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First Modification
[bookmark: _Toc478117256][bookmark: _Toc478117258]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
●	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
●	For a specific reference, subsequent revisions do not apply.
●	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TS 25.401: "UTRAN overall description".
[2]	3GPP TS 25.423: "UTRAN Iur interface Radio Network Subsystem Application Part (RNSAP) signalling".
[3]	3GPP TS 25.433: "UTRAN Iub interface Node B Application Part (NBAP) signalling".
[4]	3GPP TS 25.435: "UTRAN Iub interface user plane protocols for Common Transport Channel data streams".
[5]	3GPP TS 25.427: "UTRAN Iub/Iur Interface user plane protocol for DCH data streams".
[6]	TIA/EIA 422 B: "Electrical characteristics of balanced voltage digital interface circuits".
[7]	3GPP TS 25.411: "UTRAN Iu interface layer 1".
[8]	3GPP TS 25.421: "UTRAN Iur interface layer 1".
[9]	3GPP TS 25.431: "UTRAN Iub interface layer 1".
[10]	3GPP TS 25.104: "Base Station (BS) radio transmission and reception (FDD)".
[11]	Void.
[12]	3GPP TS 25.223: "Spreading and modulation (TDD)".
[13]	3GPP TS 25.215: "Physical layer; Measurements (FDD)".
[14]	3GPP TS 25.225: "Physical layer; Measurements (TDD)".
[15]	3GPP TS 25.123: "Requirements for support of radio resource management (TDD)".
[16]	3GPP TS 25.224: "Physical layer procedures (TDD)".
[17]	3GPP TS 25.105: "Base Station (BS) radio transmission and reception (TDD)".
[18]	ITU‑T Recommendation G.811 (1997-09): "Timing Characteristics of Primary Reference Clocks".
[19]	ITU‑T Recommendation G.812 (1998-06): "Timing Requirements of Slave Clocks suitable for use as Node Clocks in Synchronization Network".
[20]	ITU‑T Recommendation G.813 (1996-08): "Timing Characteristics of SDH equipment slave clocks (SEC)".
[21]	ETSI EN 300 462-4-1(1998-03): "Transmission and Multiplexing (TM); Generic requirements for synchronization networks; Part 4-1: Timing characteristics of slave clocks suitable for synchronization supply to Synchronous Digital Hierarchy (SDH) and Plesiochronous Digital Hierarchy (PDH) equipment".
[22]	ETSI EN 300 462-5-1 (1996-09):"Transmission and Multiplexing (TM); Generic requirements for synchronization networks; Part 5-1: Timing characteristics of slave clocks suitable for operation in Synchronous Digital Hierarchy (SDH) equipment".
[23]	ETSI EN 300 462-7-1 (2001-04): "Transmission and Multiplexing (TM); Generic requirements for synchronization networks; Part 7-1: Timing characteristics of slave clocks suitable for synchronisation supply to equipment in local node applications".
[24]	3GPP TS 25.212: "Multiplexing and channel coding (FDD)".
[25]	3GPP TS 25.222: "Multiplexing and channel coding (TDD)".
[26]	3GPP TS 25.321: "Medium Access Control (MAC) protocol specification".
[27]	3GPP TS 25.415: "UTRAN Iu interface user plane protocols".
[28]	ITU‑T Recommendation G.810 (1996-08): "Definitions and terminology for synchronization networks".
Next Modification
3.1	Definitions
Network Synchronisation: generic concept that depicts the way of distributing a common frequency to all elements in a network
Reference Timing Signal: as defined in reference ITU-T Rec. G.810 [28].timing signal of specified performance that can be used as a timing source for a slave clock
Holdover mode: operating condition of a clock which has lost its controlling reference input and is using stored data, acquired while in locked operation (that is while controlled by an external input reference), to control its output. The stored data are used to control phase and frequency variations, allowing the locked condition to be reproduced within specifications.
Next Modification
[bookmark: _Toc478117282]6.1.2.3	TDD Inter Node B Node Synchronisation procedure [1.28Mcps TDD]
The Node B synchronization procedure for 1.28 Mcps TDD is an optional procedure based on the usage of the transmissions of the DwPCH to achieve Node B synchronisation over the air.
The main difference to the corresponding procedure for 3.84 Mcps TDD is the use of the DwPCH instead of the PRACH for synchronisation burst transmission and reception.
In addition, some extensions for the Steady State phase compared to the 3.84Mcps TDD solution have been specified:
-	The ability to perform averaging of correlation results of several received SYNC_DL codes within a Synchronisation Cycle;
-	The ability of the cell to perform self-adjustment of the timing based on measurements, and to report the accumulated adjustments to the RNC.
The synchronization procedure has three phases to bring a network into a synchronized operation, the preliminary phase, the initial phase and the steady-state phase. In addition there is a procedure for late entrant cells.
For synchronisation via the air interface it has to be considered that as long as a cell is not synchronised the cell may interfere the neighbouring cells. This applies especially in case of late entrant cells where first the new cell has to be setup before the synchronisation procedure starts. The RNC shall therefore disable the downlink time slots on Cell Setup procedure by means of the Time Slot Status IE. When the cell synchronisation has been performed the downlink time slots shall be enabled by means of the Cell Reconfiguration procedure.
There should be at least one cell in each RNS which is synchronised by an external reference (e.g. GPS receiver). The RNC evaluates the absolute time thanks to these "referencemaster cells".
If the source is a Galileo receiver, the RNC shall only send corrections based on time t = t0 + Dt with Dt = 15s (duration evaluated by the RNC’s internal clock), and t0 the date evaluated by the Galileo measurement 15s earlier, if the Galileo receiver has not received alert message between t0 and t.
[bookmark: _Toc478117283]6.1.2.3.1	Preliminary Phase
1)	The "referencemaster cells", synchronised by an external reference, shall initialise their SFN counter so that the frame with SFN=0 starts on January 6, 1980 at 00:00:00 GMT.
2)	The RNC has to be informed which of the cells are referencemaster cells. Therefore, a "Reference Clock availability" indicator is added within the RESOURCE STATUS INDICATION message that is sent from the Node B to the RNC when a Local Cell becomes existing at the Node B.
3)	At Cell Setup a "Reference SFN offset" may be given to the cells where the reference clock is connected in order to separate the synchronisation bursts from different RNC areas.
4)	The RNC has to retrieve the reference time from the cells with reference clock. For the reference time retrieval the DL Transport Channels Synchronisation procedure or the Node Synchronisation procedure on the PCH frame protocol (see TS 25.435 [4]) shall be used. The Node B shall consider the SFN derived from the synchronisation port and the Reference SFN offset given by the RNC.
5)	Now the RNC proceeds by updating the timing of all the remaining cells in the RNS, instructing them to adjust their clocks. Therefore, first the DL Transport Channels Synchronisation procedure or the Node Synchronisation procedure on the PCH frame protocol shall be performed in order to determine the deviation from the reference SFN. The RNC then sends a CELL SYNCHRONISATION ADJUSTMENT REQUEST message to all the cells for SFN update, apart from the one(s) containing the reference clock. The cells shall adjust their SFN and frame timing accordingly.
End of Changes

