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1 Introduction

During RAN2#92, RAN2 discussed potential reset of the L3-filtering in case of no DSR detection during a prolonged period. Following was captured in the minutes:

	R2-156201
Report of email discussion [91bis#08][LTE/LAA] Layer-3 filtering
Intel Corporation
report -  late

-
Ericsson ask if discarding the value would be equivalent behaviour to setting to 'NULL'. If it is dicarded then it can not trigger any event and can not be reported.

-
Nokia thinks we already have a case where the filter has no output value - e.g. before any l1 measurement has been received.

-
Qualcomm think that using the minimum value would have less specification impact. Can just reuse the procdures we have. Nokia think this has consequences when real values start to be received by the filter.

-
Samsung is also not convinced by the Null value. Intel explian there are difference views. Some conisder that a null value is naturally ignored by the event definitions that we have today.

-
Huawei do not see the need to reset L3 filter. 

=>
Offline discussion whether to have reset and discussiuon on Null vs min value (Samsung)

=>
No change needed to TTT behaviour.

-
Samsung reported outcome of offline discussion. Some companies see the benefit for neighbour cells but for the serving cell the benefit not so big. There is no concensus.

-
Ericsson thinks it doesn’t break without this and would be fine to leave the spec as it is.

=>
No modification to L3 filter behaviour.


In [1] we showed that the probability of not being able to provide DRS in an LAA cell during 100ms even in a medium  loaded carrier is still something like 15% (± 7% for 200ms, ± 4% for 300ms). For highly loaded carriers the results will be worse. Quite drastic RSRP changes may happen in 100m/200ms/300ms when the UE e.g.  moves around a corner or enters an elevator.

When a sudden drastic RSRP change happens at times of DSR unavailability, with the decision from RAN2#92, the UE may endlessly
 report an invalid measurement result for this cell. In this contribution we look at 3 example scenarios in which we think this may be a problem.
2  Scenario A: Serving cell - UE moving out (and in?)
This scenario is depicted in figure 1.
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Figure 1: Scenario A
UE moved into an LAA cell and the cell was added as Scell. Next, if there was DSR unavailability at the time of the UE leaving the Scell, how will the MeNB know, when the UE continuous to report a good value for the LAA Scell, whether the UE moved in accordance with path 1 or path 2 shown in figure 1 ? More specifically:

a) In RRC periodic measurement reports, the UE will continue to report the LAA Scell with high RSRP regardless of whether the UE moves as in path 1 or 2 as shown in figure 1.

b) In RRC event based measurement reports, if the UE previously indicated the LAA Scell as crossing some RSRP threshold, the UE may continue to report the event as being true regardless of whether the UE moves as in path 1 or 2 as shown in figure 1.

c) RRC based CSI-RS measurement reporting will not help since it suffers from the same problem as the RRC based RSRP measurement reporting.

d) Even L1 CSI-RS reporting will not help much in our understanding for this case: periodic L1 CSI-RS reporting will suffer from the same problem as RRC i.e. old values will remain reported. Aperiodic L1 CSI-RS reporting will be omitted by the UE if no CSI-RS was received.
The MeNB may detect the difference between  path 1 and 2 in figure 1 based on aperiodic CSI-RS reporting (if it can reliably detect the PUCCH absence), or based on other inputs like e.g. HARQ feedback for the LAA Scell. We assume this might work, although it could be argued to be a bit “dirty” mechanisms.
3 Scenario B: Neighbour cell – UE moving in (and out?)
This scenario is shown in figure 2.
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Figure 2: Scenario B
The UE is configured to measure on LAA frequency x, and  reports an LAA Cell as exceeding a threshold at T1. Due to some reason (e.g. UE reported even better other LAA Scells at other carriers, UE required user data rate dropped a bit and Scell is not immediately necessary, ....)  MeNB decides not to configure the cell as Scell immediately. 

However after some time at T2 the MeNB decides it would be good to add an LAA Scell. If now the UE is still reporting a good RSRP measurement result for this LAA Scell, but there was some period of DSR unavailability in between T1 and T2, how can the MeNB know whether the UE moved according to path 1 or 2 in figure 2 ?

Note that compared to scenario A, L1 CSI-RS reporting  or HARQ feedback for the LAA cell would typically be absent since this concerns a non-serving cell. 
4 Scenario C: Neighbour cell – Moving to other cell
This scenario is shown in figure 3.
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Figure 3: Scenario C
In this scenario the UE first experiences scenario A path 2 as shown in figure 1: i.e. it left a serving Scell when DSR was not provided and as a result, the UE continues to report the Scell with a good RSRP.  Let us assume that the network was somehow able to detect that the UE went out of coverage of the original Scell , and released the Scell. 

The UE starts moving and enters an area where the same PCI is again re-used for another cell (could even be the same LAA cell). How can the network now reliably detect that the UE really entered this cell and thus should be configured as Scell (path 1 in figure 3), or the UE is just reporting a high RSRP due to the old situation (path 2 in figure 3) ?

5. Conclusion
Based on the shown scenarios, we wonder whether RAN2 has not to quickly taken the decision that L3-filter reset is not required. Especially for neighbour cell measurements, this decision seems to result in problems. Therefore we propose:
Proposal 1:  
It is proposed that RAN2 re-opens the discussion on L3-filter reset for Rel-13.
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� 	We understand that this reporting may happen for as long as the connection is configured. I.e. even after handover, a UE may continue to report this type of invalid measurement result.
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