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1 Introduction

It is proposed to discuss and include the following text into TR R3.004 on ‘Node B Synchronization for 1.28 Mcps TDD (Iub/Iur aspects)’.
6.7
Synchronisation Instructions

6.7.1
Instruction definitions
According to the signalling aspects for cell synchronisation (see Ref. [2]), procedures are necessary to instruct the LCR cells to transmit the SYNC_DL sequence and to request measurements from the individual cells when a SYNC_DL sequence was received. 

In order to avoid a high number of signalling messages to start the SYNC_DL transmission and then to start the common measurements on SYNC_DL sequences, a combined procedure is proposed by which:

-
the cells are instructed to transmit the SYNC_DL 

-
measurements on SYNC_DL sequences are started.

Further procedures are necessary for measurement reports, to terminate the started SYNC_DL transmission and to cover the failure cases. 

For the state transition phase from the Initial Phase to the Steady State Phase it is proposed to have a SYNC_DL “reconfiguration” procedure in order to avoid a SYNC_DL termination procedure and a further procedure to restart the SYNC_DL transmission and SYNC_DL measurements.

In the case of a late-entrant cell that is not a reference cell, it shall be given information regarding the SYNC_DL transmissions of neighbouring cells and shall acquire frequency lock on these transmissions. There shall be no special instruction for the late entrant cell to inform the RNC when it has acquired lock, but it shall immediately begin to make measurements on the SYNC_DL sequences of the neighbouring cells and then report when it is ready to enter the steady state phase.

6.7.2
Information elements
Within the Cell Sync burst instruction definitions the transmission of SYNC_DL sequences during the different phases have to be initiated and measurements are started in parallel. The following table summarises the information elements required within the individual synchronisation phases. 


Frequency Acquisition Phase

Cell Synchronisation Initiation Request


Cell sync burst transmission initiation LCR
UARFCN


SYNC_DL Code ID


DwPCH Power


Synchronisation Report Type




Cell sync burst measurement initiation LCR
SYNC_DL Code ID


Synchronisation Report Type


Report Characteristics

Table 1: Information elements for Frequency Acquisition Phase

The Synchronisation Report Characteristics IE defines when measurements shall be reported to the CRNC and is set to different values for the different phases of synchronisation.


Initial Phase

Cell Synchronisation Initiation Request


Cell sync burst transmission initiation LCR
UARFCN


SYNC_DL Code ID


SFN


Sub-Frame LCR


DwPCH Power


Synchronisation Report Type




Cell sync burst measurement initiation LCR
SYNC_DL Code ID


Synchronisation Report Type


Report Characteristics

Table 2: Information elements for Initial Phase
In the steady-state phase the synchronisation schedule defines a number of cells each transmitting a SYNC_DL sequence at the same time, which shall be measured by another number of cells. The individual SYNC_DL sequences are distinguished by different SYNC_DL codes. 

To define the SFN where to receive, the SFN period is divided into cycles that have the same schedule. Within a cycle each cell is given an individual set of parameters for the SYNC_DL sequences to receive.

The cell will always transmit the SYNC_DL sequence using the information given in the transmission information parameters, in every subframe when it is not requested to make measurements of the SYNC_DL sequences of neighbouring cells.


Steady-State Phase

Cell Synchronisation Reconfiguration Request


Cell sync burst schedule
Number of cycles per SFN period


Number of repetitions per cycle




Cell sync burst transmission reconfiguration
UARFCN


SYNC_DL Code ID


DwPCH Power




Cell sync burst measurement reconfiguration

(For each cell to receive from)
SFN per cycle to receive


Sub-Frame LCR


UARFCN


SYNC_DL Code ID


Synchronisation Report Type


Report characteristics

Table 3: Information elements for Steady-State Phase


Initial Phase
Steady-State Phase
Late-Entrant Cells
Frequency Acquisition

Cell Synchronisation Report
SFN where SYNC_DL has been received
SFN where SYNC_DL has been received
NULL

(indicates ready to enter steady state)
NULL (indicates lock achieved)


Sub-Frame LCR
Sub-Frame LCR




Cell Sync Burst Timing
(For all simultaneous receptions)




Cell Sync Burst SIR
Cell Sync Burst Timing





Cell Sync Burst SIR



Table 4: Information elements for Cell Synchronisation reports

For Frequency Acquisition Phase the CELL SYNCHRONISATION REPORT message is only sent once without reporting parameters or measurements to indicate that the phase is completed.

For late entrant cells no report is sent to indicate that frequency acquisition is complete, but reports are sent giving details of measurements made on the SYNC_DL sequences of specified neighbouring cells.

6.8
Synchronisation Adjustment 
6.8.1
Adjustment procedure definitions
The purpose of 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. In the steady state phase, the adjustment that can be made each radio frame is limited by a maximum adjustment step size.

6.8.2
Adjustment elements
Synchronisation adjustment will be handled differently during the individual synchronisation phases. The following table indicates the required information elements.


Initial Phase
Steady-State Phase
Late-Entrant Cells

Synchronisation Adjustment
Frame Adjustment value
Timing Adjustment value
Timing Adjustment value


Timing Adjustment value
Timing Adjustment Step Size
SFN, indicates starting frame number when Timing Adjustment value shall apply



DwPCH Power (adjustment)
Sub-Frame LCR



SFN, indicates starting frame number when Timing Adjustment value shall apply




Sub-Frame LCR


Table 5: Information elements for Synchronisation Adjustment procedure

6.9
Synchronisation alarming 
For Node B synchronisation only the Cell Synchronisation procedures and the Synchronisation Adjustment procedures are necessary. Calculating the timing adjustment between neighbouring cells is to be performed within the CRNC. The Node B is only informed about SYNC_DL sequences to transmit and about measurements to be performed. For SYNC_DL measurements thresholds may be defined to inform the RNC about synchronisation deviations. Thus, a specific alarming procedure is not necessary.

6.10
Backward compatibility/Coexistence synchronisation methods
In REL-4 Node Bs are synchronised via the synchronisation port only (see [2]). This synchronisation port signal provides a 256 frames multiframe clock which allows for synchronisation of the last 8 bits of the Cell System Frame Number (SFN) of the cells of the Node B.

In REL-5 the Node Bs may be synchronised either via the synchronisation port or via the air interface. Synchronisation via the air interface requires an extension of the synchronisation port that all 12 bits of the SFN are provided. Based on this basic functions following application cases exist:


Node B synchronisation
Node B
RNC


1.
Sync port (SFN mod 256=0)
REL-5
REL-4

REL-5
Synchronisation method via sync port as defined for REL-4

Synchronisation method via sync port as defined for REL-4

2.
Sync port (SFN mod 4096=0)
REL-5
REL-4

REL-5
No procedures within the RNC are provided. The synchronisation is therefore only based on synchronisation via the sync port. Since the Synchronisation via the air interface may be cell based, the reference clock has to be provided to all cells within the Node B, same as for REL-4 Node B

Synchronisation via air interface applies

Table 6: Synchronisation coexistence cases

