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1. Introduction
In current specification, RRC performs L3 filtering when receiving measurement result from L1. The L3 filtering formula is
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. According to the RAN2 agreement, L3 assumes L1 only reports valid measurement result to L3 in LAA. The L3 measurement result (i.e. Fn) can be outdated if L1 report no measurement result to L3 for a long time.
In the ongoing email discussion, how to handle the outdated measurement result is discussed. And three options are proposed. In this contribution, we give the comparison of three options and based on that give our preference.
2. Discussion
The three options for handling outdated measurement results in email discussion is given in Figure-1. For Option 1 and 2, special handling on Fn is needs during the reset/waiting period. 
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Figure-1 Three Options
· Option 1: L3 filter reset
During waiting period, UE is required to maintain a timer/counter to decide whether the L3filter needs to be reset to NULL;
During reset period, UE is required not to trigger the measurement report by this cell and not to include this cell’s measurement result in any measurement report; and there is no impact to TTT, since invalid/NULL Fn can be considered as not fulfilling any entering condition and leaving condition of any invent triggered measurement report;
When the first L1 measurement sample (i.e. Mn) is received and current Fn is invalid, L3 filter enters the work state and begins from the initial state. 
In general, new reset state is introduced for special handling of measurement report on L3 filter (i.e. invalid Fn). 

· Option 2: modify measurement reporting and event triggering by ignoring the outdated results
Option 2 is very similar as Option 1. The difference of the two options is that L3 filter is reset in Option 1 and suspend in Option 2. So the reset period for Option 1 is same as the suspending period for Option 2. 
During waiting period, same as Option 1, based on this UE needs to know when to enter suspend state; 
During suspending period, same as Option 1, UE is required not to trigger the measurement report by this cell and not to include this cell’s measurement result in any measurement report; L3 filter is not impacted in this period. 
When the first L1 measurement sample (i.e. Mn) is received later, UE needs to stop the special handling in suspend state. 

In general, L3 filter is not impacted, but the accuracy of Fn will be impacted since the Fn calculation across suspending period. In addition, new suspending state is introduced for the special handling for measurement report. 
· Option 3: no change
In Option 3, there is no special handling for L3 filter and measurement report for the outdated measurement result, and eNB is responsible to handle the impact of outdated result. For example, when eNB has failed to send DRS for a long time on a LAA cell, it can deduce UE has not obtain valid L1 measurement samples for a long time and the measurement results associated with the cell from UE is outdated. But in some case, eNB implementation cannot work well. For example, eNB does send DRS, but UE fails to detect the DRS due to the bad channel condition, and the knowledge on outdated result in eNB is different from UE. 
In general, Option 3 will introduce the eNB complexity and unnecessary measurement reports. In addition, it cannot work well in some case. 
Based on the above analysis, Table-1 gives the comparison of the three options. 

Table-1 Comparison of three options
	
	Option 1
	Option 2
	Option 3

	Measurement accuracy

	(
The outdated results are discarded and not included in Fn calculation.
	(
The outdated results are included in Fn calculation.
	(
The outdated results are included in Fn calculation.

	RRM impact
	(
Outdated results are not reported to eNB.

	(
Outdated results are not reported to eNB.
	(
Outdated measurement results are reported to eNB and eNB may not have the correct judgment.

	Specification impact
	(
1) New behavior to judge L3 filter reset or not;
2) Set Fn to NULL when L3 filter reset;

3) No result or trigger in MR when reset.
 
	(
1) New behavior to judge L3 filter suspending or not;

2) No result or trigger in MR when suspended.

	(
None

	Signaling overhead
	(
1) Outdated result is not included in MR;
2) Outdated result does not trigger MR.
	(
1) Outdated result is not included in MR;

2) Outdated result does not trigger MR.
	(
1) Outdated result is included in MR;

2) Outdated result can trigger in MR.



Take the table into account, we prefer to adopt option 1. 
3. Conclusion

Based on the analysis in section 2, we have the following observations and proposals:
Proposal : Propose to adopt Option 1, i.e. L3 filter reset. 
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