Page 1



3GPP TSG-RAN3 Meeting #19 
R3-010697

Cardiff, UK, 26 Feb - 2nd March 2001

CR-Form-v3

CHANGE REQUEST



(

25.402
CR
017
(

rev

(

Current version:
3.4.0
(




For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.



Proposed change affects:
(

(U)SIM

ME/UE

Radio Access Network
X
Core Network




Title:
(

Synchronisation port signal extension




Source:
(

Siemens




Work item code:
(

RANimp-NBsync

Date: (

Feb 2001







Category:
(

B

Release: (

REL-4


Use one of the following categories:
F  (essential correction)
A  (corresponds to a correction in an earlier release)
B  (Addition of feature), 
C  (Functional modification of feature)
D  (Editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)




Reason for change:
(

The synchronisation port signal of Release 4 shall include a 4096 frames marker for full SFN synchronisation to an external reference clock. This is required for those TDD cells which serve as "reference cells" in the "Node B synchronisation via radio interface" procedure.




Summary of change:
(

The synchronisation port signal specification is enhanced, to include the 4096 frames marker. 
In addition, a chapter on "backward compatibility" is included which discusses the mixed version scenarios, when the synch port signal and the Node B belong to different Releases. 




Consequences if 
(

not approved:
The "Node B synchronisation via radio interface for TDD" specification would be incomplete since it would not be specified how SFN synchronisation to an external reference can be achieved for the "reference cells".
Backward compatibility to Release 99 is provided: The extended synch port signal is also suitable for feeding a R99 Node B.




Clauses affected:
(

6.1.2.1




Other specs
(


 Other core specifications
(



affected:

 Test specifications




 O&M Specifications





Other comments:
(



How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://www.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2000-09 contains the specifications resulting from the September 2000 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.
6.1.2
Inter Node B Node Synchronisation

< Unchanged text omitted here. >

6.1.2.1
TDD Node B Synchronisation Ports

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

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

This allows connecting 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 synchronisation to the external reference when a valid input synchronisation signal is detected at the input synchronisation port.

If a valid synchronisation signal is detected, the Node B regenerates that signal at its output synchronisation port.

The electrical characteristics of the synchronisation ports shall conform to RS422 [6] (output synchronisation port: subclause 4.1; input synchronisation port: subclause 4.2).

The synchronisation signal (illustrated in Figure 7a) is a 100 Hz signal having positive pulses of width between 5 (s and 1 ms, with the following exceptions:

· when (SFN mod 256 = 0) AND NOT (SFN mod 4096 = 0), the pulse shall have a width between 2 ms and 3 ms;
· when SFN mod 4096 = 0, the pulse shall have a width between 4 ms and 5 ms. 
This signal establishes the 10 ms frame interval, the 2.56 s multiframe interval, and the 4096 frames SFN period. 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 3 ms, or between 4 ms and 5 ms, respectively).

The start of the 4096 frame period is defined by the falling edge of the pulse corresponding to the frames where SFN mod 4096 = 0 (i.e. of width between 4 ms and 5 ms).

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

The relative phase difference of the synchronisation signals at the input port of any Node B in the synchronised area shall not exceed 2.5 (s.
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Figure 7: Synchronisation signal with 256 frames markers (Release 99)
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Figure 7a: Synchronisation signal with 256 and 4096 frames markers (Release 4)

Synchronisation 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 Synchronisation.

Inter Node B Node Synchronisation is achieved by relating the synchronisation signal (at the input synchronisation 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.

In general, at each start of a GPS second indicating the GPS time in seconds, the associated full SFN (the 12 bits value) can be derived as: SFN = (GPS time * 100) mod 4096. If the synchronisation port signal shall be derived from GPS, the special pulses for the 256 frames period and the 4096 frames period shall be present in the synch port signal when SFN mod 256 = 0 or SFN mod 4096 = 0, respectively, where the SFN in these equations is linked to the GPS time by the said equation.

Backward compatibility to Release 99

The Release 4 synchronisation port definition is backward compatible with the R99 synch port in the following sense: It is possible to feed a Release 99 Node B with the Rel.4 synchronisation port signal. This results from the fact that the Rel.4 synch port pulses defined for SFN mod 256 = 0 and those defined for SFN mod 4096 = 0 both meet the pulse width tolerance defined for SFN mod 256 = 0 in Release 99. So the Rel.99 Node B will recognise these two classes of Release 4 pulses as valid Release 99 pulses for definition of the 256 frames multiframe start. The Rel.99 Node B will, however, ignore the differences between the 256 frames period pulse and the 4096 frames period pulse: The result is the 256 frames multiframe synchronisation as specified for Release 99.
The opposite scenario, however, i.e. connecting a Release 99 synchronisation port signal (without the 4096 frames marker) to a Release 4 Node B, shall be excluded. This would cause confusion for the "synchronisation via radio interface" procedure. The TDD cells in Rel.4 shall be either "reference" cells where the SFN is fully synchronised to an external reference, or they shall be "non-reference" without any external, local frame clock reference.
6.1.2.2
TDD Inter Node B Node Synchronisation procedure

Void.
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