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6.1.1
RNC-Node B Node Synchronisation

The Node Synchronisation between RNC and Node B can be used to find out the timing reference differences between the UTRAN nodes (RFN in RNC and BFN in Node B). The use is mainly for determining good DL and UL offset values for transport channel synchronisation between RNC and their Node B's. Knowledge of timing relationships between these nodes is based on a measurement procedure called RNC-Node B Node Synchronisation Procedure. The procedure is defined in the user plane protocols for Iub (DCH, DSCH [TDD], HS-DSCH (Type1, enhanced CELL/URA_PCH operation), and FACH/PCH) and Iur (DCH, HS-DSCH).

When the procedure is used from SRNC over the DCH user plane, it allows finding out the actual round-trip-delay a certain service has (as the NODE SYNCHRONISATION control frames are transferred the same way as the DCH frames).

The procedure may also be carried out over a high priority transport bearer (beneficial when used between CRNC and Node Bs for the RNC-Node B Synchronisation purpose). Measurements of node offsets can be made at start or restart as well as during normal operation to supervise the stability of the nodes.

If an accurate Reference Timing Signal is used, the frequency deviation between nodes will be low, but could occur. If no accurate Reference Timing Signal is available, the local node reference oscillator must be relied upon. Then the RNC-Node B Node Synchronisation procedure can be used as a background process to find out the frequency deviation between nodes.

In the RNC-Node B Node Synchronisation procedure, the RNC sends a DL NODE SYNCHRONISATION control frame to Node B containing the parameter T1. Upon reception of a DL  NODE SYNCHRONISATION control frame, the Node B shall respond with UL NODE SYNCHRONISATION Control Frame, indicating T2 and T3, as well as T1 which was indicated in the initiating DL Node Synchronisation control frame (see Figure 3).
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Figure 3: RNC-Node B Node Synchronisation

“In case of Node synchronization for HS-DSCH, the DL NODE SYNCHRONISATION control frame sent by the SRNC to the NodeB, which are forwarded transparently by the DRNC, while the UL NODE SYNCHRONISATION control frames received from the Node B is forwarded transparently to the SRNC by the DRNC.”
In case of macrodiversity with recombining in the DRNC, the DL NODE SYNCHRONISATION control frame is duplicated in the DRNC on the different links, while the UL NODE SYNCHRONISATION control frames received from all the Node B's are forwarded transparently to the SRNC (see Figure 4).
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Figure 4: [FDD - RNC-Node B Node Synchronisation during soft handover
with selection/recombining in the DRNC]
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