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1. Introduction

During RSN3 #7 it has been decided to include part of Tdoc. TSGR3#7(99)B81 in 25.931 in a new chapter about TDD Synchronisation Procedure.

In the following Chapter a new version compliant to the layout of 25.931 is provided to be included in the next version of the Technical Report.

2. Example of TDD Synchronisation Procedure

[Note: The effectiveness of the proposed Synchronisation Procedure is still under investigation in RAN1 and RAN4.]

TDD synchronisation procedure on air goes through the following steps:

1)
CRNC-1 sends a Neighbour Cell Measurement Request message to request the slave node B to search the cell indicated by CRNC-1. The detection of its PSCH allows the slave Node B to derive the frame timing and, by reading the associated BCCH, the UC-Id of the measured cell (this is required only at power on or reset; otherwise detection of the PSCHs only is needed).

2) The slave Node B replays to the CRNC-1 with the Neighbour Cell Measurement Response message.

Parameters: Measured Chip Offset, UC-Id.

3) Based on the reported relative frame timing difference, CRNC-1 sends to the slave Node B the frame timing adjustment to perform an initial frame synchronisation (Synchronisation Adjustment Request).

At this stage, the frame alignment is affected by an error due to the propagation delay, which cannot be separated from the real phase offset between the slave and the master Node Bs.

Parameters: Chip Offset Adjustment, Master UC-Id.

4) The slave Node B acknowledges to the CRNC-1 the execution of the required frame timing adjustment by sending a Synchronisation Adjustment Response, and starts transmitting. At this stage, the Node B is frame synchronised (however the propagation delay still needs to be compensated).

5) The CRNC-1 may ask the master cell (through the Neighbour Cell Measurement Request, message) to detect the locked slave Node B frame timing. By comparing the reported relative time difference with the one as indicated before by the currently locked slave Node B, the propagation delay can be estimated. 

6) In case master and slave cells do not belong to the same CRNC (as in this example), the originating CRNC (CRNC-1) forwads the Neighbour Cell Measurement Request to the target CRNC (CRNC-2).

7) The master Node B reports to CRNC-2, in the Neighbour Cell Measurement Response message, the measured relative frame timing difference together with the UC-Id of the measured cell.

8) CRNC-2 forwards the Neighbour Cell Measurement Response message to CRNC-1.

9) CRNC-1 refines the initial synchronisation by sending a Synchronisation Adjustment Request containing the estimated propagation delay to the locked slave Node B.  

10) The slave Node B acknowledges the execution of the required frame timing adjustment with a Synchronisation Adjustment Response.

11) In case the locking to the master cell gets lost (e.g. this may happen in case the master cell is detected at a relative time difference over a pre-configured window), the slave Node B signals the event to CRNC-1 by means of the Node B Out Of Sync Indication message. The Slave Node B remains still active on the air interface.

The synchronisation procedure restarts from step 1 even if the slave Node B does not suspend transmission. It can be assumed that in this state the slave Node B monitors the PSCHs only, without detecting the associated BCCH, in respect to what is done at power on.

12) In case a suitable master cell cannot be identified, CRNC-1 may send the Synchronisation Restart Request message which makes the slave Node B stop transmitting and the synchronisation procedure may restart from step 1 as if at “power on” state.
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