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Introduction
In the last two RAN2 meeting, RAN2 discussed enhancements of leaving and entering conditions for measurement report. In the latest contribution in R2-2403989, the following was proposed:
	Proposal 1	After performing measurements according to the existing RAN4 requirements, if a measurement report is triggered the UE reports a new indication within MeasResults IE to indicate if an event entering condition for the cell is satisfied for the first time.
Proposal 2	After performing measurements according to the existing RAN4 requirements, if a measurement report is triggered the UE reports a new indication within MeasResults IE to indicate which cell(s) fulfilled the event leaving condition.
Proposal 3	After performing measurements according to the existing RAN4 requirements, UE triggers a measurement report when the best cell among the ones previously reported changes. To limit the amount of UE reports, a prohibit timer is introduced.
Proposal 4	RAN2 to introduce new UE capabilities in case these new informations to be reported are agreed.



Our contribution discusses if the enhancements are really needed or not, and in case some enhancements are justified, how to implement the enhancements.  
2. Discussion 
Discussion on proposal 1 and 2 in R2-2403989 
Proposal 1 and 2 in R2-2403989 are basically to ease network implementation difficulty in identifying which cell is entering the event or leaving the event. 
We however have difficulty in understanding the claimed network implementation difficulty. When network receives, from UE, N-th event-triggered measurement report including neighbour cells for a certain measId, network can identify which cell is entering/leaving the event, only if it has stored neighbour cells reported by (N-1)-th measurement report of the same measId, from the UE, and compare the stored neighbour cells with the currently received neighbour cells. For the UE, storing one list of reported entries (not more previous ones) and comparing the list with new seem to be fairly a simple implementation, and for the same reason, we do not see there is a scaling issue given many UEs. 
Observation 1: When network receives N-th measurement report including neighbour cells for a measId from a UE, it can identify which cell(s) is entering/leaving the event, only if it has stored the neighbour cells reported by N-1th measurement report of the same measId, from the UE, and compare the stored neighbour cells with the currently received neighbour cells.  
In R2-2403989, it argues that if maxReportCells is configured as a small value (such as two), the measurement report will only include restricted list of cells, rather than including the sufficient number of entries, from the cellsTriggeredList, and this restricted list makes it difficult for network to correctly identify the concerned cell entering/leaving the event. We agreed with the argument, but we would like to understand better why network configures such a small maxReportCells if it knows that such small makes troubles. We believe network can configure a sufficiently large value of maxReportCells, because larger maxReportCells only increases the number of entries in measResultNeighCells, but other than this, no other issue or UE burden arises. We note that the proposal 1 and proposal 2 in R2-2403989 would also require larger maxReportCells to avoid the case that the quality of the concerned cell(s) (entering or leaving the event) is not included in measResultNeighCells, which could happen if smaller maxReportCells were configured. 
Observation 2: Network can configure a sufficiently large value for maxReportCells, because a larger value only increases the number of reported entries of neighbor cells. In fact, a large value of maxReportCells is necessary when network wants to precisely figure out which cell enters/leaves the event in any case. 
Based on the observation 1 and observation 2, we propose:
Proposal 1: To clarify the real-life network implementation difficulty in identifying the cell entering/leaving the event, with a large value of maxReportCells. Unless network implementation difficulty is considered really non-trivial, RAN2 do not pursue the proposal 1 and 2 in R2-2403989. 

Discussion on proposal 3 in R2-2403989 
In the existing A3, A4, A5 events, once UE transmits an initial measurement report triggered by the event, the UE periodically transmits subsequent measurement reports up to reportAmount times in periodical manner or until cellsTriggeredList becomes empty, whichever is earlier. Therefore, whenever network receives the subsequent reporting triggered in a periodical manner, network can notice any change of the quality of the neighbour cells by referring to measResultNeighCells included in the subsequent reporting. 
Comparing to the existing event-triggered periodical reporting, the benefit of the proposal 3 seems that network can notice the change of the best (N) cell(s), if any, a bit earlier than the existing one, where in legacy reporting, network can only notice the change from periodically transmitted reporting. So the average latency would be half the reporting periodicity. Here, we really wonder about the use case where such an urgent network awareness of the updated best cell(s) is so crucial for layer 3 measurement reporting that existing event-triggered periodical reporting is insufficient.  
Proposal 2: To clarify the use case where urgent network awareness of the updated best cell(s) is so crucial that existing event-triggered periodical reporting is insufficient for such urgent network awareness, before discussing the details of the proposal3 in R2-2403989. Unless existing event-triggered periodical reporting is clearly considered insufficient, RAN2 do not pursue the proposal 3 in R2-2403989. 
If RAN2 has consensus that existing event-triggered periodical reporting is considered insufficient for a clear use case, we can move onto the details of the best N cell based triggering. For the details, we propose proposal 3 family below. 
Proposal 3: If existing event-triggered periodical reporting is considered insufficient, proposal 3a to 3f given below are considered to implement best N cell based triggering. 
Configuration of the extra triggering 	We think the new triggering is applicable for events, where neighbour cells are applicable cells for event evaluation, i.e., the extra triggering can be configured in reportConfig for eventA3/4/5. For the extra triggering, we think a new parameter, say N, can be introduced to restrict the triggering scope of best N cells among entries in cellsTriggeredList. Considering that UE includes up to maxReportCells entries of cellsTriggeredList into measResultNeighCells, N should be smaller than or equal to maxReportCells. 
Proposal 3a: The best N cell based triggering is configured in reportConfig for event A3/4/5.
Triggering condition 	If the event (A3/4/5) is met, UE transmits an initial measurement report. Then, if new best N applicable neighbour cells satisfying the event become different from old best N cells that were previously reported, UE initiates a subsequent measurement reporting. Here, the best N applicable cells are considered to be different from the previous reported best N cells, if either of the following conditions are met, a) the entries of each of the two best N cells (old ones and new ones) are different, or b) the entries of each of the two best N cells are the same but the entry order is different. 
Proposal 3b: UE initiates subsequent measurement reporting a) if the entries of new best N cells are different from the previous reported best N cells or b) if the order the entries become different from the previous one while the entries remain the same. 
Restriction of entering condition based triggering 		For the event configured with the best N cell based triggering, network may be only interested in keeping tracking of best N cells satisfying the event. In that case, when a new cell meets entering condition of the event, it is desirable to trigger subsequent reporting only if the cell can belong to best N cells. That is, the subsequent reporting by entering condition is triggered only if the cell meeting entering condition is better than at least one previously reported best N cells. If the cell cannot become a new best N cell member (i.e., the quality of the cell is not better than any of the previously reported best N cells), UE does not initiate subsequent reporting. The similar can apply for a cell meeting leaving condition. That is, when a cell meets leaving condition, if the cell is not a member of previous reported best N cells, measurement report triggering is not needed. 
Proposal 3c: Network should be able to restrict UE to not transmit a measurement report by a cell meeting entering condition, if the cell cannot become a new best N member.
Proposal 3d: Network should be able to restrict UE to not transmit a measurement report by a cell meeting leaving condition, if the cell has not been a best N cell member. 
Prohibit timer	The proposal 3 in R2-2403989 suggests to introduce a prohibit timer. In our view, prohibit timer is not needed for best N cell based triggering, and prohibit timer defeats the latency benefit which, we think, the best N cell based triggering tries to achieve, because UE cannot report the change of best N cells, even upon the change, if prohibit timer is running. If complicated exceptions to exempt the prohibit are further introduced, such unintended prohibiting issue can be avoided, but the feature would be quite complicated. Note that RAN2 has never been considering to apply a prohibit timer for L3 measurement reporting for such reasons. Instead of prohibit timer, we think the control parameter N as proposed in 3a is simpler and sufficient. 
Proposal 3e: Prohibit timer is not introduced.
NumberOfReportsSents		RAN2 also needs to discuss whether the measurement report triggered by change of best N cells also increments the counter numberOfReportsSent, and we think the counter should be incremented as any other event-triggered reporting.  
Proposal 3f: If measurement report is triggered by the best N cell based triggering, numberOfReportsSent is incremented.

3. Conclusion 
Discussion on proposal 1 and 2 in R2-2403989
Observation1: When network receives N-th measurement report including neighbour cells for a measId from a UE, it can identify which cell(s) is entering/leaving the event, only if it has stored the neighbour cells reported by N-1th measurement report of the same measId, from the UE, and compare the stored neighbour cells with the currently received neighbour cells.  
Observation2: Network can configure a sufficiently large value for maxReportCells, because a larger value only increases the number of reported entries of neighbor cells. In fact, a large value of maxReportCells is necessary when network wants to precisely figure out which cell enters/leaves the event in any case. 
Proposal 1: To clarify the real-life network implementation difficulty in identifying the cell entering/leaving the event, with a large value of maxReportCells. Unless network implementation difficulty is considered really non-trivial, RAN2 do not pursue the proposal 1 and 2 in R2-2403989. 

Discussion on proposal 3 in R2-2403989
Proposal 2: To clarify the use case where urgent network awareness of the updated best cell(s) is so crucial that existing event-triggered periodical reporting is insufficient for such urgent network awareness, before discussing the details of the proposal3 in R2-2403989. Unless existing event-triggered periodical reporting is clearly considered insufficient, RAN2 do not pursue the proposal 3 in R2-2403989. 
Proposal 3: If existing event-triggered periodical reporting is considered insufficient, proposal 3a to 3f given below are considered to implement best N cell based triggering. 
Proposal 3a: The best N cell based triggering is configured in reportConfig for event A3/4/5.
Proposal 3b: UE initiates subsequent measurement reporting a) if the entries of new best N cells are different from the previous reported best N cells or b) if the order the entries of new best N cells become different from the previous one while the entries remain the same. 
Proposal 3c: Network should be able to restrict UE to not transmit a measurement report by a cell meeting entering condition, if the cell cannot become a new best N member.
Proposal 3d: Network should be able to restrict UE to not transmit a measurement report by a cell meeting leaving condition, if the cell has not been a best N cell member. 
Proposal 3e: Prohibit timer is not introduced.
Proposal 3f: If measurement report is triggered by the best N cell based triggering, numberOfReportsSent is incremented.
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