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Information

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. 

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.
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