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1. Organizational

Chair: Italtel (Massimo Dell’Acqua)

Minutes: Siemens (A.v.Brandt), Ericsson (Gert-Jan van Lieshout)

Participants: NTT DoCoMo, Ericsson, Italtel, Nokia, Nortel, Motorola, Siemens

2. Summary

Two issues have been discussed: a) NodeB synchronization, and b) the editorial change requests to 25.401. For both issues, partial agreement has been reached, as explained below.

3. NodeB synchronization

R3-99687, NTT DoCoMo: “Synchronisation between RNC and NodeB”

This paper, already presented in the Iub/Iur SWG, shows that a synchronized time base between RNC and NodeB allows to have shorter downlink transmission delays over Iub and potentially Iur, than if the RNC just relies on on-line (closed loop) timing correction commands received from the NodeB. The explanation for this is that in the latter case, neither NodeB nor RNC know the current absolute downlink transmission delay value, and therefore the RNC must always take into account a possible delay variation which may add additional downlink transmission delay. Therefore NTT DoCoMo recommends NodeB synchronization.

R3-99688, NTT DoCoMo: “Proposed Iub node synchronisation procedure”

This paper, presented in the Iub/Iur SWG already, proposes a procedure for synchronization of NodeBs to the CRNC (within one RNS). (Remark: “Synchronization” according to this proposal is referring to identifying the time shift between the time bases of CRNC and NodeB while it does not include “to achieve a common timing reference between the UTRAN nodes” as defined in ch. 9.5, “Node Synchronization” in 25.401 (R3-99585)). The procedure in R3-99688 is based on the measurement of the round-trip transmission delay between RNC and NodeB, and the assumption that the DL and UL transmission delay over Iub are the same (symmetric), except for an assumed delay variation v1 in DL, and v2 in UL. For minimization of the delay variations during the measurement, the application of a high-priority ATM VC with AAL0 on the Iub interface, dedicated to NodeB synchronisation only, is proposed.

The ad-hoc group discussed mainly the synchronisation procedure according R3-99688. It was acknowledged that knowing the absolute, minimum transmission delay over Iub may help in optimizing the DL transmission timing from CRNC to NodeB. It was recognized that a “closed loop” frame synchronization loop as e.g. described in R3-99663, using the parameters ToAWE, ToAWS, does not completely solve the problem of setting up the initial DL Iub DCH transmission buffer in RNC and NodeB, which should be as small as possible but just sufficient to avoid any potential frame slip due to a possibly increasing transmission delay on Iub.

On the other hand, the proposal of R3-99688 to introduce a dedicated “node synchronization layer” in the Iub protocol structure was put in question, and simpler solutions were looked for. Nokia presented a similar synchronization procedure as in R3-99688, using roundtrip delay measurement over the FACH transport bearer over Iub. (The alternative of using the FACH transmission bearer instead of the AAL0 link has also been mentioned in R3-99688.) In this procedure, the NodeB reports the “Time-of-arrival” of a DL FACH control frame back to the CRNC or SRNC, respectively. If this procedure uses a high priority AAL2 connection, it may provide sufficiently accurate transmission time estimates. Further improvements of that procedure are possible, e.g. to include a “time of response” in the NodeB measurement report, such that it provides reliable estimates for the UL transmission delay on Iub, too.

NTT DoCoMo clarifies that:

1) The procedure in R3-99688 is proposed for Iub delay measurement only, not for Iur delay, and for NodeB synchronization within an RNS, not between RNSs. In case of handover into a new RNS, the well-known FDD Frame Synchronization procedure using OFF-measurement report from the UE shall be applied.

2) The Iub node synchronisation procedure is proposed to be applied a) whenever the network configuration changes, and b) regularly, for control purpose, e.g. once per day.

Conclusion: Agreement was reached on the following points:

1) Synchronization between CRNC and NodeB based on absolute transmission time measurements on Iub, as proposed by R3-99688, may provide for reduced overall transmission delay while minimizing the risk of occasional Frame slips.

2) The procedure presented in R3-99688 could possibly be replaced by a simpler procedure, using FACH Frames instead of a dedicated Synchronization protocol, provided the following requirements are fulfilled: (i) the FACH-based procedure should be extended to provide sufficient measurements from the NodeB, e.g. Time-of-arrival and Time-of-response; and (ii) a high-priority AAL2 connection is required, as a good approximation to the minimum delay connection.

3) On the other hand, a continuous “closed loop” frame synchronization procedure (as proposed by Nokia e.g. in R3-99663) is useful for continuous, dynamic minimization of the NodeB buffer.

4) If absolute Iub&Iur delay values are not known, and the procedure according R3-99688 is not applied, then an initial DL transmission time for a new RL can possibly be derived from the current timing of FACH frames. In addition, DL and UL timing for the DCH of a new Radio Link could also be derived from an already existing DCH connection of another UE using the same Iub and Iur path.

So the impression is that the Iub node synchronization according R3-99688 could – in a simplified version – provide some benefit for delay optimization. The ad-hoc group leaves it to the plenary to take further decisions.

4. Revisions of 25.401, Overall architecture

The group discussed the two proposals for change of TS 25.401 (R3-99585), also presented in the plenary before.

R3-99698, Italtel et al.: Proposed revision of TS 25.401 section 9 (synchronisation);

R3-99766, Nokia: Proposed revision of R3-99698.

The changes proposed are to a large extent editorial with the goal of improving the consistency and the logical grouping of the synch chapter. However some technical clarifications are also included. 

After extended discussion, the ad-hoc group agreed on the following recommendations to the editor of 25.401:

1) The grouping of synchronization aspects into two big subgroups (“Clock&Timing references” as opposed to “Frame synch”), proposed by both contributions, 698 and 766, shall not be done (because the splitting is debatable). However also the grouping into three groups (Network synch, Frame synch and Node synch) as in the current 25.401 shall be removed.

2) The chapter 9 shall address six sub-topics as in R3-99766, i.e. within the subchapters:

· 9.1 Network synchronization

· 9.2 Node synchronization

· 9.3 Time-of-day

· 9.4 Radio Frame synchronization

· 9.5 Transport channel frame synchronization

· 9.6 Time alignment handling

These sub-chapters shall include an introduction to the topics within the sub-chapters (not at the beginning of ch.9)

3) The contents of sub-chapters 9.1, 9.2, and 9.3 as proposed in R3-99766 are accepted.

4) In chapter 9.4 of R3-99766 (“Radio Frame synchronization”), the figure 3 (“Radio interface downlink synchronization”) shall be removed (as already decided in the Iub/Iur SWG).

5) In addition, R3-99766 proposes to reduce sub-chapter 9.4 significantly, by just mentioning the synchronization parameters to be transferred within the UTRAN, and by referring to 25.211 for FDD Radio Frame Synch. In contrast to that, R3-99698 proposes to split the chapter into sub-chapters for FDD and TDD, and to leave more text from 25.401 ch. 9.3 there. – The ad-hoc could not find agreement on this point.

6) Due to lack of time, a decision on chapter 9.5 and 9.6 (new numbering according R3-99766) could not yet be reached.

7) The sub-chapter “Ciphering handling” is removed since it exceeds the scope of the synchronization chapter.
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