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1. Abstract

 At the merging process of baseline documents in February, it has been agreed between ETSI and TTC/ARIB that RNC and NodeB shall be synchronised before deploying any Radio Link Setup procedure. This agreement has been reflected to “25.931 UTRAN Functions, Examples on Signalling Procedures” by adding the “arrows” indicating the establishment of synchronisation between the nodes.

 This contribution clarifies the necessity of synchronisation between RNC and NodeB. This contribution also proves that high accuracy of synchronism will provide low delay transmission over Iur and Iub IF

2. Discussion

2.1 Assumption

 Before going into discussion, the following assumptions shall be taken into consideration:

· Synchronised two nodes are defined as nodes which acknowledge the time difference each other

· “Frame-slip” shall be avoided as much as possible in order to provide high-fidelity voice/UDI services

· Delay between RNC and NodeB shall be as little as possible

2.2 Comparison between a synchronised case and a non-synchronised case

 Figure1 and Figure2 show the comparisons between two cases; Figure1 shows the case when the RNC and NodeB are not synchronised i.e. neither RNC nor NodeB knows the time difference between the “clocks” in each node in each other. Figure2 shows the case when the RNC and NodeB are synchronised i.e. both RNC and NodeB know the time difference between the “clocks” in each node each other. (T4 – T2) represents the maximum transmission delay over Iur and Iub IF, and (T3 – T2) represents the minimum transmission delay. (T4 – T3) represents the possible delay variation.

 In the case where there is no synchronism between the nodes as in Figure1, the only procedure for the RNC to know the suitable timing to send transport blocks for NodeB is timing adjustment procedure. In timing adjustment procedure, NodeB tells RNC whether the arriving transport blocks are early, late, or on time by using control frame on frame protocol.

 But, upon reception of a transport block, there is no way for NodeB to know how much time the transport spent on travelling over Iur and Iub IF. It could be slow due to congestion, or could be fast. NodeB does not know either whether the radio link is long or short. Therefore, as in Figure1, RNC must be conservative enough so that no frame-slip would occur. Timing adjustment procedure would set the transmission time between T1 and T2.

 On the other hand, in the case where RNC and NodeB are synchronised, the RNC knows that T2 is most appropriate time to transmit the transport blocks. The RNC is confident that if the RNC sends the transport block at T2, the blocks arrive before T4. 

 If we compare these two cases, it is obvious that synchronisation would help reducing the transmission delay over Iur and Iub IF while frame-slip is avoided.

 2.3 Inaccuracy of synchronism

 As in Figure3, It must also be noted that when the synchronism between RNC and NodeB is reached, the accuracy would provide low transmission delay over Iur and Iub. If there is a possible inaccuracy between their clocks (say “+d ~ -d”), RNC must send the transport block time “d” in advance in conservative cases where no frame-slip is allowed.

 Accurate synchronisation will provide low transmission delay over Iur and Iub; as inaccuracy increases, transmission delay over Iur and Iub also increases.
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Figure 1 If there is no synchronisation between RNC and NodeB
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Figure 2 If synchronisation is established between RNC and NodeB
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Figure 3 Longer delay over Iur and Iub due to inaccuracy in synchronism

3. Conclusion

· Synchronism between RNC and NodeB will provide low transmission delay over Iur and Iub IF

· Low accuracy of synchronism will increase the transmission delay; accurate synchronism between RNC and NodeB is ideal
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