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Discussion and Decision
1 Introduction
In RAN2#68bis it was agreed to support immediate reporting in connected mode and logged reporting in idle mode. These two have different properties and are suitable for different use cases. In this document we identify for which use cases the two respective modes are suitable. 
We assume that active mode logged reporting is not needed, thus it is not further discussed in this document.

2 Discussion
As discussed in [1], for the immediate reporting in connected mode, the existing measurements mechanisms can be reused to a large extent. Immediate reporting in connected mode also has the advantage that it enables the eNB to correlate reported UE measurements with information available in the eNB for the connection between the UE and the eNB, for example the UE reported CQI, results from SRS, and so on. In general, the immediate reporting can present a very detailed view on the existing situation in the cell. And, as mentioned in [2], “the RRM measurement (with positioning information only for UMTS) reporting is supported also by legacy UEs”. Further, re-using existing RRC measurements and mechanism reduces the impact on the specifications and follows the agreed principle for this work item to avoid duplication of functionality.
The idle mode logging on the other hand, will be able to perform measurements when the UE is not in connected mode, for example when the current radio quality does not permit a reliable connection. This is also mentioned in [2], where the following limitations of immediate reporting are listed:
-
Reporting of accurate location information available in the UE;

-
Problems found by IDLE mode UEs;

-
Problems experienced when no RRC connection re-establishment is possible (i.e. going out-of-coverage);

The first bullet can be remedied by introducing a new mechanism for reporting of UE position. This is discussed in [3]. 
It has also previously been stated that there may be cases where immediate reporting consumes much more resource compared to logged reporting. This is discussed in [4] which conclude that for an LTE cell with a bandwidth of 20 MHz, 50 UEs performing immediate reporting every 5s would consume less than 1% of the PUSCH capacity.  

Bearing in mind the advantages of additional information for the immediate reporting and the smaller impact on the specifications, we suggest a guiding principle to use immediate reporting when possible and only use logged reporting in the cases where immediate reporting is not suitable/possible, for example for idle mode behaviour and situations where no RRC connection re-establishment is possible.
Proposal 1: Agree on a guiding principle to only use logged reporting when immediate reporting is not possible.
3 Usage of logged or immediate reporting

Immediate MDT (Active):

Looking at the use cases provided in [1], it can be seen that the immediate reporting could be used in the use cases Weak coverage, Pilot pollution and Overshoot coverage for which a connection between the UE and NB most often is maintained, i.e. that RLF does not occur. However, for more severe case where RLF occurs, the RLF report described below can be applied.
Proposal 2: Use immediate reporting for the following use cases: Weak coverage, Pilot pollution and Overshoot coverage.

Active mode provides possibilities to make measurements related to dedicated transmission and reception which is essential to measurements for UL coverage and interesting for DL coverage and QoS verification. 

Active mode is generally associated with higher battery consumption than Idle mode and it is easier to control and limit resource consuming measurements such as positioning, e.g. to stop MDT measurements if measurement is found not to be useful.
Proposal 3: Add the possibility (in LTE) to request accurate location information for immediate MDT.

We note that proposal 3 is already possible for UMTS. 

Logged MDT (Idle): 

For the coverage hole detection, where the signal level SNR (or SINR) of both serving and allowed neighbour cells is below the level needed to maintain basic service a solution similar to what is discussed for RLF for MRO could be used. In this solution, measurements are stored during RLF and reported when re-establishing a connection to the network. This solution agreed for MRO has the limitation that it only is applicable to successful RRC re-establishments, i.e. cases when RLF occurs due to over-aggressive mobility configuration or very small coverage “hole”. Anyway, the RLF report can easily be extended for significant coverage holes, where the UE goes to Idle.

Proposal 4: Re-use and possibly extend the RLF measurements for MRO to cover the use case Coverage holes 
It is stated in [2] that it is difficult to use immediate reporting to report problems found by IDLE mode UEs. It has previously been discussed to use idle mode logging to detect for example ping-pong in idle mode [6]. 
We note that observations that are related to very extensive coverage holes can of course only be done in Idle, e.g. when UE is completely out of service or any cell camping. We also note that when we have coverage problems related to a certain layer this could be indicated by UE measuring for a higher priority layer for cell reselection.
We note that some cases of cell selection triggered by abnormal events could be interesting, e.g. if UE selects to other cell due to “essential system information missing”, which is an indication that UE has given up trying to receive P-BCH or BCCH.
Proposal 5: Discuss and decide what additional coverage problems could be detected by idle mode logging. We have identified the following potentially interesting cases:

· Large coverage holes: abnormal camping, camping on non-highest priority layer.

· Common channels coverage: mobility event triggered by Essential system information missing. 
4 Conclusion

We propose to agree on the following general guidelines for when to use immediate MDT (active) or logged MDT (Idle):

Proposal 1: Agree on a guiding principle to only use logged reporting when immediate reporting is not possible

Proposal 2: Use immediate reporting for the following use cases: Weak coverage, Pilot pollution and Overshoot coverage.

Proposal 3: Add the possibility (in LTE) to request accurate location information for immediate MDT.

Proposal 4: Re-use and possibly extend the RLF measurements for MRO to cover the use case Coverage holes 

Proposal 5: Discuss and decide what additional coverage problems could be detected by idle mode logging. We have identified the following potentially interesting cases:

· Large coverage holes: abnormal camping, camping on non-highest priority layer.

· Common channels coverage: mobility event triggered by Essential system information missing.
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