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1
Scope

The present document constitutes the stage 2 specification of different synchronization mechanisms in UTRAN and on Uu.

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.

· For this Release 1999 document, references to 3G documents are for Release 1999 versions (version 3.x.y).

[1]
3GPP TS 25.401: "UTRAN Overall Description".

[2]
3GPP TS 25.423: "UTRAN Iur Interface RNSAP Signalling".

[3]
3GPP TS 25.433: "UTRAN Iub Interface NBAP Signalling".

[4]
3GPP TS 25.435: "UTRAN Iub Interface User Plane Protocols for COMMON TRANSPORT CHANNEL Data Streams".

[5]
3GPP TS 25.427: "Iub/Iur Interface User Plane Protocol for DCH Data Streams".

[6]
EIA 422-A-78: "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: "UTRA (BS) FDD; Radio transmission and Reception".

[11]
3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels (FDD)".

[12]
3GPP TS25.223: "Spreading and modulation (TDD)".

[13]

3GPP TS25.215: "Physical layer - Measurements (FDD)".

[14]
3GPP TS25.225: " Physical layer - Measurements (TDD)".
[15]
3GPP TS25.123: "Requirements for Support of Radio Resource Management".
6.1.2
Inter Node B Node Synchronization

In the FDD mode Inter Node B Node Synchronization could be reached via the RNC-Node B Node Synchronization 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 Synchronization is used to achieve a common timing reference among Node B's (see Figure 5), that allows to support Intercell Synchronization.
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Figure 1: Synchronization of BFNs through TDD Inter Node B Synchronization

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

6.1.2.1
TDD Node B Synchronization Ports

This subclause defines the Node B input and an output synchronization ports that can be used for Inter Node B Node Synchronization. These synchronization ports are optional.

The input synchronization port (SYNC IN) allows the Node B to be synchronised to an external reference (e.g. GPS), while the output synchronization port (SYNC OUT) allows the Node B to synchronise directly another Node B (see Figure 6).
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Figure 6: Usage of Synchronization Ports

This allows to connect Node B's in a daisy chain configuration, so that a single external reference is enough and all remaining nodes B can be synchronised (e.g. in case of indoor operation).

The Node B starts the synchronization to the external reference when a valid input synchronization signal is detected at the input synchronization port.

If a valid synchronization signal is detected, the Node B regenerates that signal at its output synchronization port.
The electrical characteristics of the synchronization ports shall conform to RS422 [6] (output synchronization port: subclause 4.1; input synchronization port: subclause 4.2).

The synchronization signal (illustrated in Figure 7) is a 100 Hz signal having positive pulses of width between 5 (s and 1 ms, except when SFN mod 256 = 0 (every 256th pulse), which has a pulse width between 2 ms and 5 ms. This signal establishes the 10 ms frame interval and the 2.56 s multiframe interval. The start of all frames in the cell of the node B is defined by the falling edge of the pulse. The required accuracy for the phase difference between the start of the 10ms frame interval and the falling edge of the synchronisation pulses is defined in [15].
The start of the 256 frame period is defined by the falling edge of the pulse corresponding to the frames where SFN mod 256 =0 (i.e. of width between 2 ms and 5 ms).

The synchronization signal at the input port shall have a frequency accuracy better than the one of the Node B.

The relative phase difference of the synchronization signals at the input port of any Node Bin the synchronised area shall not exceed 2.5(s.
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Figure 7: Synchronization signal

Synchronization by a GPS receiver

The signal transmitted by a Global Positioning System (GPS) satellite indicates the GPS time that provides an absolute time reference. This makes the GPS receiver suitable for Inter Node B Node Synchronization.

Inter Node B Node Synchronization is achieved by relating the synchronization signal (at the input synchronization port to the GPS signal. Since the period of this signal is 2.56 s, this implies that every 6400 frames the start of a 256 frame period coincides with an integer GPS second, i.e. a multiframe shall start when GPS time mod 64 = 0.

6.1.2.2
TDD Inter Node B Node Synchronization procedure

Void.
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