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1 Introduction
For the past meetings, RAN2 have been discussing CSI-RS measurement framework, and recently the active discussion have been made in [1]. This paper proposes a new reporting trigger based on change of quality order of measured CSI-RSs. 
2 Discussion
Since the CoMP measurement set is typically smaller than CoMP Resource Management set, network needs to keep up with its knowledge as much as possible about which are the best N CSI-RS among configured CRM set. Such knowledge can be formulated from CSI-RSRP measurement reports. 

In [1], various events for CoMP, referred to as event Cx, are being discussed. According to current measurement and reporting framework, measurement report is not triggered when there is no new CSI-RS that meets entering condition and there is no CSI-RS, in the CSI-RSTriggeredList, that meets leaving condition either, if the leaving condition is applicable. In short, if the CSI-RSTriggeredList does not change compared to previous measurement report evaluation, the UE does not trigger measurement report. 
We note the case even when the CSI-RSTriggeredList has not changed, the quality order of CSI-RSs in the CSI-RSTriggeredList can be changed. To see the example of the case, let us look at the example in the Figure1. 
In Figure1(a), the CSI-RSs {a},{b},{c},and {d} meet the C1 entering condition, and trigger measurement report. The SI-RSTriggeredList then includes {a}, {b},{c} and {d}. At the next round of measurement report evaluation as shown in Figure1(b), it may happen that the quality order of CSI-RSs meeting the entering condition is changed. In this example, the ordered set of CSI-RSs in the CSI-RSTriggeredList is changed from {a,b,c,d} to {a,c,b,d}. However, this change of quality order is not reported because CSI-TSTriggeredList is still the same as the previous, i.e., including the same CSI-RSs {a},{b},{c}, and {d}. 
We think it is beneficial for UE to inform network of the change of quality order of current CSI-RSTriggeredList. If the change of quality order is reported as shown in Figure 2(b), network may optimize the CoMP operation, e.g., reconfigure CoMP measurement set based on the reported quality of CSI-RSs. In this example, network may replace the CSI-RS {c} with CSI-RS {d} to reconfigure the CoMP measurement set. Or, network may even change CoMP scheme to apply the best CoMP scheme that is suitable to the changed CSI-RS environment. 

Specification impact

The measurement report triggering upon the change of order in CSI-RSTriggeredList can be implemented in current TS 36.331 by introducing some procedure text in section 5.5.4.1. 
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Figure1. Upon change of quality order of CSI-RSs in CSI-RSTriggeredList 
based on current reporting triggers
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Figure2. Upon change of quality order of CSI-RSs in CSI-RSTriggeredList 
with proposed reporting trigger
Pseudo text to TS 36.331 for proposed behavior 
5.5.4
Measurement report triggering

5.5.4.1
General

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:

[Omitted]

2>
if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig, while the VarMeasReportList does not include an measurement reporting entry for this measId (a first cell triggers the event):

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>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

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

2>
if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one or more applicable cells not included in the cellsTriggeredList for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent cell triggers the event):

3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

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

2>
if the triggerType is set to event and if the leaving condition applicable for this event is fulfilled for one or more of the cells included in the cellsTriggeredList defined within the VarMeasReportList for this measId for all measurements after layer 3 filtering taken during timeToTrigger defined within the VarMeasConfig for this event:

3>
remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

3>
if reportOnLeave is set to TRUE for the corresponding reporting configuration or if a6-ReportOnLeave is set to TRUE for the corresponding reporting configuration:

4>
initiate the measurement reporting procedure, as specified in 5.5.5;
3>
if the cellsTriggeredList defined within the VarMeasReportList for this measId is empty:

4>
remove the measurement reporting entry within the VarMeasReportList for this measId;

4>
stop the periodical reporting timer for this measId, if running;

2>
if the purpose is included and set to reportStrongestCells or to reportStrongestCellsForSON and if a (first) measurement result is available for one or more applicable cells:

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

NOTE 1:
If the purpose is set to reportStrongestCells, the UE initiates a first measurement report immediately after the quantity to be reported becomes available for at least either all serving cells or one of the applicable cells. If the purpose is set to reportStrongestCellsForSON, the UE initiates a first measurement report when it has determined the strongest cells on the associated frequency.
2>
if the triggerType is set to event and if the entry condition applicable for this event, i.e. the event corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for applicable CSI-RSs and if the quality order of the applicable CSI-RS is changed compared to the quality order of CSI-RSs included in the CSI-RSTriggeredList for all measurements after layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent change of quality order triggers the event):
NOTE x:
The evaluaton of quality order change between two set is possible only when the two compared sets are of the same size and entries of two set are the same. .
3>
set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3>
include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this measId;

3>
initiate the measurement reporting procedure, as specified in 5.5.5;
2>
upon expiry of the periodical reporting timer for this measId:
3>
initiate the measurement reporting procedure, as specified in 5.5.5;

2>
if the purpose is included and set to reportCGI and if the UE acquired the information needed to set all fields of cgi-Info for the requested cell:

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>
stop timer T321;

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

2>
upon expiry of the T321 for this measId:
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>
initiate the measurement reporting procedure, as specified in 5.5.5;

NOTE 2:
The UE does not stop the periodical reporting with triggerType set to event or to periodical while the corresponding measurement is not performed due to the PCell RSRP being equal to or better than s-Measure or due to the measurement gap not being setup.

NOTE 3:
If the UE is configured with DRX, the UE may delay the measurement reporting for event triggered and periodical triggered measurements until the Active Time, which is defined in TS 36.321 [6].

From the benefit of the proposed reporting trigger and the limited specification impact, we propose:
Proposal 1 UE triggers measurement report if quality order of CSI-RSs meeting the entering condition are different from the quality order of CSI-RSs in CSI-RSTriggeredList
3 Reference  

[1] R2-123951, report of email discussion on [78#52b] LTE/COMP: CSI-RS Measurement Framework, Samsung
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