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1 Scope

Node B synchronisation for TDD cells is an agreed work item under responsibility of RAN WG1. WG1 has informed WG2 about the status of this work item in R2-002169 and R2-002170. Only minor impacts for WG2 have been identified. The main work is to be done (and was done) in WG1 and WG3.

This contribution is supposed to provide WG2 with the basic principles of the concept and required additions that are relevant for WG2. 

2 Benefits of synchronised cells

Synchronised cells have several advantages in TDD networks. 

· Improved interslot-interference situation: Leakage from UL timeslots of one cell into DL timeslots into neighbouring cells is avoided. This improves the overall system performances due to the decreased impact of neighbouring cells.

· Improved handover: In case of synchronised cells the UE is able to determine a suitable timing advance value to be used in the target cell thus allowing the UE to transmit in the target cell with the normal burst format for DPCHs. This optimises the handover performance because no burst with a larger guard period has to be used as specified for handover between non-synchronised cells.

3 Procedure to achieve Node B synchronisation

The agreed method in WG1 is based on a special burst that is used for Node B synchronisation only. All Node Bs regularly transmit this special bursts. Neighbouring cells receive these bursts and measure the timing deviation of these transmissions. Concatenated periodically Extended Complementary sequences (CETS) have been selected for these codes. Details are described in annex A in [1].

The RNC controls of the Node B synchronisation procedure. The RNC provides all Node Bs with special schedules that define when a particular Node B has to transmit the special bursts and when it is supposed to perform its measurements.
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Figure 1: Signalling burst pattern configuration

The patterns depend on the implementation of the RNC and have to ensure that Node Bs are able to perform these measurements. Figure 2 shows a snapshot of one particular point in time in which the special bursts are transmitted and received respectively. It is expected that the frequency of the transmissions will be about once a second.
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Figure 2: Example snapshot for synchronisation

The measurements are averaged over a specified time and send infrequently by the Node Bs to the RNC. The special bursts are assigned in a way that the RNC can identify the Node B that has been measured.
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Figure 3: Synchronisation burst measurement reporting from listening Node Bs

Thus the RNC is always provided with information about the current timing deviation of the Node Bs under its responsibility and is able to evaluate timing adjustments based on these information. In case of synchronisation inaccuracies the RNC is able to signal Timing adjustment information to its Node Bs and ensure synchronisation of Node Bs. Node Bs of different RNC areas are kept synchronised by using a GPS time reference in all RNC areas.
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Figure 4: Timing adjustment request to Node Bs

4 Impact on WG2

UEs should not be allowed to use physical resources that are used for the described synchronisation related measurements. In WG1 it is proposed to use the timeslot in which the RACH is located for this usage. It is expected that about every one to four seconds one timeslot is needed for the Node B synchronisation measurements and transmissions. UEs using these particular timeslot will not succeed with their random access attempt. Therefore it would be beneficial for UEs to know these timeslots and defer their random access. This information should be signalled to the UE  . However, the mechanism is not jeopardized by UEs trying a random access during these timeslots because Node Bs are still able to detect the cell synchronisation bursts.

A cell accuracy value is useful for the handover case to allow UEs to improve their autonomous timing advance setting. The advantage of providing this information is as follows:

The inaccuracy Taccuracy between source and target cell may lead to a calculated timing advance value that is Timing_Advancecalculated = Timing_Advanceoptimal + Taccuracy (Timing_Advancecalculated is the timing advance that the UE would determine while Timing_Advanceoptimal would be the best possible timing advance value to be used by the UE). 

Thus the UE might transmit earlier than the optimal value and this will lead to leakage into the previous timeslot and thus resulting in interference and misdetection that can be avoided if the UE knows the accuracy in the cell. 

If the UE knows the timing accuracy of cells it can take this value into account when determining autonomously the timing advance value in the target cell. This would lead to a timing advance value no bigger than Timing_Advancecalculated = Timing_Advanceoptimal + Taccuracy – Tactual, Tactual is the timing inaccuracy that really exists in the cell. This ensures that the UE rather transmits too late than too early enabling improved receiver performance.However, the in case of handover the signalling already provides the possibility to inform the UE about a Timing Advance value that should be taken into account by the UE autonomous Timing advance calculation. Thus it is only an issue of the UTRAN to set this value appropriately and take inaccuracies into account to assure that the UE applies correct timing advance. Therefore no need for additional signalling has been identified.
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9.3
UTRAN Measurements

9.3.18
Cell Sync Burst Timing
Measurement
Cell Sync Burst Timing

Source
L1(Node B) 

Destination
RRC (RNC)

Reporting Trigger
Periodic, event triggered

Definition
Cell sync burst timing is the time of start (defined by the first detected path in time) of the cell sync burst of a neighbouring cell. Type 1 is used for the initial phase of Node B synchronization. Type 2 is used for the steady-state phase of Node B synchronization.

The reference point for the cell sync burst timing type 1 and 2 shall be the antenna connector of the UE.

9.3.19
Cell Sync Burst SIR
Measurement
Cell Sync Burst SIR

Source
L1(Node B) 

Destination
RRC (RNC)

Reporting Trigger
Periodic, event triggered

Definition
Signal to Interference Ratio for the cell sync burst, defined as: RSCP/Interference, where:

RSCP =
Received Signal Code Power, the received power on the code and code offset of a cell sync burst.

Interference =
The interference on the received signal in the same timeslot which can’t be eliminated by the receiver

The reference point for the cell sync burst SIR shall be the Rx antenna connector.

10.3.5
Physical channel description

10.3.5.18

PNBSCH (Physical Node B Synchronisation channel)

-
Node B - Node B over the air communication

-
only for TDD cells


-
Offset 


-
Repetition period


-
Concatenated periodically Extended Complementary sequences
�SEITE \# "'Page: '#'�'"  �� Enter the specification number in this box. For example, 04.08 or 31.102. Do not prefix the number with anything . i.e. do not use "TS", "GSM" or "3GPP" etc.


�SEITE \# "'Page: '#'�'"  �� Enter the CR number here. This number is allocated by the 3GPP support team.


�SEITE \# "'Page: '#'�'"  �� Enter the revision number of the CR here. If it is the first version, use a "-".


�SEITE \# "'Page: '#'�'"  �� Enter the version of the specification here. This number is the version of the specification to which the CR will be applied if it is approved. Make sure that the lastest version of the specification (of the relevant release) is used when creating the CR. If unsure what the latest version is, go to � HYPERLINK "http://www.3gpp.org/3G_Specs/3G_Specs.htm" ��http://www.3gpp.org/3G_Specs/3G_Specs.htm�


�SEITE \# "'Page: '#'�'"  �� For help on how to fill out a field, place the mouse pointer over the special symbol closest to the field in question.


�SEITE \# "'Page: '#'�'"  �� Mark one or more of the boxes with an X.


�SEITE \# "'Page: '#'�'"  �� Enter a concise description of the subject matter of the CR. It should be no longer than one line.


�SEITE \# "'Page: '#'�'"  �� Enter the source of the CR. This is either (a) one or several companies or, (b) if a (sub)working group has already reviewed and agreed the CR, then list the group as the source.


�SEITE \# "'Page: '#'�'"  �� Enter the acronym for the work item which is applicable to the change. This field is mandatory for category F, B & C CRs for release 4 and later. Work item acronyms are listed in the 3GPP work plan. See � HYPERLINK "http://www.3gpp.org/ftp/information/work_plan/" ��http://www.3gpp.org/ftp/information/work_plan/�


�SEITE \# "'Page: '#'�'"  �� Enter the date on which the CR was last revised.


�SEITE \# "'Page: '#'�'"  �� Enter a single letter corresponding to the most appropriate category listed below. For more detailed help on interpreting these categories, see the Technical Report 21.900 "3GPP working methods".


�SEITE \# "'Page: '#'�'"  �� Enter a single release code from the list below.


�SEITE \# "'Page: '#'�'"  �� Enter text which explains why the change is necessary.


�SEITE \# "'Page: '#'�'"  �� Enter text which describes the most important components of the change. i.e. How the change is made.


�SEITE \# "'Page: '#'�'"  �� Enter here the consequences if this CR was to be rejected. It is necessary to complete this section only if the CR is of category "F" (i.e. essential correction).


�SEITE \# "'Page: '#'�'"  �� Enter each the number of each clause which contains changes.


�SEITE \# "'Page: '#'�'"  �� Enter an X in the box if any other specifications are affected by this change.


�SEITE \# "'Page: '#'�'"  �� List here the specifications which are affected or the CRs which are linked.


�SEITE \# "'Page: '#'�'"  �� Enter any other information which may be needed by the group being requested to approve the CR. This could include special conditions for it's approval which are not listed anywhere else above.


�SEITE \# "'Page: '#'�'"  �� This is an example of pop-up text.





CR page 1

_1035555947.doc


Transmit synchronisation bursts



















Listen to synchronisation bursts




















_1035556044.doc


Node B







RNC















Synchronisation burst measurement report
























_1035556171.doc


Node B







RNC















Timing adjustment
























_1035554703.doc


Node B







RNC















Synchronisation bursts pattern
























