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Discussion and Decision
1. Introduction
In RAN2#91bis, there were some discussions on the outdated measurements, which may cause the undesirable decision at the eNB [1][2], and the following agreements were made:
	Agreements

=>
The UE adapts the filter coefficient to adapt to missed measurements (no additional configurable parameters provided for this)

=>
FFS: UE resets the filter when it was last updated more than a configurable time ago.


During the Email discussion 91bis#08 [3], more detail discussions for clarifications were done, but there are still different opinions among participating companies. In this contribution, we discuss above FFS issue and provide our view.
2. Discussion
Firstly, there was a consensus in RAN2#91bis that there is no need to consider the outdated measurement results. Then, there are two options in the case that the UE detects the measurement results are outdated, i.e. option 1) reset the L3 filter and 2) modify the legacy UE behavior related to measurement reporting. As we already input to Email discussion 91bis#08 [3], we prefer to reset the L3 filter by refreshing the value to “NULL”. In the following, we assume that the UE resets the L3 filter with the output set to “NULL” when the measurement results are outdated. We also assume that the first value of L3 filter (Fk) at subframe k, where the valid physical layer sample is firstly available after reset, shall be calculated by using Fk-1 set to Mk, with referring to 
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[4].
· Assumptions: 

· The UE resets the L3 filter when the measurement results are outdated. 
· The UE sets the output of the L3 filter to “NULL”.
· The first value of L3 filter (Fk) at subframe k, where the valid physical layer sample is firstly available after reset, is calculated by using Fk-1 set to Mk
There are still some issues regarding the detection of outdated measurements.
In the Email discussion, it is described in the Question 1 that “the UE stops/aborts the filtering process after N physical layer samples cannot be obtained”. On the other hand, it was described in the Chairman notes of RAN2#91bis that “UE resets the filter when it was last updated more than a configurable time ago”, although this was remained as FFS. So, there are two alternatives, i.e. number of times “N” or a timer “T”.
For the number of times “N” approach, there is a concern in the current requirement for the UE implementation, which was pointed out by a company in the Email discussion. It is specified in RRC [4] that “the filter input rate is implementation dependent, to fulfil the performance requirements set in TS36.133”. Thus, if we go for the “N” approach, the expecting benefit may not be obtained. On the other hand, for the timer “T” approach, there will be no ambiguity between the UE and the eNB. Also, if it can be configurable by the eNB, the expecting benefit can be obtained. We propose to agree to use the timer approach.
Regarding the timer handling, it should be noted that the RRC does not know exactly when or how frequently the physical layer sample is reported. It would be easier for the UE to start or restart at every time when the valid physical layer sample is reported.
Proposal 1: RAN2 agree that the UE determines whether the measurement results are outdated or not by using a timer (e.g. T_reset) configurable by the eNB.
Proposal 2: RAN2 agree that the UE starts or restarts the timer at the time when the valid physical layer sample is reported to RRC.
Next, we discuss the functional support. From the UE point of view, this should be conditional mandatory for UEs supporting the Rel-13 LAA. This is because the problem could happen in anywhere the LAA is available and sub-capabilities signaling should be minimized as much as possible. However, this will be decided at the last step of Rel-13 as the past releases.
On the other hand, we should discuss the applicability of this function (i.e. reset) from network operation point of view. Some network vendors may want to apply this function, while other network vendors may not, because the latter camps may want to receive the RSRP/RSRQ report periodically regardless of the UE’s situation and make any decision with received measurements. So, we would like to propose the eNB can disable this function by e.g. configuring the Infinity timer value or not configuring (i.e. setup/release). 
Proposal 3: RAN2 agree that the eNB can disable the function of L3 filter reset.
Proposal 3a: RAN2 discuss whether the disabling is realized by configuring the infinity timer value or not configuration (i.e. setup/release).

3. Conclusion

In this contribution we discussed the outdated measurements and made the following proposals.
Proposal 1: RAN2 agree that the UE determines whether the measurement results are outdated or not by using a timer (e.g. T_reset) configurable by the eNB.
Proposal 2: RAN2 agree that the UE starts or restarts the timer at the time when the valid physical layer sample is reported.
Proposal 3: RAN2 agree that the eNB can disable the function of L3 filter reset.

Proposal 3a: RAN2 discuss whether the disabling is realized by configuring the infinity timer value or not configuration (i.e. setup/release).
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5.5.3.2
Layer 3 filtering
The UE shall:

1>
for each measurement quantity that the UE performs measurements according to 5.5.3.1:

NOTE 1:
This does not include quantities configured solely for UE Rx-Tx time difference measurements i.e. for those type of measurements the UE ignores the triggerQuantity and reportQuantity.

2>
filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by the following formula:
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where

Mn is the latest received measurement result from the physical layer;

Fn is the updated filtered measurement result, that is used for evaluation of reporting criteria or for measurement reporting;

Fn-1 is the old filtered measurement result, where F0 is set to M1 when the first measurement result from the physical layer is received; and

a = 1/2(k/4), where k is the filterCoefficient for the corresponding measurement quantity received by the quantityConfig;

2>
adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing that the filterCoefficient k assumes a sample rate equal to 200 ms;

NOTE 2:
If k is set to 0, no layer 3 filtering is applicable.

NOTE 3:
The filtering is performed in the same domain as used for evaluation of reporting criteria or for measurement reporting, i.e., logarithmic filtering for logarithmic measurements.

NOTE 4:
The filter input rate is implementation dependent, to fulfil the performance requirements set in [16]. For further details about the physical layer measurements, see TS 36.133 [16].
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