3GPP TSG-RAN WG2 Meeting #93bis
R2-162924
Dubrovnik, Croatia, 11 - 15 April 2016
Agenda item:
7.16
Source:
Nokia, Alcatel-Lucent Shanghai Bell
Title:
Detecting new inter-RAT neighbour cells
WID/SID:
TEI13 - Release 13
Document for:
Discussion and Decision

1
Introduction
ANR has been standardized in order to support the mobility management functions in the eNB [1] and its task in LTE is to find and resolve neighbour cells via UE measurements. 
For ANR it is important on the one hand to find all available neighbour cells as soon as possible, and on the other hand do so without causing too much performance load and degradation to the UEs. In this contribution, we elaborate the limitations and drawbacks of the UE measurements that are currently available for supporting inter-RAT ANR and propose some improvements.

2
Discussion
2.1
Existing method analysis
One of the UE measurements defined at the purpose of inter-RAT Automatic Neighbor Relation (ANR) is reportStrongestCellForSON [2].Via this measurement configuration, the UE is requested to report to the serving eNB the strongest “Physical Cell Identifier” (PCI) that it detects on the indicated frequency and radio technology.

When reportStrongestCellForSON is configured by serving eNB, the UE will immediately start this measurement and trigger the corresponding measurement report, if and when it has determined the “strongest” cell that it can measure on the indicated frequency and radio technology. A candidate cell for a reportStrongestCellForSON measurement report is any cell fulfilling the requirement, i.e. the UE checks all PCIs of the indicated carrier and technology, however only one PCI, i.e. the “strongest” detected cell, will be reported. There is no way so far for the eNB to restrict (e.g. via a “black”- or a “white-list”) the UE search to a sub-set of candidate cells.

On the other hand, for any other inter-RAT measurement configuration (i.e. event B1 or event B2 or the periodic inter-RAT reportStrongestCells measurement) the serving eNB must provide to the UE not only the frequency and the radio technology, but also the list (“white-list”) of candidate cells to measure. The corresponding UE measurement report can only contain cells from the provided white-list. Since 3GPP allows including at most 32 PCIs per carrier in such a white-list, only a small fraction of the possible PCIs can be probed with these other inter-RAT measurements.

2.2
Restrictions
For ANR it is important to find all available neighbour cells as soon as possible, and at the same time to do so without affecting too much the served UEs. However, currently available inter-RAT measurements have a number of restrictions making the search for new inter-RAT neighbour cells inefficient.

For reportStrongestCellForSON measurement, the current constraints that only one cell, the “strongest” one, can be reported and that no cell can be excluded from the search, leads to the following side-effects:

· reportStrongestCellForSON (RSCFS) measurement is performed by UE as soon as it is configured by eNB. Since serving eNB has no means to determine in advance if the UE is located at a geographical position where RSCFS measurement can reveal a still unknown neighbour cell, the vast majority of RSCFS inter-RAT measurement reports provide an already known neighbour cell and therefore are useless for ANR.
·  The UE reports always the same cell, i.e. the “strongest” one that will then become known at the serving eNB.

·  Other nearby cells, still well detected although weaker, are never reported and therefore never used as target for handover.

For Event B1and B2 (generally used for triggering handovers), as well as for reportStrongestCells (RSC) measurements, the current constraint that only known cells, i.e. cells provided with a white-list, can be measured and reported by the UE leads to the following side-effect:

· If the UE is at the cell edge of the serving eNB cell, whereas it is well covered by an inter-RAT cell that is not known by the serving eNB, it cannot make a corresponding measurement report. 

· Besides, if such unknown inter-RAT cell is the only candidate SCell for the UE, likely the connection will drop for this same UE as well as for the next ones that will come in the future at the same geographic position.
The picture below shows an example how the problem arises, if the UE reports (via RSCFS) only the strongest neighbour cell that it detects.
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Figure 1: reportStrongestCellForSON related signalling and input to ANR function (Table based on TS 36.300).

The limitation to report one cell implies the UE selects one of the detected cells nearby to pass it along RSCFS report and does not report other cells from the serving eNB neighbourhood. Although the UE has the capability to search and identify more than one cell, it does not pass the information to the serving eNB.
As a result the eNB cannot fill out appropriately the Neighbour Relation Table with all possible inter-RAT neighbours and provide them to the UEs as valid handover targets to measure and report.
2.3
Possible enhancements
In the past, a proposal to enhance RSCFS measurement configuration via a PCI white-list (i.e. a list of PCIs already known and therefore to exclude from the UE measurement report) has been submitted without success (see [5]).

As alternative, we would like to propose an enhancement to event B1/B2 measurements as follows: 

When configuring event B1 and/or event B2, the eNB can optionally indicate a flag whether the UE should report the strongest PCI that it detects on the associated measurement object/carrier frequency, if it cannot find any suitable cell/PCI fulfilling the configured event B1/B2 entering conditions.

Although event B1/B2 is not for ANR but rather for triggering a fast handover to the appropriate target cell, with such enhancement the eNB can discover new neighbor cells that are valid handover targets more efficiently than using RSCFS intended for ANR:
Since the UEs for which RSCFS measurement is configured are selected randomly (i.e. without knowledge if they are near unknown neighbour cells), the vast majority of RSCFS measurement reports will be useless since they include PCIs already known to the eNB. Besides, in order to limit the performance load caused on the UEs, likely the eNB will not configure RSCFS measurements for all UEs, which further delays the detection of unknown neighbour cells.
On the other hand, all UEs configured with event B1/B2 can be requested to report the strongest detected PCI under the conditions here proposed, without performance degradation because as long as there are known neighbour cells to report, no additional performance load is imposed on those UEs. Only UEs that are located in an area without known neighbour cells will start to measure and report the strongest PCI visible to them. 

As a consequence, discovery of unknown neighbour cells can be faster, with reduced performance load on the UE and on the network as unnecessary measurements/measurement reports can be avoided.

Since the enhancement applies only if the UE cannot find any suitable PCI for event B1/B2 entering conditions, there should be no degradation for the reporting UE and the impacts would be quite limited.Besides, even though it is very likely that the UE that discovers a new neighbor cell cannot benefit from it, such discovery can save the connection of other UEs that will come to that geographic point later on.

Proposal: Enhance the report configuration of inter-RAT measurement events (reportConfigInterRAT IE) so that the eNB can request (e.g. via a new optional field “reportStrongestCell”) the UE to report the strongest detected PCI if it cannot find any PCI fulfilling the here configured (B1 or B2) measurement event entering conditions.

3
Conclusion
This contribution has analysed the shortcomings of the existing UE measurements for supporting inter-RAT ANR  proposing an enhancement to the legacy B1/B2 event measurements, so that the probability that a UE detects and reports new inter-RAT neighbour cells is increased and, consequently, also the inter-RAT handover success rate is improved. At the purpose, we propose the following:

Proposal: Enhance the report configuration of inter-RAT measurement events (reportConfigInterRAT IE) so that the eNB can request (e.g. via a new optional field “reportStrongestCell”) the UE to report the strongest detected PCI if it cannot find any PCI fulfilling the here configured (B1 or B2) measurement event entering conditions.
The corresponding CR is proposed in [3].
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