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Introduction

When WCDMA was initially standardized, there were long discussions on the need to support event triggered or periodic measurement reporting for the UE mobility in CELL_DCH.  The same issue should be discussed and resolved for LTE, i.e. whether event triggered and/or periodic measurement reporting are necessary in support of mobility in LTE_ACTIVE state.
Discussion

The advantages and drawbacks of event triggered measurement reporting can be summarized as follows:
Pros of event triggered reporting

1. Low signalling load.  Lower signalling load than periodic reporting in typical conditions [1] since a measurement report is generated only when the conditions that define the trigger are met.
2. Faster mobility procedures.  Faster system response to a change of the radio environment since the UE does not need to wait for the next periodic reporting occasion to communicate that a handover may be necessary.
3. Distributed filtering.  Filtering of measurement results is distributed to the UEs because the definition of the event requires also the definition of L1 and L3 filtering in the UE.
Cons of event triggered reporting

1. High signalling load.  May produce higher signalling loads than periodic reporting in difficult radio conditions

2. Standardization of L3 filtering is required.  Filtering of the measurement in the UE has to be standardized
The first drawback that is listed above (higher signalling loads than periodic reporting in difficult radio conditions) can probably be minimized with an appropriate choice of the measurement configuration parameters.  For example, if the measurement is configured with minimal or no filtering, it is possible to have radio conditions in which the best cell will change every few ms.  The appropriate selection of the filtering parameter and hysteresis thresholds should minimize this occurrence.  Moreover, only in few spots of the service area there could be the triggering of many events in a short amount of time.  Therefore, even if these problematic areas exist, they should not change much the average signalling load in the whole service area.  In summary, this drawback is not a very significant one.
The advantages and drawbacks of periodic measurement reporting can be summarized as follows:

Pros of periodic reporting

1. Filtering in eNode B could be easily upgraded.  Complex filtering algorithms could be applied in the eNode B, if the report from the UE is frequent enough.  Filtering algorithms could be improved without the need to change the specifications

2. Useful to design new RRM strategies.  The data included in the periodic measurement reports could be accumulated and more easily (with respect to data produced with event triggered reporting) used to design new RRM strategies, to optimize cell planning, etc.
Cons of periodic reporting

1. High signalling load.  Higher signalling load than event triggered reporting in typical conditions [1]
2. High processing load.  Higher processing load in the eNode B to process and act on the data generated by periodic reporting in typical conditions

The second advantage of periodic reporting is not valid if this is the main advantage.  In fact, by mandating periodic reporting in the UE for the main purpose of RRM optimization is equivalent to force all the UEs to act as test terminals.  Moreover, there is no obvious limitation in the use of event triggered reports to collect data that could be used for RRM optimization.  For example, a UE could be configured with multiple instances of the same event, with different configuration parameters for each of them.
The work on the definition of measurements for LTE has just started, but the following considerations can be already made:

1. Macrodiversity may not be utilized.  

a. Hence, rapid execution of the handover procedure is very important.
2. The system could maintain a very large number of UEs in LTE_ACTIVE state.
a. Minimization of the signalling load is very important.

From the considerations 1, and 2 above, and given the advantages and drawbacks already discussed, we deduce that event triggered reporting could be appropriate for measurement reporting.  In particular, if the number of users in LTE_ACTIVE state is going to be extremely high, signalling load considerations may make the use of periodic reporting completely impractical.  The only real advantage of periodic reporting seems to be the flexibility that it would allow in the definition of L3 filtering in the eNode B.  When considering the complexity of L3 filtering, we should note that there would be no saving in the UE if we define both event triggered and periodic reporting, since we will have to define L3 filtering for event triggered reporting anyhow.  The definition of L3 filtering in WCDMA was relatively sophisticated, so it is natural to expect that L3 filtering for LTE will be also a quite powerful tool in the hands of the EUTRAN operator.
Given all the above considerations we do not see any good reason to standardize both event triggered and periodic reporting measurements, given that event triggered reporting would be enough to support the UE mobility in LTE_ACTIVE state.
Conclusion

In this document we analyze the use of event triggered and periodic reporting for LTE.  We propose that RAN2 decides to standardize only event triggered reporting.
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