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1 Introduction
In Rel-13, LAA requirements apply to CA scenarios with two downlink CCs, namely one PCell and one FS3 SCell, and one uplink CC. In Rel-14, the applicable CA scenarios include up to 5 downlink CCs and up to two uplink CCs, where at least one SCells is FS3 SCell.
In [1], it has been argued that the measurement time period needs to be scaled with the number of configured CCs. In [2], it was further proposed to apply the scaling as follows:

Measurement period=MP*minimum(3, NconfiguredLAASCells), where MP is the already defined measurement period.

In fact, a similar discussion happened in the scope of non-LAA CA requirements for 3 SCCs and above (see, e.g., [3]), and the outcome of that discussion was the agreement that no scaling was introduced in the requirements.

In [4], it was further argued that when DMTC occasions overlap and UE is configured with measurement gaps for inter-frequency measurements, there is a further impact on the measurement time which needs to be addressed and more specifically, it was proposed to clarify on the top of sections 8.11 and 8.12 that:

When inter-frequency measurements on carriers with E-UTRA operation following frame structure type 3 are configured, the requirements in this Section apply if the DMTC occasions on the serving carriers do not collide in time with the DMTC occasions on the carriers that are configured for measurements.
In this contribution, we provide a view on the discussion above.
2 Discussion
2.1 Inter-frequency LAA measurements
A UE can be configured with the following inter-frequency measurements: CRS-based, CSI-RS based, RSSI, and channel occupancy. The CRS-based and CSI-RS based measurements are performed in DMTC occasions (40 ms, 80 ms, or 160 ms) which must contain DRS, while RSSI and channel occupancy measurements are performed in RMTC occasions (40 ms, 80 ms, 160 ms, 320 ms, or 640 ms) which are generally not linked to DRS and can be configured independently of DMTC.
One should also note that in LAA/eLAA, PCC is non-FS3. Hence, the scenario with LAA inter-frequency is:
· Rel-13: PCC on f1, one SCC on FS3 f2, and at least one inter-frequency FS3 f3, 
· Rel-14: PCC on f1, at least one SCC on FS3 f2, at least one inter-frequency FS3 f3, and zero or more SCCs on non-FS3 f4 carriers
One should further note that in the scenario with overlapping DMTC occasions on f2 and f3 the measurement gap pattern #0 (40 ms) would generally not be a valid configuration, since the UE is not expected to tune its receiver on SCell during the configured measurement gaps. The same applies even for the measurement gap pattern #1 (80 ms) if DMTC with periodicity of 80 ms or 160 ms on f2 overlap with the measurement gap pattern. 
Hence, for Rel-13 the only valid configurations are:
· If DMTC occasions on f2 and f3 overlap at least in part: 
· Measurement gap pattern #1 (80 ms), at least one of DMTC periodicities on f2 and f3 is 40 ms (see Figures 1a and1b) – in this case there is no impact on f2 measurement if DMTC periodicity on f2 is larger than 40 ms, otherwise the measurement period on f2 needs to be doubled;
· If DMTC occasions on f2 and f3 do not overlap:
· Any measurement gap pattern, any DMTC periodicity on f2, any DMTC periodicity on f3 (see Figure 2) – in this case there is no impact on f2 measurements.
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Figure 1a. An example valid configuration with overlapping DMTC on f2 and f3 with 40 ms periodicity (black=inter-frequency DRS measurements in gaps, blue=SCC DRS measurements, empty square = DRS without measurements).
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Figure 1a. An example valid configuration with 40 ms DMTC on f3 partly overlapping with 80 ms DMTC on f2 (black=inter-frequency DRS measurements in gaps, blue=SCC DRS measurements, empty square = DRS without measurements).
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Figure 2. An example with non-overlapping DMTC on f2 and f3 (black=inter-frequency DRS measurements in gaps, blue=SCC DRS measurements).
· Observation 1: For Rel-13, if DMTC occasions on f2 and f3 overlap at least in part, there is no impact on f2 measurement if DMTC periodicity on f2 is larger than 40 ms, otherwise the measurement period on f2 needs to be doubled. If DMT occasions on f2 and f3 do not overlap, there is no impact on f2 measurements.
· Observation 2: Observation 1 holds for any number of inter-frequency FS3 carriers.

· Observation 3: Observation 1 holds per SCC, for any number of FS3 SCCs, i.e., also for Rel-14.
· Observation 4: Measurement gap pattern #0 is only possible when DMTC occasions on f2 and f3 do not overlap; otherwise measurement gap pattern #1 has to be used in all other cases.
· Proposal 1: Current measurement requirements apply for an FS3 SCC when measurement gaps do not overlap with DMTC occasions on the FS3 SCC or when the UE is not requiring measurement gaps for inter-frequency measurements on FS3 carrier(s). For UEs requiring measurement gaps, the measurement period for an FS3 SCC is doubled when the measurement gaps configured for inter-frequency measurements on FS3 carrier(s) overlap with some but not all DMTC occasions on the FS3 SCC.
Based on the above proposal, a draft CR is provided in [5].
2.2 LAA measurements on multiple FS3 SCCs

The discussion in this section does not apply for Rel-13, where only one FS3 SCC is possible. The considered scenario is that with: PCC on f1, one or more SCCs on FS3 f2 carriers, and zero or more non-FS3 SCCs on f3 carriers.
A concern raised in [1,2] is that to keep the UE complexity low it is desirable to reuse a searcher hardware for multiple carriers and sharing a searcher for three carriers was given as a practical example. In non-FS3 carriers, there are typically opportunities to distribute the searcher load in time, while such opportunities are more limited when the measurements are to be performed on FS3 carriers during overlapping DMTC occasions with flexible DRS.
As a compromise solution, it is therefore proposed the following.
· Proposal 2: If DMTC occasions in a cell on an FS3 SCC do not overlap with DMTC occasions in an SCell on any other FS3 SCC, the existing requirements shall apply for that cell. If DMTC occasions in a cell on an FS3 SCC overlap with DMTC occasions of SCells on more than 2 other FS3 SCCs, the measurement period shall be doubled for that cell.
· Observation 5: The measurement period should only increase if the overlap occurs not in measurement gaps.
Based on the above proposal, a draft CR is provided in [6].
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