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1 Introduction
During RAN2#91bis, the following was agreed to handle L3 filtering operation for unlicensed carrier because physical layer samples may not be valid due to absence of DRS in channel busy situation, which is different from licensed LTE operation.
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.

In order to resolve FFS point, it was agreed to have an email discussion on Layer 3 filtering
[91bis#08][LTE/LAA] Layer 3 filtering (Intel)
-
Discussion on L3 filter reset vs modifying the measurement reporting, event triggering and TTT handling to ignore outdated measurements.

-
Intended outcome: Email report to the next meeting.

2 Understanding of options
RAN2 discussed whether L3 filter coefficient should be reset [1]. The main motivation is to avoid impact due to the out-dated measurement result. During the offline discussion, there was different view that we could modify the measurement reporting and event triggering by ignoring the outdated results as mentioned [2].
Option 1: L3 filter reset

· For each measurement quantity that the UE performs measurement, the UE stops/aborts the filtering process after N physical layer samples cannot be obtained. 
Question 1: in the L3 filtering formula (i.e.
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value if the L3 filter is reset at subframe n? 
· Alt1: NULL

· Alt2: minimum value

· Alt3: ?
	Company
	Alternative
	Comments

	ZTE-v1
	Alt1/a
	We are not fully understanding the Q1, If L3 filter is reset at certain timing point, then either there is no valid Mn at that timing point, so a Fn-gap,, or Fn-1 is initiated to 0 so Fn is just Mn. Or do you mean anything else?

	Ericsson
	Alt1
	The intention of resetting the L3 filter is to:


1) Not include the measured quantity in any measurement report.


2) Not let the measured quantity trigger a measurement report (should not be fulfilling any reporting 

event).

To achieve this (with Option 1) the UE should discard the current F (resulting in that it does not exist/it is NULL).

When later a real measurement is received from physical layer, then Fn-1 is set to M. Similar to when the first measurements is made as shown below: 


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;

	Samsung
	Alt2
	We assume the eNB should configure a timer value (e.g. Tfilterstop). The timer is restarted whenever a measurement from L1 is received by the L3-filter. When the timer expires, L3-filtering is stopped and the UE shall assume the lowest value for this measurement as Fn.

Note that we propose to assume the lowest value rather than some kind of dummy value like “NULL” since we assume that in certain cases it is mandatory for the UE to report a value (e.g. inclusion of serving cells in measurement reports) and as a result, the assumed value should be a reportable value.



	Huawei, HiSilicon
	Alt1
	A reasonable assumption should be that L3 filtering is reset only at a subframe when no new sample Mn arrives. There is no valid Fn, after L3 filtering is reset and before a new sample Mn arrives. Hence, when L3 filtering is reset at subframe n, there is no valid Fn.

	ETRI
	Alt1
	We think Fn should be set by invalid when the L3 filter is reset. In this case the invalid means there is no measurement quantity for measurement report due to resetting. When a new valid measurement quantity is received after resetting of L3 filtering, it should perform as a situation where the first measurement result from the physical layer is received.

	Nokia
	?
	Firstly regarding description of Option 1 – What does it mean that UE cannot obtain N samples from physical layer? Is there some kind of fetch functionality in RRC? And saying one cannot get N physical layer samples does mean very different thing for different UEs as there is no definition how often samples are “obtained”.  So this description does not work with existing RAN4 performance requirements. 

Please note this note in 36.331 : 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].

Then Regarding question 1: By meaning of word reset we assume results of L3 filter is “nonexistent” before next sample arrives. This would mean that the existing treatment for the first sample of L3 filter could be applied: “F0 is set to M1 when the first measurement result from the physical layer is received”.

	Intel
	Alt1
	Nokia made a good point. It seems we should have common understanding on physical layer samples. In our understanding, it should be based on the DRS configuration. In every DRS occasion, the physical layer can provide a physical layer sample. 

In case of L3 filter reset, NULL is reasonable assumption. Any other value will cause in-accurate channel prediction in eNB. 



	CMCC
	Alt1
	We also think that a timer value should be configured. A further consideration is that the UE should discard the current Fn-1 and Fn if the L3 filter is reset at subframe n (i.e., the timer expires), which means F0 should be set to M1 when the later measurement result from the physical layer is received.

	NTT DOCOMO
	Alt.1
	RAN2 agreed that UE’s physical layer will only report valid RSRP/RSRQ measurement samples to RRC. In other words, if consecutive N measurement samples cannot provided by the physical layer, the output from the L3 filter should be regarded as invalid.

	Qualcomm
	Alt2
	The lowest value should be used after the reset. It is important to avoid the scenario where a LAA cell is mistakenly reported to be too strong (due to outdated measurements) when in fact it may not even be transmitting anymore and hence not detectable. Thus we share similar concerns as Samsung regarding “NULL” values: regardless of availability of L1 measurements, the UE always maintains a valid L3 measurement.

	CATT
	Alt1
	L3 filter reset is due to the invalid Mn for N consecutive times, so it is reasonable to assume NULL for Fn when L3 filter is reset. 
Any artificial Fn value may lead to inaccurate result, if it is taken into account in the following L3 filtering based on the valid L1 measurement sample.

	ITRI
	Alt1
	There should be an initial value which should not be count as a valid value in the L3 filtering since it may introduce a bias in the result. And F1=M1 which is the first valid value received by the L3 filter.

	NEC
	Alt1
	Given that the reset shall be performed when there have not been valid physical layer samples for a certain period of time, the L3 filtering should be refreshed and started at an occasion in which new valid physical layer sample is available, by reusing the rule at the first L3 filtering as some companies above indicated.

	LG
	Alt 1
	When the L3 filter is reset, Fn should be set to ‘invalid’ and measurement results for corresponding LAA cell should not be reported to eNB until the L3 filter is activated by receiving measurement sample from L1.


Question 2: after L3 filter reset, does the UE include the 
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in the measurement reporting assuming there is still no new measurement sample? If it is not included, how (whether) should the measurement reporting be modified to describe the exception handling?  Stage-3 level description would be desirable to understand better. 
	Company
	Yes/No
	Comments

	ZTE-v1
	No
	We do not see the motivation to include the Fn values in MR, also why should the MR be modified to describe the exception? Maybe we misunderstood your Q2? 

	Ericsson
	No
	If set to NULL/discarded then the UE should not include the measured quantity in report (since it is not possible to signal "null"/"not available" with the current ASN.1.
We need to write in 5.5.5 something like "In the measurement report, the UE shall only include entries for cells for which measurement quantities exists.".

	Samsung
	No
	We assume normal reporting rules are applicable. E.g. serving cells have to be included in reports, cells in the cellTriggeredList shall be reported,….

	Huawei, HiSilicon
	No
	As in the legacy, invalid Fn should not be reported. It needs to be noted in the specs that a serving cell may have invalid Fn after L3 filtering reset, and hence serving cell may not be included in the measurement reporting. 

	ETRI
	No
	If there is no new measurement samples due to L3 filter reset, measured quantity should not be included in measurement report. 

	Nokia
	Yes and No
	If L3 is reset is there anything to report? What is meant by “L3 filter reset”? Does it mean the L3 is empty after the reset, or something else? The question seems to be about what would happen to an event where TTT is already running, which is handled in different section.

	Intel
	No
	Ericsson’s modification to 5.5.5 seems reasonable. 



	CMCC
	No
	As RAN2 agreed, only valid measurement results from physical layer would be reported to layer 3. After L3 filter reset, there should always be a valid measurement results from L1. We believe L3 filter can handle the exception case and there is no need to include the Fn in MR.

	NTT DOCOMO
	No
	No need to report. After L3 filter reset, measurement results can be regarded as not available. Given that unlicensed carriers are configured as SCell in this release and the measurement result on SCell(s) are provided if available in the current specification, there seems no significant issue not to report the Fn. Such the exception can be captured in 36.331 as proposed by Ericsson.

	Qualcomm
	No
	We understand the intention here is to clarify whether L3 filter reset triggers measurement reporting. In our view, there is no need to define a report for this purpose. However, normal reporting remains configured and the new value of Fn  is included in the regular report.

	CATT
	No
	Based on the answer in Q1, Null Fn should not be included in the measurement report. 
For the spec change: in case of serving cell, whose measurement result is included in all MRs, it should be modified to specify that measResultServFreqList only includes the result of serving cell with valid Fn.  

	ITRI
	No
	Since the L3 filter is reset to an initial value which should not be counted as a valid result, it is not necessary to include it.

	NEC
	No
	We understood the question would mean that whether the UE include the measurement result Fn at subframe n after the L3 filtering is reset, e.g. Fn=NULL. Then, we also do not think there is no need to report the measurement result at subframe n. 

The simple way could be to add a description for this case as Ericsson proposes above.

	LG
	No
	The invalid measurement result should not be included in the measurement reporting. This is why we are going to define a notion of ‘NULL’ or ‘invalid’. 

Since measResultSCell is optional, we don’t need to modify current UE behavior. 


Question 3: after L3 filter reset, does the UE use the 
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in event triggering assuming there is still no new measurement sample? If it is not used, how (whether) should the event triggering condition be modified to describe the exception handling?  Stage-3 level description would be desirable to understand better.
	Company
	Yes/No
	Comments

	ZTE-v1
	Yes
	We expect UE always uses Fn (UE adapts the filter coefficient to adapt to missed measurements, or L3 filter reset) in the event evaluation and report. The modification of triggering condition is more relevant to TTT handling.

	Ericsson
	No
	Nothing needs to be modified as (with this option) the UE discards the filtered value upon reset then there is no value which could fulfill any reporting condition.

	Samsung
	No 
	No changes considered necessary

	Huawei, HiSilicon
	No
	Invalid Fn shouldn’t be used in any event evaluation. That is, if an event involves an invalid Fn, UE should not perform any action on that event.

	ETRI
	No
	Since there is no valid Fn, UE should not perform any evaluation for an event triggering. So, it is no  necessary to describe exception handling in stage-3 level.

	Nokia
	 No
	If L3 is reset is there anything to trigger? This question seems to be more about what happens to TTT, which is handled in different section.

	Intel
	Yes
	We need to describe that the UE should not abort TTT operation if the measurement result becomes “NULL”. 

	CMCC
	No
	By our understanding, the event triggering condition is evaluated for all measurement results after L3 filtering. If no filtered measurement result is received, there is no need to check whether the event triggering condition is met or not.

	NTT DOCOMO
	No
	TTT should be aborted as the running condition is no longer valid.

	Qualcomm
	Yes
	No changes to the current procedures are needed once the L3 filter is reset. The UE uses the post-reset Fn  value and hence always maintains a valid L3 measurement.

	CATT
	No
	Invalid Fn cannot be used for any event evaluation, so there is no impact in spec. 



	ITRI
	No
	No change required.

	NEC
	No
	We do not see any changes needed for events to be supported on LAA SCell, which were agreed in RAN2#91: “Reporting events A1/A2/A4/A6/C1/C2 are supported on LAA SCells”. 

	LG
	No
	UE should not evaluate whether event triggering condition is met or not during L3 measurement result is ‘invalid’. This is why we are going to define a notion of ‘NULL’ or ‘invalid’. 


Option 2: modify measurement reporting and event triggering by ignoring the out-dated results

· For each measurement quantity that the UE performs measurement, the UE does not include measurement result in measurement reporting and does not consider it in event triggering after N physical layer samples cannot be obtained. 
Question 4: how should the measurement reporting be modified to ignore (not to include) out-dated measurement result? Stage-3 level description would be desirable to understand better. 

	 Company
	Comments

	ZTE-v1
	What is your implication of “out-dated measurement reporting”. To our understanding, there is no out-dated MR, but out-dated F values compared to latest received valid M values. out-dated F values could result in L3 filter reset or TTT reset.

	Ericsson
	Similar to as for Option 1, we need something in 5.5.5, e.g. "In the measurement report, the UE shall only include entries for cells for which the physical layer has provided measurement result the last time timeParameter."

	Samsung
	In a number of cases, inclusion in measurement reports is today required (e.g. serving cells). So this solution does not seem to work in certain cases (or with more impact to RRC to correct this).

	Huawei, HiSilion
	There is no need for UE to determine whether a measurement is out-dated or not. Since HO can’t be performed to LAA cell and LAA cell of an eNB different from the serving eNB is no use (for CA purpose), the serving eNB knows if measurement results of an LAA cell encounter DTX caused by LBT. Hence, nothing needs to be changed. That is, measurement reporting is kept as in legacy, and UE doesn’t care (ignore) how many physical layer samples are not obtained. 

	ETRI
	It is no necessary to specify stage-3 level description for inclusion of measurement entry only when physical layer has provided measurement results, since network can know whether measurement  report is out-dated or not.

	Nokia
	This option seems to be quite close to “reset” option. What is the real difference? If the question is about what happens to TTT, that should be handled in different section. 

	Intel
	We think the following change is suitable to not report out-dated measurement result. 

4> Include the applicable cells for which the new measurement results became available for the last timeParameter  ;
Regarding Samsung’s comment, we don’t need to apply this new behavior (ignoring out-dated results in MR) to serving cell because the serving cell should know the situation when DRS cannot be transmitted due to LBT. 



	CMCC
	In our view, L3 filter is able to handle the out-dated measurement results by adapting the filter coefficient or by L3 filter reset. That is, the filtered measurement result is always not out-dated with L3 filtering. Thus we think there is no need to modify the measurement reporting.

	NTT DOCOMO
	Agree with Nokia. Not quite sure the difference from option 1.

	Qualcomm
	Agree with Samsung. Moreover, it is unclear how events that are triggered based on comparison of two cells (e.g A6) should be handled. Cell detectability criterion for reporting also needs to be considered.

	CATT
	Similar as Option 1. Same view as Ericsson and Intel. 

	ITRI
	There is no valid value to be reported if L3 filter reset

	NEC
	We are not sure what this option 2 would work. If “ignore” means to consider the measurement result is not available, the consequence could be same as “reset”.

	LG
	Agree with Nokia.


Question 5: how should the event triggering condition be modified to ignore (not to include) out-dated measurement result? Stage-3 level description would be desirable to understand better. 

	 Company
	Comments

	ZTE-v1
	Generally, we prefer to ignore the out-dated F values, and let the TTT timer continue running until it is stopped by other factors.

	Ericsson
	A generic statement can be added to subclause 5.5.4.1, 5.5.4.2, (and so on) along the lines of "The UE shall only consider a condition to be satisfied for a measurement result if the physical layer has provided measurement results the last time timeParameter."

	Samsung
	No change

	Huawei, HiSilicon
	No change

	ETRI
	No need to change on event triggering condition. 

	Nokia
	There’s no need to modify anything – as to what happens running TTT, please see different section.

Also, when LBT prevents measurement of LAA cell from UE point of view LAA cell is unusable – why would any measurement reporting be triggered?

	Intel
	Ericsson’s approach seems reasonable. 

On Nokia’s comment, as mentioned in the TTT part, in case of A1/A2/A4/C1, Nokia’s observation is correct. However, in case of A6/C2, the out-dated measurement result can be used as a reference. And it may cause a wrong triggering although the concerened measurement result is valid. 

	CMCC
	No need to change

	NTT DOCOMO
	See answer to Q4.

	Qualcomm
	No change.

	CATT
	Agree with Ericsson’s proposal. 

	ITRI
	No need to change.

	NEC
	No change needed 

	LG
	No need to change.


Question 6: In both options, out-dated measurement result is considered when the “N” physical layer samples are not obtained. It may be good to check companies’ view how to define “N” physical layer samples. 

· Approach 1: configured by eNB

· Approach 2: UE implementation

· Approach 3: any other?

	 Company
	Comments

	ZTE-v1
	Approach 1 is more sensible.

	Ericsson
	Approach 1.

If we indicate this in number of samples (N) then the UE need to modify the signaled N to the actual N which the UE applies. I.e. the signaled N should assume a sampling rate of 200 ms, and if the UE samples with another rate then the UE should convert this to a corresponding N.
A statement similar to for adjusting 'a' in the Layer-3 filtering can be used:


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;

	Samsung
	Approach 1:

Configuring an “N” and stating that it should be assumed with a 200ms period seems a bit artificial (since measurements from L1 can come with different intervals) ? I.e. it seems simpler to just configure a Tfilterstop as indicated above. This would also allow to configure e.g. a value of 500ms (i.e. values not a multiple of 200ms).

	Huawei, HiSilicon
	Approach 3: there is no need for UE to determine a measurement is out-dated or not. Network implementation will determine how useful a UE reporting is.

	ETRI
	Approach 1.

Even though same physical sample N is configured for UEs, each UE may have different time period to identify out-dated measurement result due to irregular delivery of measurement samples from physical layer.  Thus, we think that timer configuration is more simple approach than configuration of the number of physical layer samples.  

	Nokia
	See the note: 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].

If the “N” would be defined, it would be best something that’s configured by eNB, e.g. time interval during which no L1 measurement samples were inputted to L3.

	Intel
	We are ok with approach 1.  

	CMCC
	Approach 1:
The number of samples N should correspond to a configured sample rate, e.g. 200ms. But it seems a bit complicated. Thus we are more inclined to use a timer value to evaluate whether the measurement result is out-dated or not instead of the number of samples N.

	NTT DOCOMO
	Approach 1. The solution was proposed to enable the NW to decide the “valid time” of measurement samples. If it is not configured by the NW, there is no benefits and reasoning to specify this solution.

	Qualcomm
	Approach 1. A configured timer seems reasonable. 

	CATT
	Approach 1.  
For the configuration detail, we share CMCC’s view, i.e. timer would be simpler than counter. 

	ITRI
	Approach 1 with a configured timer seems reasonable.

	NEC
	Approach 1. Agree with DOCOMO.
On the other hand, we think the criteria should be not the number of times “N”, but the duration, considering the current measurement requirement in 36.133 pointed out by Nokia.

	LG
	Approach 1. We also prefer to use configurable timer.


3 Comparison of options
Question 7: which option is preferred to handle out-dated measurement results in unlicensed carrier? 
· Option 1: L3 filter reset

· Option 2: modify measurement reporting and event triggering by ignoring the out-dated results
· Option 3: no change
	Company
	Preferred option
	Comments

	ZTE-v1
	
	The combination of Opt1 and Opt2 is more sensible.

	Ericsson
	1
	Both can work but Option 1 seems to have smallest spec impact. The CR would say roughly: 
In 5.5.3.2:

If the no measured result has been received from the physical layer for a time layer3ResetDuration the UE discards Fn.

In 5.5.5:

The UE shall only include in the measurement report measured quantities for cells having available measurements.

	Samsung
	1
	We think option 1 is significantly simpler since it continues to assume that the L3-filter always outputs a valid value, and all remaining parts are not impacted.

	Huawei, HiSilicon
	Option 3
	No change

	ETRI
	1
	In terms of specification impact, we think option 1 is preferable.

	Nokia
	Option 3
	As RAN2 already agreed this “The UE adapts the filter coefficient to adapt to missed measurements (no additional configurable parameters provided for this”. Why is there need to define anything else? If filter coefficient adapts the output of L3 filter in case of absence of sample is there need to do anything else?

And this is already captured in the specification 36.331 “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;”



	Intel 
	Option 2
	Option 1 requires three parts of changes. 1) L3 filtering operation, 2) not including “NULL” value in the measurement reporting, 3) not considering “NULL” in event triggering. 

On the other hand, option 2 requires only two parts of changes 1) not including out-dated measurement results in the measurement reporting 2) not considering out-dated measurement result in the event triggering

In terms of spec change, option 2 is simpler than option 1. 

	CMCC
	Option 1
	L3 filter reset is simpler.

	NTT DOCOMO
	Option 1
	To specify the standard mechanism to ensure the measurement accuracy on a certain level.

	Qualcomm
	1
	Option 1 has the least impact to the spec.

	CATT
	Option 1
	Option 1 is simpler and bring less impact to the spec. 

	ITRI
	Option 1
	It a simpler method.

	NEC
	Option 1
	We slightly prefer to specify new UE behavior  and option 1 seems simpler between option 1 and 2.

	LG
	Option 1
	Regarding Intel`s comments, we think 2nd and 3rd change is not needed in Option 1 because it is obvious that invalid result is not included in the measurement reporting and not considered in event triggering. This is why we define ‘NULL’ or ‘invalid’ measurement result.


4 TTT handling
During the last RAN2 meeting, it was proposed that the UE triggers a measurement report if an event has been fulfilled while a configurable number of valid samples have been made [3]. However, it was questioned how this mechanism would work if L3 filter is reset. 
For event triggering, A1/A2/A4/A6/C1/C2 are supported for unlicensed carrier. In case of A1/A2/A4/C1, the measurement result is compared with the configured threshold.  In case of A6/C2, the measurement result is compared to other reference measurement result i.e. SCell (A6) or reference CSI-RS (C2). 

Question 8: do you agree that the event triggering condition is checked when a valid physical layer sample is achieved for the concerned measurement result? It is noted that the concerned measurement result does not included the reference measurement result in A6 and C2.   
	Company
	Yes/No
	Comments

	ZTE-v1
	Yes
	Event is only evaluated with valid samples.

	Ericsson
	No
	In the current RRC specification, the conditions in e.g. 5.5.4.2 are evaluated continuously, not only at the time instance when physical layer provides valid samples.

	Samsung
	Yes
	Note that we assume based on the proposals in section 3 that the UE always has a “valid sample”, i.e. while Ttimerstop is running it is the Fn resulting from L3 filtering, and when Ttimestop expired, it is the lowest value for the measurement.

	Huawei, HiSilicon
	Yes
	When a new Mn arrives, Fn is always valid and event triggering condition is checked.

	ETRI
	Yes
	For evaluation of measurement sample for event triggering, UE should check whether the measurement result is out-dated or not. 

	Nokia
	Yes and No
	Event triggering should not be required to know if there are valid samples or not. Event triggering is only aware about L3 filtering result and this should be kept as such even now. L3 filtering handling can ensure correct behavior of TTT handling.

	Intel
	Yes
	We agree that according to the current LTE, the UE does not need to check whether the physical layer sample is valid or not. However, in either option 1 or option 2 in Section 2, the UE should consider whether the measurement result becomes “NULL” in option 1 or whether the measurement result becomes “out-dated” in option 2. 



	CMCC
	Yes
	According to the current specification, the event triggering condition is checked for all measurements after layer 3 filtering. When a valid physical layer sample is reported to layer 3, Fn would always be updated.

	NTT DOCOMO
	No
	Agree with Ericsson and Nokia.

	Qualcomm
	No
	Agree with Ericsson and Samsung.

	CATT
	No
	Agree with Ericsson and Nokia. 

	ITRI
	Yes
	Event evaluating with valid samples within a configured time should be considered.

	NEC
	Yes and No
	Agree with Nokia.
The question is not so clear, because it does not say anything about the case when a valid physical layer sample is not available.  If the intention is “only when” a valid physical layer sample is available, then the answer should be “No” as indicated by Ericsson.

	LG
	No
	The event triggering condition should be checked not only when valid L3 measurement result is achieved but also when the L3 measurement result is invalid. UE should consider the event triggering condition is not met when the L3 result becomes ‘invalid’.


Question 9:  which option do you prefer for TTT to cope with the aperiodic arrival of physical layer sample? \
· Approach 1: keeping the current TTT concept (but a long value may be configured)

· Approach 2: the UE should trigger a measurement report if an event has been fulfilled while a configurable number of valid samples have been made i.e TTT is based on the number of valid physical samples rather than the time period?

	Company
	Preferred approach
	Comments

	ZTE-v1
	
	Generally, we prefer to keep the current TTT concept (timer based) as much as possible

	Ericsson
	Approach 2
	In case the entry condition became fulfilled before a silent period (eNB not sending DRS due to LBT) the UE would (with the timer based approach) send a measurement report even if no samples are acquired during the silent period which is not the current behavior where the UE always acquire samples.

So for LAA the UE should count only the "non-silent times" when evaluating TTT, which easiest is done by counting number of valid samples.
The resulting spec impact would be to have a formulation like:

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 while the number of valid samples which has been made equals N 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):

	Samsung
	Approach 1
	We see no strong need to change the TTT concept. Some aspects to note:

1)  
By setting Tfilterstop to an appropriate value (e.g. a few LBT failures), the L3-filter output can always be considered “valid”.

2) 
Note that the resulting situation is similar to what we have today if a short TTT is configured (e.g. 40, 64, 80, 100, 128 and 160ms) and the UE implementation is such that the L1 only delivers one value per 200ms. Now it might be true for somewhat longer TTT’s depending on the value of Tfilterstop.

	Huawei, HiSilicon
	Approach 1
	No change is needed. Since network knows when DTX is caused by LBT, network implementation can determine how useful a measurement result is.

	ETRI
	Approach 1
	The purpose of TTT is to avoid ping-pong effect. That is, the mechanism is used to check whether measurement result of a channel is sustained for the duration.  

If we consider Approach 1. even though, there may be a case where measurement report can be triggered by out-dated measurement result, a probability of mobility decision is relatively low assuming network already knew when RS is transmitted. Considering Approach 2, it seems that a measurement report is only triggered in a situation where measurement result is satisfied with pre-defined condition and channel load is low (i.e. RS can be transmitted only when a channel is not occupied by other unlicensed devices). 

So, we don’t have any strong view on change of legacy TTT concept and adequate configuration of timer seems to be sufficient.  

	Nokia
	Approach 1
	What is different to legacy here? Samples arrive in aperiodic manner already now e.g. with measurement gaps and DRX operation, i.e. approach 1 seems suitable.

Finally, whether longer TTT values than are currently possible is a separate discussion that should not be tied to this discussion.

	Intel
	Approach 1
	We are ok with approach 1. 

	CMCC
	Approach 1
	We prefer to keep the current TTT concept. But simply reuse the current TTT may reduce its function on reporting. Therefore we think some enhancements may be needed, e.g., using a longer TTT value or an offset, or reporting an additional indication to the eNB asking the eNB to make the final decision.

	NTT DOCOMO
	Approach 1
	If the valid timer of physical layer samples is specified as a time duration, the current TTT concept seems sufficient.

	Qualcomm
	Approach 1
	It is unclear how defining a specific number of samples would help. For example, the UE may report a number of samples larger than N over a 200ms period followed by a long period of no sample reporting. In this case, the measurement report would still be triggered even though the samples were collected over much shorter period. We prefer to leave the L1 sample reporting and filtering up to implementation as it is done today.

	CATT
	Approach 1
	Current TTI is sufficient. 

	ITRI
	Approach 1
	To keep/reuse current TTT concept.

	NEC
	Approach 1
	We could not see a difference from legacy handling.

	LG
	Approach 1
	We prefer to keep the current TTT concept.


Question 10:  in approach 2 in question 9, it is assumed that the definition of TTT should be changed to a counter based instead of a timer based. Assuming the counter-based TTT, how would TTT counter be reset when there is no valid physical sample for a long time once TTT counter starts? This is the case where L3 filter is reset or the measurement result is considered as out-dated.
· Option 1: stop TTT (i.e TTT counter is reset) 

· Option 2: keep TTT counter
	Company
	Preferred option
	Comments

	Ericsson
	Option 1
	Already today the TTT is stopped (Option 1) when the entry-condition is no longer satisfied. If Option 1 above is applied then the entry condition will not be satisfied when the UE has discarded the measurement result. With Option 2 we will anyway need to say that a condition is not satisfied if the last valid sample is too old.
No particular spec impact will be needed to achieve this regardless of which of Option 1 and Option 2 we adopt.

	Nokia
	
	See above comments

	NTT DOCOMO
	Option 1
	It is noted that Option 1 (stop TTT) can be applied for the existing TTT concept if the valid number of samples is specified as a time duration rather than the number of samples.


Question 11: in case of A6/C2, when the event triggering condition is checked with a valid physical layer sample for the measurement result, L3 filter is reset or the reference measurement result may be out-dated measurement result. In this case, how do we handle the out-dated measurement result? Do we need to abort TTT? This may be related to Question 3 or Question 5. 

	Company
	Comments

	Ericsson
	We see no special handling needed here.

	Huawei, HiSilicon
	No change is needed on UE, either to determine if a result is out-dated or not, or to determine an event evaluation should be performed or not, due to the LBT on LAA cell. Network knows when DTX is caused by LBT, and can determine how useful the measurement results are.

	ETRI
	No need to perform special handling. 

	Nokia Networks
	See above comments. If there is no measurement result through L3 filter naturally no event will trigger?

	Intel
	It is same as Question 3/Question 5. We need to describe that the UE should not abort TTT operation if the measurement result becomes “NULL” or “out-dated”

	CMCC
	No need to perform special handling.

	NTT DOCOMO
	If TTT is aborted, the entering condition is also reset. It is sufficient and there is no need to clarify the handling of the outdated measurement result.

	Qualcomm
	As we mentioned in Q3, the UE always maintains a valid L3 measurement regardless of L1 sample availability, so no special handling is needed.

	CATT
	No need to perform special handling. 

	ITRI
	We see no need to perform special handling.

	NEC
	We also do not think special handling is necessary.

	LG
	There is no need to specify special handling for this.


5 Summary and conclusion
Option 1: L3 filter reset

Question 1: in the L3 filtering formula (i.e.
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value if the L3 filter is reset at subframe n? 
· Alt1: NULL (10 companies)
· Alt2: minimum value (2 companies)
Question 2: measurement reporting Most of companies preferring NULL (in Question 1) prefer no reporting of the NULL value. 

· Spec change: some description is required e.g "In the measurement report, the UE shall only include entries for cells for which measurement quantities exists."
· Companies preferring minimum value prefer reporting same as the current behavior.

Question 3: event triggering

· Majority view is that no modification is needed. The underlying assumption is that valid L3 filtered output is used for event triggering. 

Option 2: modify measurement reporting and event triggering by ignoring the out-dated results

Question 4: measurement reporting

· View 1(3): it should not be included. The spec change is similar to option 1. 

· View 2 (4): no change is required because the eNB should know when the measurement result is out-dated. 

· View 3 (5): it is quite similar to option 1. If L3 filter is reset (i.e. option 1), there is no out-dated measurement results. 

Question 5: event triggering

· View 1 (3): event condition should be checked based on the valid result. 

· View 2 (7): no change is needed

The definition of “N” for both options

· Approach 1: configured by eNB – 11 companies

· Maybe discuss further whether it is number of samples or timer. 

· Approach 2: UE implementation -0 company

· Approach 3:  no need to define – 1company

Option 1 vs. Option 2
· Option 1: 10 companies

· Option 2: 1 companies

· Option 3: no change : 2 companies

Recommendation: 

· RAN2 agree that L3 filter is reset if there is no physical layer sample for a certain time which is configured by the eNB. 

· RAN2 agree the following specification changes. 

1. Section 5.5.3.2: 
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value is set to “NULL” if there is no new physical sample [for a configured time], where the configured time is signaled by the eNB.

2. Section 5.5.5: in the measurement report, the UE shall not include entries for cells for which measurement quantities is “NULL”.
· RAN2 discuss whether the following specification change is needed. 

· Section 5.5.4.1: “NULL” value is not used for event triggering condition. 

· RAN2 discuss whether the certain time is defined as the number of samples or time period (a timer).

TTT handling
Question 8: do you agree that the event triggering condition is checked when a valid physical layer sample is achieved for the concerned measurement result? 
· Yes: 7 companies

· The event triggering condition is checked when physical layer sample is provided to layer 3.  –
· Some companies think that NULL values should not be used for event triggering condition.
·  Some companies who prefer “minimum value” for L3 filter reset think that the UE always have valid measurement results. –
· No: 5 companies

· In the current TTT operation, RRC layer does not check whether measurement result is valid or not. It is continuous operation. 
· There is no view how to handle “NULL” value in TTT.  
· Yes & No: 2 companies

Recommendation: RAN2 agree that NULL value is not considered for event triggering condition. RAN2 further discuss whether it requires any modification. (it is the same discussion as in recommendation for L3 filter reset)  
Question 9:  which option do you prefer for TTT to cope with the aperiodic arrival of physical layer sample? \
· Approach  1 (keeping the current TTT concept):  12 companies
· Approach 2 (counter based) : 1 company
Recommendation: RAN2 agree to keep the current timer based TTT. (eNB may use longer value for LAA case. )
Question 10:  RAN2 can skip Question 10 because it assumes approach 2 in Question  9. 

Question 11: in case of A6/C2, when the event triggering condition is checked with a valid physical layer sample for the measurement result, L3 filter is reset or the reference measurement result may be out-dated measurement result.  

· Majority of companies think there is no need to perform special handling. 

Recommendation: RAN2 agree not to consider any modification in TTT operation. 
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