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1
Introduction
The topic of periodic measurements was discussed during RAN2#95 in the context of R2-165199 but without a clear conclusions: Some companies thought Rel-13 UEs supporting WLAN measurements should always support also periodic measurements, others claimed that this was never discussed during Rel-13 work and therefore should not be supported. 

To resolve this issue, we discuss how periodic measurements are defined for LTE in general, and inspect the specification as to whether they are currently supported for WLAN.
2
Periodic measurements for LTE
Currently, LTE specification list the following for periodic measurements in a very generic manner:

	2.
Reporting configurations: A list of reporting configurations where each reporting configuration consists of the following:

-
Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be periodical or a single event description.
-
Reporting format: The quantities that the UE includes in the measurement report and associated information (e.g. number of cells to report).


Foir triggering the measurement reports, it is stated in section 5.5.4 of RRC that the WLAN IDs within WLAN measurement object are applicable:

	3>
else if the corresponding measObject concerns WLAN:

4>
consider a WLAN on the associated set of frequencies, as indicated by carrierFreq or on all WLAN frequencies when carrierFreq is not present, to be applicable if the WLAN matches all WLAN identifiers of at least one entry within wlan-Id-List for this measId;


For triggering periodical measurements, the following is written in RRC:
	2>
else if the purpose is included and set to reportStrongestCells or to reportStrongestCellsForSON and if a (first) measurement result is available:

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
3>
if the purpose is set to reportStrongestCells and reportStrongestCSI-RSs is not included:

4>
if the triggerType is set to periodical and the corresponding reportConfig includes the ul-DelayConfig:

5>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after a first measurement result is provided by lower layers;

4>
else if the reportAmount exceeds 1:

5>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be reported becomes available for the PCell;

4>
else (i.e. the reportAmount is equal to 1):

5>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be reported becomes available for the PCell and for the strongest cell among the applicable cells, or becomes available for the pair of PCell and the PSCell in case of SSTD measurements;

3>
else:
4>
initiate the measurement reporting procedure, as specified in 5.5.5, when it has determined the strongest cells on the associated frequency;
2>
upon expiry of the periodical reporting timer for this measId:

3>
initiate the measurement reporting procedure, as specified in 5.5.5;


As can be seen, the support of periodic reporting has not been excluded from any reporting configuration. Further, the procedural text takes the periodic measurements into account like this:

· All inter-RAT measurements prior to Rel-13 support periodic measurements – that has been assumed to be the always possible as a simple (if often inefficient) baseline operation for measurement reporting 

· Report configuration for inter-RAT generically always allows for using periodic measurement configuration

· A measId defines a reporting configuration that is linked to a measurement object – this relation explicitly indicates which RAT/resources are to be measured for that measId. Notably, the WLAN measurerement object already contains the list of WLAN IDs UE is expected to measure, so periodic measurements can also use the same list.
Based on these, we observe that from ASN.1 and procedural viewpoint, it appears that the periodic measurements would be supported also for WLAN.
Observation 1: Periodic measurements are supported for all inter-RAT measurements.

Observation 2: RRC specification allow configuration of periodic WLAN measurements. 

3
Ambiguities with periodic reporting for WLAN 
3.1
Allowed values for periodic reporting 
There are currently two options for periodic measurements: reportStrongestCells and reportStrongestCellsForSON. The difference between these is that the former targets all applicable cells (or APs, in case of WLAN) on the measurement object, whereas the latter only works for the strongest cell,as indicated by the field description:

	maxReportCells

Max number of cells, excluding the serving cell, to include in the measurement report. In case purpose is set to reportStrongestCellsForSON only value 1 applies. For inter-RAT WLAN, it is the maximum number of WLANs to include in the measurement report.


Since both cases could be conceivably used, we think both options should also be supported. However, currently the “ForSON” are only enabled for UTRAN and CDMA2000, so for simplicity it could be considered that only the reportStrongestCells is supported for WLAN. Finally, would note that both should be understood in terms of WLAN IDs indicated in the corresponding mobility set of the reporting configuration: Only APs matching to those should ever be reported.

Proposal 1: Support at least reportStrongestCells for periodic WLAN measurements.

3.2
Measurement reporting 
The RRC sections 5.5.4 and 5.5.5 on measurement report triggering and measurement reporting seem to have some ambiguities that were missed during the Rel-13 completion: For periodic measurements, the term “cell” is still used in a couple of places. While this is not terribly difficult to understand also for WLAN, nevertheless it may cause ambiguities in interpretation. See below for identified locations where such an ambiguity may occur.
	5.5.4.1
General

If security has been activated successfully, the UE shall:

1>
for each measId included in the measIdList within VarMeasConfig:
2>
if the corresponding reportConfig includes a purpose set to reportStrongestCellsForSON:

3>
consider any neighbouring cell detected on the associated frequency to be applicable;

2>
else if the corresponding reportConfig includes a purpose set to reportCGI:

3>
consider any neighbouring cell detected on the associated frequency/ set of frequencies (GERAN) which has a physical cell identity matching the value of the cellForWhichToReportCGI included in the corresponding measObject within the VarMeasConfig to be applicable;

2>
else:

…(unnecessary parts removed)…
2>
else if the purpose is included and set to reportStrongestCells or to reportStrongestCellsForSON and if a (first) measurement result is available:

3>
include a measurement reporting entry within the VarMeasReportList for this measId;

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
3>
if the purpose is set to reportStrongestCells and reportStrongestCSI-RSs is not included:

4>
if the triggerType is set to periodical and the corresponding reportConfig includes the ul-DelayConfig:

5>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after a first measurement result is provided by lower layers;

4>
else if the reportAmount exceeds 1:

5>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be reported becomes available for the PCell;

4>
else (i.e. the reportAmount is equal to 1):

5>
initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be reported becomes available for the PCell and for the strongest cell among the applicable cells, or becomes available for the pair of PCell and the PSCell in case of SSTD measurements;

3>
else:
4>
initiate the measurement reporting procedure, as specified in 5.5.5, when it has determined the strongest cells on the associated frequency;
…(unnecessary parts removed)…
5.5.5
Measurement reporting

…(unnecessary parts removed)…
3>
if the triggerType is set to event; or the purpose is set to reportStrongestCells or to reportStrongestCellsForSON:

4>
for each included cell, include the layer 3 filtered measured results in accordance with the reportConfig for this measId, ordered as follows:

5>
if the measObject associated with this measId concerns E-UTRA:

6>
set the measResult to include the quantity(ies) indicated in the reportQuantity within the concerned reportConfig in order of decreasing triggerQuantity, i.e. the best cell is included first;

5>
if the measObject associated with this measId concerns UTRA FDD and if ReportConfigInterRAT includes the reportQuantityUTRA-FDD:

6>
set the measResult to include the quantities indicated by the reportQuantityUTRA-FDD in order of decreasing measQuantityUTRA-FDD within the quantityConfig, i.e. the best cell is included first;
5>
if the measObject associated with this measId concerns UTRA FDD and if ReportConfigInterRAT does not include the reportQuantityUTRA-FDD; or

5>
if the measObject associated with this measId concerns UTRA TDD, GERAN or CDMA2000:

6>
set the measResult to the quantity as configured for the concerned RAT within the quantityConfig in order of either decreasing quantity for UTRA and GERAN or increasing quantity for CDMA2000 pilotStrength, i.e. the best cell is included first; 


We note the following:

· The parts highlighted in yellow utilize the word “cell”, which may be ambiguous in WLAN

· The parts highlighted in green are missing specific treatment for WLAN measurement object

However, these seem all rather minor points, and we have shown in the CR in R2-166133how to resolve them.

Proposal 2: Correct LTE specification to clearly support periodic measurements for WLAN as shown in R2-166133.
4
Conclusions 

We have discussed the periodic measurement reporting for WLAN and observed the following:
Observation 1: Periodic measurements are supported for all inter-RAT measurements.

Observation 2: RRC specification allow configuration of periodic WLAN measurements. 

Based on these, we propose the following:
Proposal 1: Support at least reportStrongestCells for periodic WLAN measurements.

Proposal 2: Correct LTE specification to clearly support periodic measurements for WLAN as shown in R2-166133.
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