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Discussion and decision
1. Introduction

RAN WG4 sent an LS to RAN2 indicating their analysis on the interaction between physical layer filtering scaling and Time To Trigger (TTT) in case of DRX.
In this document we present our understanding on the expected measurement architecture that RAN4 is intending. We further propose a way forward for the items that affect RAN2. 

2. Discussion

2.1. Handling of TTT
It is our understanding that RAN4’s intention is to say no special handling for TTT is needed in case of DRX, only measurement results available in “on-duration” falls within TTT has to be evaluated and additional wake up for measurement does not have to be activated when TTT is running.

No change to the RAN2 specifications seems to be necessary. We are of the view that measurement performance in [2] provides good enough guidance for how much an implementation would want to perform measurements in DRX mode. 
Proposal 1:
To not specify anything about interaction between TTT and DRX mode measurements. 

2.2. Event report triggering

For event report triggering RAN4 indicates as follows.

….the UE would only be required to send a measurement report during the active time immediately following the expiry of TTT.
Although RAN4 text is very open to other way of handling it, this may probably be a small departure from what has been the RAN2 preference. There were several discussions in RAN2 about transmitting a RRC message during “off-duration” and the stage-2 specification [3] states as follows.
-
Irrespective of DRX, UE may use first available RACH opportunity to send an UL measurement report;

-
Immediately after sending a measurement report, the UE may change its DRX. This mechanism would be pre-configured by the eNB;
We consider that the indication from RAN4 should not be used to deprive from RAN2 the incentive to further specify those behaviours to allow earlier reporting of the UE. The UE implementation that would like to contribute to better mobility performance should be able to do so.
Proposal 2:
To not change RAN2’s current assumption that the UE is allowed to send measurement report at the expiry of TTT
Proposal 3:
To not prevent further specification of the second bullet point above
2.3. L3 filtering

One big remaining issue that RAN4 did NOT cover in their LS seems to be if L3 filtering should be applied on top of the physical layer filtering that is scaled in DRX cycles longer than 40 msec.

The RAN4 LS is written in a way that they show their standpoint that the physical layer level measurement filtering sufficiently provides stability of measurement results thanks to the filtering time scaling. Further L3 filtering can actually make things worse since it delays event triggering.
This possible effect of L3 filtering has not been analysed in RAN4 and it is our understanding that RAN4 is not intending to further investigate it. Indeed, what RAN4 indicated was physical layer filtering is good enough.

Unfortunately RAN2 specifications do not specify activation or deactivation of L3 filtering depending on UE’s duty cycle. We do not think complex solution is not needed and therefore propose to add a simple text in RRC saying L3 filtering is not applied in case of DRX cycle longer than 40 msec.

Proposal 4:
To specify in RRC specification that for EUTRA measurement L3 filtering is not applied in case of DRX cycle longer than 40 msec (5.5.2.8)
3. Conclusion

Text proposal corresponding to the following proposals is provided below.
Proposal 1:
To not specify anything about interaction between TTT and DRX mode measurements. 

Proposal 2:
To not change RAN2’s current assumption that the UE is allowed to send measurement report at the expiry of TTT and not prevent further specification of the second bullet point above
Proposal 3:
To not prevent further specification of the second bullet point above
Proposal 4:
To specify in RRC specification that for EUTRA measurement L3 filtering is not applied in case of DRX cycle longer than 40 msec (5.5.2.8)
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5.5.2.8
Quantity configuration

The UE shall:

1>
if the quantityConfig is included within VarMeasurementConfiguration:

2>
for each measId for which the UE performs measurements according to 5.5.3:

3>
If a filterCoefficient has been configured for the concerned quantity, filter the measurement information, before using the information for measurement report triggering or for measurement reporting, as follows:

4>
apply the following formula:
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The variables in the formula are defined as follows:

Fn is the updated filtered measurement result

Fn-1 is the old filtered measurement result

Mn is the latest received measurement result from physical layer measurements, the unit used for Mn is the same unit as the reported unit in the MeasurementReport message or the unit used in the event evaluation.

a = 1/2(k/4), where k is the parameter received in the filterCoefficent field of the IE QuantityConfig. 
NOTE 1:
if k is set to 0 that will mean no layer 3 filtering.

F0 is set to M1 when the first measurement result from the physical layer measurement is received.

4>
if the currently used DRX cycle is longer than 40 ms and if the concerned measurement quantity is for EUTRA measurement:
5>
apply the filtering in the same domain as used for the measurement reporting, i.e. logarithmic filtering for logarithmic measurements;
4>
else:
5>
apply the filtering in the same domain as used for the measurement reporting, i.e. logarithmic filtering for logarithmic measurements.
NOTE 2:
For further details about the physical layer measurement handling, see TS 36.133 [16].
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