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Introduction:

RAN WG1 would like to thank RAN WG3 for the answer to the LS on the support of the flexible signaling approach for NodeB synchronization for 1.28 Mcps TDD, which refers to the RAN3 contribution R3-020271.

Regarding the questions from RAN WG3 in the reply to the LS from RAN WG1, RAN WG1 would like to give the following answers:

[RAN3]

Complexity: The method appears to be more complex than the existing centralized control method.

[Answer WG1] According to the view of RAN1 this is not the case. However it gives much more flexibility to the algorithm in the RNC, which is aimed. The basis for the approach is still the centralized approach with some extra signaling, allowing for an autonomous adjustment, thus reducing the number of measurements and signaling. 

[RAN3]

Alignment between modes: This proposal will make the 1.28 Mcps Node B synchronization solution significantly different than the solution for 3.84 Mcps, in fact, they would have only a part of the involved procedures in common. This may be a deviation from TSG RAN mandate to align as much as possible the various modes. 

[Answer WG1] The flexible signaling approach could also be used to implement the centralized approach as that of 3.84 Mcps TDD. However, some extra flexibility is introduced, which is needed in some scenarios to overcome the necessity for frequent blanking. It has to be interpreted as an enhancement of the existing centralized approach rather than “making it different” between the two TDD options.  The TSG RAN mandate also says, that differences are allowed, if necessary.

[RAN3]

Error handling: This proposal may lead to an architecture where the RNC could lose control of the steady state synchronization process.  In particular having a Node B with a lower cost clock may result in updating other Node B’s with lower cost clocks without continuous RNC interaction. This leads to the need to study in detail the error detection, error handling and interaction with the oversight that the RNC must perform.

[Answer WG1] The control by the RNC does not get lost with the flexible signaling proposal. The approach permits for continuous RNC to NodeB interaction on a slow basis and allows the RNC to be aware and to correct for any errors that NodeB’s may occasionally do, hence, overcoming the potential problem of loss of control. 

[RAN3]

Iub signaling load: During our discussion it is not clear to WG3 that the amount of Iub signaling load in this flexible method is not of concern, but more information on expected message rates would allow us to quantify this issue. 

[Answer WG1] The approach allows arbitrary division of the update period for signaling which should allow scaling of the signaling traffic as required

However RAN3 would prefer to consider this flexible signaling approach based on the evidence that it is necessary and efficient, i.e. that it solves the problems with the smallest amount of additional provisions.  

[Answer WG1] In the opinion of RAN WG1 the permission of autonomous adjustments by the individual NodeBs is necessary to achieve reasonable blanking rates of the involved physical channels and to optimize the signaling load on the IuB.

Actions for RAN WG1 requested by RAN WG3:

In particular RAN WG3 asked RAN WG1 the following questions:

[RAN3]

Is there a definite problem with the current centralized approach for 1.28 Mcps TDD, e.g lack of flexibility in measurements, or too high signaling load in exchanging messages?

[Answer WG1]
Yes, there is a problem with inflexibility. In the view of RAN WG1, the final method for NodeB sync should allow for different algorithms in different areas. In some scenarios there will be a problem with the centralized approach and 1.28 Mcps TDD, since the processing gain of the sequences, used for NodeB sync are very different between 3.84 Mcps TDD (34dB) and 1.28 Mcps TDD (around 20dB). The required averaging, which will be needed to achieve similar performance, should be supported by suitable Iub interface signalling such that the RNC can order the Node B to apply a sequence of measurements and to perform averaging of received SYNC_DL codes autonomously before determining the Time of Arrival from the correlation function and optionally performing a phase correction. This allows for increased reliability of ToA measurements and reduces the need for frequent measurement reporting to the RNC. 

[RAN3]

If it is determined that there is a problem, could RAN1, considering the issues listed above, suggest scheduling or reporting changes that would allow the current centralized approach to be maintained? 

[Answer WG1]
In principle the de-centralized approach could be implemented as “pretending to be centralized” mechanism. Based on the “flexible signaling” approach, an operator can still decide to stick to the centralized method. The support of the distributed approach is seen as an “add on” of flexibility to the centralized approach, not excluding it.

[RAN3]

For any new elements of information to be exchanged between Node B and RNC for the new synchronisation approach: Could RAN1 provide guidance in the approximate expected frequency of the messages in each method needed to support the synchronization while allowing a proper amount of DwPCH blanking? This will allow RAN3 to make decisions on whether these parameters need to be sent between the Node B and RNC on the Iub user plane (i.e. via Frame Protocol) or control plane messages (NBAP).

[Answer WG1]

There may be a misunderstanding in the term message as it is used in RAN1 and RAN3. What RAN1 is asking for is some additional configuration support in order to instruct the NodeB to apply a sequence of measurements and to perform averaging of received SYNC_DL codes autonomously before determining the Time of Arrival from the correlation function and optionally performing a phase correction. The frequency of this configuration depends on the concrete RNC algorithm to be implemented, but it is assumed to be on a very slow basis, basically only when the RNC detects problems with the current Rx and TX scheduling due to, e.g., loss of synchronisation in one NodeB or a change in the connectivity between the NodeBs.
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