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ABSTRACT

This contribution proposes Iub node synchronisation procedure based on the necessity of the node synchronisation between an RNC and the belonging NodeBs proposed by a companion contribution R3-99687.

1. Introduction

 A contribution R3-99687 from DoCoMo proposes the introduction of node synchronisation between an RNC and the belonging NodeBs. Based on the proposal, this contribution discusses the actual node synchronisation signalling procedure. Together with the procedure, this contribution discusses the transport layer that can be applied to the signalling.

2. Node synchronisation procedure

 Figure 1 shows the proposed synchronisation procedure. A procedure equivalent to the Network Time Protocol (NTP, RFC1305), used to synchronise the time in LANs/WANs, should be applied. In the node synchronisation procedure, CRNC sends a SYNC REQUEST Control Frame to NodeB. This message contains the time of transmission (t1). Upon the reception of SYNC REQUEST, node B responds with SYNC RESPONSE which contains the time of SYNC REQUEST transmission (t1), the time of the arrival (t2) and the time of the response (t3). CRNC, using the three values together with the time of the arrival of the response (t4), calculates the timing difference as follows.

· Transmission delay T = {(t4 - t1) - (t3 - t2)} / 2

· Timing difference X = t2 - t1 - T
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Figure 1  Proposed node synchronisation procedure

3. Transport layer applied to node synchronisation

 The transport layer that should be applied to the messages for the node synchronisation is discussed next. A transport layer that has less delay variation is better.
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Figure 2  An example of node synchronisation with delay variation

 Suppose the node synchronisation procedure is executed over a transport layer that has certain delay variation (Figure 2). Suppose SYNC REQUEST is transmitted with a pure transmission delay (D) and a delay variation of v1 and SYNC RESONSE with a delay variation v2.

 Then the calculation result (X1) contains the following error from the real timing difference (X0).

X1 – X0 = (v1 – v2) / 2

 Therefore, the result has an error margin of the maximum delay variation.

 Then this error margin has an impact to the delay between RNC and node B. The margin of UL and DL offset in fame synchronisation has to take into consideration the error margin. Then the margin in the initial frame synchronisation has to be increased with a value of the half of the maximum delay variation of the transport layer used by the node synchronisation signalling.

 From the above discussion, standard should at least allow the execution of the node synchronisation procedure on a transport layer that has minimum delay. To be specific, an ATM VC with the highest priority level with AAL0 (without AAL) dedicated only for the purpose of node synchronisation should be allowed.

 It is, however, not necessary to limit the execution of such node synchronisation on the dedicated ATM VC. Since the total delay can be adjusted through different synchronisation functions including node synchronisation and frame synchronisation, the applied accuracy of node synchronisation should be left to implementation decision. Therefore, the node synchronisation with different transport layer (e.g., the transport layer for common transport channel data streams) may be also supported.

4. Conclusion and Proposal

· The procedure for the node synchronisation between an RNC and the belonging NodeBs is proposed. The standard should allow the usage of a dedicated ATM VC with the highest priority level with AAL0 as the transport layer. The following changes to the R3 baseline documents are proposed.

· It is proposed that the Iub interface protocol structure should include “Node Synchronisation Plane” with Physical layer and ATM layer for transport and node synchronisation protocol for Radio Network Layer.

· It is proposed to include the proposed node synchronisation procedure (Figure 1 and explanatory text) into an appropriate baseline document. A new baseline document may need to be introduced.

· It is proposed to add the following texts to the corresponding baseline documents:

Proposed new text in TS 25.401.

9.5 Node Synchronisation

In order to avoid an unnecessary addition of delay margin, node synchronisation between an RNC and the connected NodeBs is useful. Figure XX (Note: Figure 1 in this contribution) shows the possible maximum delay between an RNC and a NodeB, supposing that there is no node synchronisation between them. Depending upon the actual transmission delay and the delay variation at the initial timing adjustment, the maximum delay between the RNC and NodeB, including the margin in DL and UL offset, can become twice the value of the margin. Figure YY (Note: Figure 2 in this contribution) shows the case in which the node synchronisation between the RNC and the NodeB is implemented. The RNC, by knowing the exact timing at which the NodeB processes the DL data frame, can send the DL data frame taking into the margin in DL offset. The RNC can also determine the UL offset based on the knowledge of the timing of NodeB transmission of the UL data frame. Therefore, the delay between the RNC and the NodeB can be minimised.

The node synchronisation between an RNC and the connected node Bs is established by the node synchronisation signalling on Iub. Through the procedure, RNC memorises the timing information of each NodeB connected to it. The necessary frequency of this procedure depends on the stability of UTRAN nodes.

Proposed new text in TS 25.430

4.4 Iub Interface Capabilities

6. Iub node synchronisation signalling

The Iub interface provides the means for the node synchronisation between an RNC and the connected node Bs. The Iub node synchronisation signalling can be carried on predefined transmission links or the switched connections for FACH and DSCH data streams.

5.2.11 Node synchronisation

The controlling RNC memorises the timing information of each node B based on the result of node synchronisation signalling procedure. The RNC adjusts the information if, e.g., the drift in the timing of NodeB is detected.

The NodeB only handles node synchronisation signalling and does not need to adjust its timing since the controlling RNC adjusts the timing information of the NodeB instead.

6.2.2.9 Iub Node Synchronisation Signalling Port

A single Iub node synchronisation signalling port may be used if the node synchronisation procedure is executed on the dedicated link.

7 Iub Interface Protocol Structure

3. Node synchronisation layer, defines the procedure for establishing node synchronisation.














































