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1. Introduction
The measurement requirements for Rel.13 LAA have been extensively discussed in the last RAN4 meetings and several corrections have been agreed. In this paper we discuss the relationship between intra-frequency and inter-frequency measurements in LAA and propose further changes to the specifications.
2. Discussion
Measurements on LAA carriers are performed on DRS during DMTC. This includes intra-frequency(on a configured LAA SCC) and inter-frequency(on a LAA carrier that is not a serving cell). Furthemore, a UE has to perform both intra-frequency and inter-frequency measurements if it has one or more LAA SCells configured and is configured to perform measurement on other non-serving LAA carriers. In order to perform inter-frequency measurements, the UE will be configured with measurement gaps during which it will re-tune to the carrier it has to perform measurements on. 
Since the DMTC periodicity is a multiple of the measurement gap periodicity, it is expected that the DMTC will be synchronous on all carriers such that UEs can perform measurements on multiple carriers as shown in Figure 1. The enB can configure a UE to perform measurement on multiple frequencies at the same time. 
If the DMTC occasions are not synchronized on different carriers as in Figure 2, the eNB would have to configure the measurement on each carrier separately with a different gap offsets. This would lead to a much larger overhead and inefficient operation. As such, we believe that Figure 1 shows a realistic deployment scenario. 
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Figure 1. DMTC occasions synchronized on multiple CCs
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Figure 2. DMTC occasions offset among different CCs

When the UE is configured with an LAA SCell, it has to perform intra-frequency measurements during the DMTC. Based on the current requirements, the UE is expected to perform measurements in all DMTC occasions. If the DMTC occasions on the configured SCC and the carriers on which it has to perform inter-frequency measurements are synchronized as in Figure 3, the UE has to perform measurements either on SCC or on one of the inter-frequencies in a DMTC. Considering this limitation, the intra-frequency measurements on SCC become very similar to inter-frequency measurements and should be scaled together with the number of inter-frequencies that the UE has to perform measurements on. 
It should be noted that the currently defined intra-frequency measurement requirements do not take into account whether the UE is also configured to perform inter-frequency measurements.
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Figure 3. DMTC occasions synchronized on SCC and other CCs on which UE performs inter-frequency measurements
One possible work-around is to configure DMTC with longer periodicity than 40ms on different carriers in order to allow the UE to perform measurements on different frequencies at different times. However, even this approach has certain limitations in the number of carriers that can measured and would also limit the deployment flexibility.

If the proposal to include the intra-frequency LAA measurement period in the measurement period scaling, it should be clarified in the specifications that the requirements apply only under the assumption that the DMTC occasions on different frequencies do not collide. A proposal is shown in the Annex.
3. Conclusion
In this paper we presented a brief analysis of a problem found with the current requirements on intra-frequency measurements with LAA. Considering that the most likely network configuration is to have DMTC occasions synchronized on multiple channels, the UE would not be able to perform intra and inter-frequency measurements at the same time when it is configure with one or more LAA SCells and also has to perform inter-frequency measurements.
We propose to update the specifications by considering the number of configured LAA SCCs in the linear scaling of measurement delays. The changes are proposed in [1].
If the above proposal is not agreeable, it should be clarified in the specifications that the requirements apply only under the assumption that the DMTC occasions on different frequencies do not collide. A proposal is shown in the Annex
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Annex

8.11
Discovery Signal Measurements under Operation with Frame Structure 3
8.11.1
Introduction

This section contains requirements on the UE for measurement reporting in RRC_CONNECTED state when discovery signal [16] is configured. The requirements are specified for E-UTRA CRS based discovery signal measurements and CSI-RS based discovery signal measurements.

The requirements in Section 8.11.2 shall apply for CRS based discovery signal measurements comprising RSRP and RSRQ measurements [4]. The requirements in Section 8.11.3 shall apply for CSI-RS based discovery signal measurements comprising CSI-RSRP measurements [4].
The measurement quantities are defined in [4], the measurement model is defined in [22] and measurement accuracy requirements are specified in Section 9. Control of measurement reporting is specified in TS 36.331 [2].

The requirements in this Section shall apply for carrier with E-UTRA operation following the frame structure type 3 [16].

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.
The requirements in Section 9 are applicable for a UE performing measurements according to Section 8.11.
8.12
Discovery Signal Measurements for E-UTRA Carrier Aggregation under Operation with Frame Structure 3
8.12.1
Introduction

This section contains requirements on UE capabilities for support of E-UTRA carrier aggregation under operation with frame structure 3.

Non configured frequencies may be measured with measurement gaps according to the requirements in Section 8.11.2.2 and Section 8.11.3.2.

The requirements in Section 8.12 shall apply for E-UTRA carrier aggregation of one FDD PCell or one TDD PCell and SCell on one SCC, where the SCC is following the frame structure type 3 [16].

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.
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