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1. Introduction

At the Sync ad hoc meeting prior to TSG RAN WG3 meeting #6, it was agreed to include “Node Synchronization Control Frames”.

This paper proposes the inclusion of these frames.

2. Proposals

2.1 TS 25.401

It is proposed to include the following text in TS 25.401, chapter 9.3 (Node Synchronization)

Node Synchronisation describes how a common timing reference can be achieved between the UTRAN nodes.

Node synchronization may be used as basis for frame synchronization, both in up- and down-link.

When node synchronization is used, the following mechanism is applicable.
Since it is desired to avoid dependence to an external system to provide node synchronisation, a specific solutions for UTRAN is needed. If the Network Synchronisation is very good, the drift between different nodes is slow, but will occur.

Knowledge of timing relationships between nodes is based on a measurement procedure, Node Synchronization Procedure. This procedure is defined in the user plane protocols for Iub (DCH, DSCH, and FACH/PCH) and Iur (DCH). The procedure may also be carried out over a high priority VC.

Measurements of node offsets can be made at start/restart as well as during normal operation to supervise the stability of the nodes.

Positioning / Localisation functions may also set requirements on this Node Synchronisation.
[TDD - Node Synchronisation and Frame synchronisation are used within neighbouring cells to minimise cross-interference (Node B-Node B, UE-UE, Node B-UE cross-interferences) ].

2.1 TS 25.427 and TS 25.435

It is proposed to include the following text in TS 25.427, and TS 25.435, at the appropriate sections, DCH, DSCH, FACH/PCH.

It must be noted that “RNC” must be substituted with “CRNC” or “SRNC”, in the respective specification. Also “channel” must be substituted with “DCH”, “DSCH”, or “FACH/PCH”, whichever is applicable.

X.X.X DL Node Synchronization

DL Node Synchronization control frames are sent by the RNC to the Node B in order to measure the offset between the RFN and the BFN according to the Node Synchronization procedure. This control frame is sent in DL only, and is sent on the transport bearer used to convey “channel”.

NAME
DL Node Synchronization

Parameters
t1
Time when the RNC sends the frame.

Note,t1 is the RNC specific frame time (RFN) in the range 0-40959.875 ms, and the resolution is 0.125 ms.

X.X.X UL Node Synchronization

UL Node Synchronization control frames are sent by the Node B to the RNC as a response to the DL according to the Node Synchronization procedure. This control frame is sent in UL only, and is sent on the transport bearer used to convey “channel”.

NAME
UL Node Synchronization

Parameters
t1
Time when sending frame the RNC.
(from DL Node Synchronization Frame).

t2
Time when Node B received the DL

t3
Time when Node B sends the frame

Note,t2, and t3 are  the Node B specific frame time (BFN) in the range 0-40959.875 ms, and the resolution is 0.125 ms. For t1, see the DL Node Synchronization control frame.

X.X.X Node Synchronization

In the Node Synchronization procedure, the RNC sends a DL Node Synchronization control frame to Node B. Upon reception of a DL Synchronization control frame, the Node B shall respond with UL Synchronization Control Frame, indicating t2 and t3, as well as t1 which was indicated in the initiating DL Node Synchronization control frame.
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Figure X. “Channel” Node Synchronization procedure.
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