurement report shall be sent when the frequency locking is completed. 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, after every cycle length or only when the requested threshold is exceeded.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Synchronisation Report characteristics type
M

ENUMERATED (Frame related, SFN period related, Cycle length related, Threshold exceeding,
Frequency Acquisition completed,
 ...)


Threshold exceeding
C-Threshold exceeding


Applies only to the Steady State Phase

>Cell Sync Burst Threshold Information

01.. <maxnoofCellSyncBursts>

For 3.84Mcps TDD only

>>Sync Frame number to receive
M

Sync Frame number

9.2.3.18C


>>Cell Sync Burst Information

1..<maxnoofreceptionsperSyncFrame>



>>>Cell Sync Burst Code
M

9.2.3.4G


>>>Cell Sync Burst Code shift
M

9.2.3.4H


>>>Cell Sync Burst Arrival Time
O

Cell Sync Burst Timing

9.2.3.4L


>>>Cell Sync Burst Timing Threshold
O

9.2.3.4M


>Cell Sync Burst Threshold Information LCR

0 .. <maxnoofCellSyncBurstsLCR>

For 1.28Mcps TDD only

>>Sync Frame number to receive
M

Sync Frame number

9.2.3.18C


>>Sub-Frame LCR
M

9.2.3.17B


>>Cell Sync Burst Information LCR

1..<maxnoofreceptionsperSyncFrameLCR>



>>>SYNC_DL Code ID
M

9.2.3.18B


>>>Cell Sync Burst Arrival Time
O

Cell Sync Burst Timing

9.2.3.4L


>>>Cell Sync Burst Timing Threshold
O

9.2.3.4M


Range bound
Explanation

maxnoofCellSyncBursts
Maximum number of cell sync burst per repetition period for 3.84Mcps TDD

maxnoofreceptionsperSyncFrame
Maximum number of cell sync burst receptions per Sync Frame for 3.84Mcps TDD

maxnoofCellSyncBurstsLCR
Maximum number of SYNC_DL bursts per repetition period for 1.28Mcps TDD

maxnoofreceptionsperSyncFrameLCR
Maximum number of cell sync burst receptions per Sync Frame for 1.28Mcps TDD

7.4.3
Path Delay Component
The Path Delay Component IE indicates the propagation delay between the transmitting Node B and the receiving Node B for Node B synchronisation for 1.28Mcps TDD.
IE/Group Name
Presence
Range
IE type and reference
Semantics description

Path Delay Component


INTEGER (0..511)
in 1/8th chips. Step size is 1/8th chips. 

0=0 chips,

1=1/8th  chips, ...

7.4.4
Log/Send

The Log/Send IE indicates if the NodeB should send or log the measurements for Node B synchronisation.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Log/Send


ENUMERATED (log, send,...)


7.4.5
Accumulated Clock Update Value
Every time a clock update is performed, the Node B accumulates the clock update value into a register. The Accumulated Clock Update Value IE is the content of this register.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Accumulated Clock Update Value


INTEGER (0..255, …)
in 1/8th chips. Step size is 1/8th  chips. 

0=0 chips,

1=1/8th  chips, …

8
Specification Impact and associated Change Requests
It is expected that Node B Synchronisation for LCR TDD (Iub/Iur aspects) affects the NBAP [2] specification and the Synchronisation in UTRAN Stage 2 [3]. Since it is assumed that each RNC area is synchronised individually to at least one reference clock, this ensures automatically synchronisation between RNC areas. Therefore, no communication over Iur is necessary.
8.1
Impact on TS 25.402

The mechanism of the synchronisation over the air interface will be introduced in a new section for 1.28Mcps TDD based on the information in section 6. 

8.2
Impact on TS 25.433

In 1.28Mcps TDD, SYNC_DL sequence is used to transmit over DwPCH to get to Cell Synchronisation, while Cell Sync burst is used to  transmit over PRACH in 3.84Mcps TDD.

Cell synchronisation procedure is based on radio subframe in 1.28Mcps TDD while Cell synchronisation procedure is based on radio frame in 3.84Mcps TDD. So one new IE ‘Sub-frame LCR’ is defined for 1.28Mcps TDD to indicate which subframe during the radio frame is used to achieve Cell synchronisation.

For the reason described above, some new procedures, messages, IEs, and IE groups need to be defined  for 1.28Mcps TDD compared to 3.84Mcps TDD.

For details see chapter 7, or the corresponding CRs.
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