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6.1.2
Inter Node B Node Synchronisation

In the FDD mode Inter Node B Node Synchronisation could be reached via the RNC-Node B Node Synchronisation in order to determine inter Node B timing reference relations.

This could be used to determine Inter-cell relationships (considering T_cell) which can be used in the neighbour cell lists in order to speed up and simplify cell search done by UE at handover.

In TDD Inter Node B Node Synchronisation is used to achieve a common timing reference among Node B's (see Figure 5), that allows to support Intercell Synchronisation.
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Figure 5: Synchronisation of BFNs through TDD Inter Node B Synchronisation

In TDD Inter Node B Node Synchronisation may be achieved via a standardised synchronisation port (see subclause 6.1.2.1) that allows to synchronise the Node B to an external reference.

Another option to achieve the Inter Node B Node Synchronisation in a TDD system is the synchronisation of cells or Node Bs via the air interface ([3.84Mcps TDD - see subclause 6.1.2.2], [1.28Mcps TDD - see subclause 6.1.2.3]).  This feature is not available for 7.68Mcps TDD.
/*** next change ***/
8.3
TDD Radio Interface Synchronisation

8.3.1
General

The TDD Radio Interface Synchronisation relates to the following two aspects:

-
Intercell Synchronisation;

-
Timing Advance for 3.84Mcps and 7.68 Mcps TDD, and Uplink Synchronisation for 1.28Mcps TDD.

In TDD mode Intercell Synchronisation may be achieved by means of:

-
Inter Node B Node Synchronisation that allows to achieve a common timing reference among Node B's.

The Radio Interface Synchronisation between UE and UTRAN is achieved by means of the Timing Advance mechanism.

/*** next change ***/
8.3.4
Timing Advance for 3.84Mcps and 7.68McpsTDD

Timing Advance is used in uplink to align the uplink radio signals from the UE to the UTRAN both in case of uplink Dedicated Physical Channels (DPCH) and of Physical Uplink Shared Channels (PUSCH).

The handling of timing advance can be divided in four main categories: measurement, initial assignment, updates during operation, and setting on handover. For each category, a number of different cases can be distinguished.

1.
Measurement of the timing deviation on the physical channels:

-
On PRACH transmissions;

-
On DPCH transmissions;

-
On PUSCH transmissions.

2.
Assignment of correct timing advance value when establishing new channels:

-
At transition to CELL_DCH state;

-
When establishing an USCH in CELL_FACH state.

3.
Update of timing advance value for channels in operation:

-
UE in CELL_DCH state;

-
UE with USCH in CELL_FACH state.

4.
Setting of timing advance value for target cell at handover:

-
Handover from TDD to TDD with synchronised cells;

-
Handover from TDD to TDD with unsynchronised cells;

-
Handover from FDD to TDD;

-
Handover from other systems to TDD.

/*** next change ***/
8.3.5.2.
Maintenance of uplink synchronisation

For the maintenance of the uplink synchronisation, the midamble field of each uplink burst can be used.
In each uplink time slot the midamble in each UE is different. The Node B can estimate the power level and timing shift by measuring the midamble field of each UE in the same time slot. Then, in the next available downlink time slot, the Node B will signal the Synchronisation Shift (SS) and the Power Control (PC) commands to enable the UE to properly adjust respectively its Tx timing and Tx power level.

These procedures guarantee the reliability of the uplink synchronisation. The uplink synchronisation can be checked once per 1.28Mcps TDD subframe. The step size in uplink synchronisation is configurable and re-configurable and can be adapted from 1/8 chip to 1 chip duration. The following updates for UL synchronisation are possible: 1 step up;
1 step down; no update.

For 3.84Mcps and 7.68Mcps TDD option, uplink synchronisation is mentioned in 4.3 of [16]. But the implementation method is a little different with the 1.28Mcps TDD option. For 1.28Mcps TDD option, the establishment of the UL synchronisation is done by using the UpPCH and the FPACH.

UE will select one of the set of SYNC_UL codes which can be used in the cell to establish uplink synchronisation in the access procedure. The benefit of this method is when the UE wants to do random access, the PRACH will have minimum interference to other traffic channel. Vice versa, it will also reduce the interference from traffic channels to PRACH.
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