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Introduction

The different proposals to achieve synchronization in TDD can be grouped into two main classes:

· Synchronization of nodes B to an external reference via a standardized synchronization port;

· Synchronization of nodes B on the air interface, e.g. through nodes B cross measurements or assisted by UEs.

Each of them has some advantages and some drawbacks, and it can be foreseen that a combined solution will be adopted.

It is however probable that whichever solution belonging to the second class is adopted, some new functionality will be needed on Iub.

In every solution the RNC shall be the master of the synchronization process, since the measurements either performed by one cell on another one, or by the UE on one cell, shall be received by the RNC (in the second case these measurements can be delivered only at RRC level, i.e. it’s not reasonable to use a direct L1 signaling between the UE and the node B).

This means that at least a procedure from the RNC to the node B is needed to adjust the node B timing.

Other procedures are more solution dependent, since could not be needed in case of a UE assisted synchronization.

Some procedures have been introduced, for example, in R3-99905 (Interdigital).

This proposal is based on cross measurements of cell Physical Synchronization Channels (PSCHs) belonging to different nodes B, and requires a procedure from the RNC to the node B to request a measurement on a neighbor cell PSCH. 

Even if some L1 issues still need to be clarified, it is recognized that it is useful to introduce at this time not only NBAP but also RNSAP relevant procedures to include the case in which the Node B performing the cell search for a cell which does not belong to the same RNC.

Furthermore we ask to issue a Liaison Statement to RAN WG1 and RAN WG4 in order to get an opinion about the feasibility of the proposal contained in R3-99905.

Revisions of R3-99905

8.1.10
Neighbor Cell Measurement
The purpose of Neighbor Cell Measurement is to have the selected cell (Measuring Cell) read the synchronization channel of another cell (Measured Cell) allowing the timing alignment necessary for TDD. 

The Neighbor Cell Measurement Procedure requires three message types, a Neighbor Cell Measurement Request, a Neighbor Cell Measurement Response in the successful case when a neighbor cell is received and a chip offset is determined, and a Neighbor Cell Measurement Failure in the unsuccessful case. The CRNC initiates this based on its knowledge of the cell configuration and the cells necessary to align timing. The request contains the Measuring Cell Id that is making the request along with the pertinent Measured Cell information to allow it to read the synchronization channel. The Node B responses back with the offset from its internal timing and the timing read from the neighbor’s synch channel.
In case the Measured Cell IE is missing, the Node B measures its relative frame timing in respect to the best cell it can detect (the ID of the detected cell is given in the Cell Measurement Response).
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NEIGHBOR CELL MEASUREMENT REQUEST message contains:
· Transaction ID

· Measuring Cell Id

· Measured Cell information

NEIGHBOR CELL MEASUREMENT RESPONSE message contains:
· Transaction ID

· Measured Cell Id

· Measured Chip Offset
NEIGHBOR CELL MEASUREMENT FAILURE message contains:
· Transaction ID

· Measured Cell Id

· Failure reason

8.1.11
Synchronization Adjustment 

The purpose of Synchronization Adjustment is to allow the CRNC to adjust the timing of a Slave Node Bfor time alignment in TDD. The Synchronization Adjustment Procedure requires three message types, a Synchronization Adjustment request, a Synchronization Response in the successful case, and a Synchronization Failure in the unsuccessful case. The CRNC initiates this based on its knowledge of the cell configuration and the cells necessary to align timing. The request contains the Chip Offset Adjustment and the Master Cell ID, i.e. the ID of the cell that the Node B continue to monitor (when this IE is not present, then the Node B does not continue to monitor its Master Cell). The Node B responses back with a response in the successful case or a failure in the unsuccessful case.
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CELL SYNCHRONIZATION ADJUSTMENT REQUEST message contains:
· Transaction ID

· Master  Cell Id

· Chip Offset Adjustment
CELL SYNCHRONIZATION ADJUSTMENT RESPONSE message contains:
· Transaction ID

· 
CELL SYNCHRONIZATION ADJUSTMENT FAILURE message contains:
· Transaction ID

· 
· Cause

Add the following sections to chapter 9.1 of NBAP 25.433 (sections 9.1.38 – 9.1.43)

9.1.38
NEIGHBOR CELL MEASUREMENT REQUEST

This message is sent from CRNC to Node B in order to check the synchronization of neighbor cells in TDD.

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M

Measuring Cell ID

M

Measured Cell information

O

      Measured Cell ID

O

DL Scrambling Code

O

Toffset

M

Sync Midamble

O

PSCH TS id - K

O

9.1.39
NEIGHBOR CELL MEASUREMENT RESPONSE
This message is sent from Measuring Node B to CRNC as response to the Neighbor Cell Synchronization Request message and returns the chip offset of the neighbors synchronization channel.

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M

Measured Cell Id

O

Measured Chip Offset

M

9.1.40
NEIGHBOR CELL MEASUREMENT FAILURE
This message is sent from Measuring Node B to CRNC as response to the Neighbor Cell Synchronization Request message when the Neighbor cell could not be read.

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M

Measured Cell Id

O

Failure Cause

M

9.1.41
SYNCHRONIZATION ADJUSTMENT REQUEST

This message is sent from CRNC to Slave Node B in order to set the clocking of a cell in TDD.

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M

Master Cell ID

O

Chip Offset Adjustment 

M

9.1.42
SYNCHRONIZATION ADJUSTMENT RESPONSE
This message is sent from Slave Node B to CRNC as response to the Cell Synchronization Adjustment Request message.
Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M





9.1.43
SYNCHRONIZATION ADJUSTMENT FAILURE
This message is sent from Slave Node B to CRNC as response to the Cell Synchronization Adjustment Request message when the Slave Node B could not be adjusted.

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M





Failure Cause

M

Further additions to TS 25.433

SYNCHRONIZATION RECOVERY
This recovery procedure is used in case the locked slave Node B looses its Master Cell or the Master Cell becomes unreliable. When the CRNC is notified that the synchronization of the Node B to the master cell has been lost, it can decide whether to stop the Node B transmission (in this case the SYNCHRONISATION RESTART REQUEST is issued) or to proceed with different recovery actions.
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NODE B OUT OF SYNC INDICATION message contains:
· Transaction ID

SYNCHRONIZATION RESTART REQUEST message contains:
· Transaction ID

NODE B OUT OF SYNC INDICATION
This message is sent from the slave Node B to the CRNC when the Master Cell is lost or becomes unreliable.

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M

SYNCHRONIZATION RESTART REQUEST
This message is sent by the CRNC to the slave Node B in case the CRNC decides to stop Node B transmission and to restart the search for a Master Cell.

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M

Additions to TS 25.423

Add the following sections to chapter 8 of RNSAP 25.423

Neighbor Cell Measurement

The purpose of Neighbor Cell Measurement is to have the selected cell belonging to CRNC-2 (Measuring Cell) read the synchronization channel a cell belonging to CRNC-1 (Measured Cell). This allows the cross measurements of two cells belonging to different RNCs. 

The Neighbor Cell Measurement Procedure requires three message types, a Neighbor Cell Measurement Request, a Neighbor Cell Measurement Response in the successful case when a neighbor cell is received and a chip offset is determined, and a Neighbor Cell Measurement Failure in the unsuccessful case. CRNC-1 initiates this based on its knowledge of the cell configuration and the cells necessary to align timing. The request contains the Measuring Cell Id along with the pertinent Measured Cell information to allow it to read the synchronization channel. CRNC-2 responses back with the offset from its internal timing and the timing read from the neighbor’s synch channel.
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NEIGHBOR CELL MEASUREMENT REQUEST message contains:
· Transaction ID

· Measuring Cell Id

· Measured Cell Id

NEIGHBOR CELL MEASUREMENT RESPONSE message contains:
· Transaction ID

· Measured Cell Id

· Measured Chip Offset 

NEIGHBOR CELL MEASUREMENT FAILURE message contains:
· Transaction ID

· Measured Cell Id

· Failure reason

Add the following sections to chapter 9.1 of RNSAP 25.423

NEIGHBOR CELL MEASUREMENT REQUEST

This message is sent from CRNC-1 to CRNC-2 in order to check the synchronization of one of its cells.

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M

Measuring Cell ID

M

Master Cell ID

M

NEIGHBOR CELL MEASUREMENT RESPONSE
This message is sent from CRNC-2 to CRNC-1 as response to the Neighbor Cell Measurement Request message and returns the chip offset respect to the Measured Cell synchronization channel.

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M

Measured Chip Offset

M

NEIGHBOR CELL MEASUREMENT FAILURE
This message is sent from CRNC-2 to CRNC-1 as response to the Neighbor Cell Measurement Request message when the Measured cell could not be read.

Information Element
Reference
Type

Message Discriminator

M

Message Type

M

Transaction ID

M

Failure Cause

M
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