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1 Introduction
Scaling the LAA cell identification and measurement requirements for multiple CC support in Rel-14 and for gap-assisted inter-frequency measurements has been discussed during the LAA and eLAA work items. In the last meeting companies tried to find a solution that would reduce UE processing complexity while not extending the measurement times too long. In this contribution we provide our view of a possible compromise.
2 Discussion
Two issues have been brought up during the discussions:
1. Inter-frequency measurements
2. Simultaneous measurements on multiple CCs
1. Inter-frequency measurements (applies for Rel-13 and Rel-14)
The problem with inter-frequency measurements in LAA is that if DMTCs in configured CCs and the measured inter-frequency carriers are overlapping, the UE is not able to measure active CC while it performs inter-frequency measurements during measurement gaps. Thus, it has been proposed that in case the UE is performing simultaneous intra- and inter-frequency measurements, the requirement is scaled with the number of measured frequencies. On the other hand, it has been pointed out that in case measurement gaps are not overlapping with DMTC occasions on the active SCells, scaling is not necessary. Hence, an alternative is to allow scaling only if the gaps and DMTCs are overlapping.
As it is possible for the network to configure measurement gaps and DMTC occasions not to overlap, we see that it is not necessary to introduce scaling in the requirements for such case. Therefore we see that scaling should only be allowed under the assumption that measurement gaps and DMTC occasions are overlapping, which should be indicated in the specification. It should however be noted that already in legacy LTE requirements, the UE is only assumed to measure one frequency during each gap.
Proposal 1: Allow scaling only if measurement gaps and DMTC occasions are overlapping.
2. Requirements for multiple CCs (applies only from Rel-14)
The question with multiple configured SCells is, how many CCs the UE should be able to measure simultaneously, when DMTC occasions are overlapping in different CCs. This is mainly a question of UE buffering capability, and the amount of searchers supported in the UE. It has been pointed out that simultaneous measurements on multiple carriers would cause troubles for some UE implementations. In order to address this problem it was initially proposed that the requirements would be scaled with the number of configured CCs [1].
As support of full scaling with the number of configured CCs would cause measurement delays to grow unreasonably long, there were attempts in the last meeting to find a compromise that would decrease UE complexity, but simultaneously not extend the measurement delays too much. One proposal was that requirements are scaled with factor min(3, Ncc).
The need to scale the requirements is due to the situation where DMTCs are overlapping in time in different carriers. However, this may not always be the case. Our view is that if the network configures DMTCs in different carriers to not overlap, scaling should not be allowed. 
Proposal 2: Only allow scaling if the DMTC occasions on different component carriers are overlapping in time.
In the case where DMTCs are overlapping in the measured carriers, UEs supporting increased buffering capability or having increased searcher support should get the full benefit of such implementation as much as possible. However, if a UE is not able to perform measurements in all carriers within the limits of current requirements, scaling could be allowed to some extent, for example to maximum scaling factor of 3 as was proposed in the last meeting.
However, as the UE may have multiple searchers, or increased buffer capacity, and may therefore be able to measure multiple carriers simultaneously, it should be made sure that scaling is not done unnecessarily. For example, if the UE has two searchers and is measuring two carriers, scaling factor with min(3, Ncc) would be 2. With two searchers, scaling would however not be necessary in this case, so it should be made sure that the UE uses its full capability and gets full benefit from the increased complexity. This should also be taken into account in the requirements.
Proposal 3: Address in the specification, that scaling is only done to the extent that is needed by the UE based on its capability to perform simultaneous measurements on different CCs, with the maximum scaling factor being 3.
As a conclusion, we propose the following solution as a compromise for LAA requirements:
1. If the UE is configured to do inter-frequency measurements, and measurement gaps overlap with DMTC of active CC, scaling is allowed.
2a. If DMTC occasions in different CCs are non-overlapping, scaling is not allowed.
2b. If DMTC occasions in different CCs are overlapping and the UE is not able to perform simultaneous measurements in different CCs, scaling is allowed to a maximum factor of 3 based on the UE implementation and the number of configured CCs.
3 Summary
In this contribution we have discussed the LAA RRM requirements for multiple CC and gap-assisted inter-frequency measurements. We have made the following proposals:
Proposal 1: Allow scaling only if measurement gaps and DMTC occasions are overlapping.
Proposal 2: Only allow scaling if the DMTC occasions on different component carriers are overlapping in time.
Proposal 3: Address in the specification, that scaling is only done to the extent that is needed by the UE based on its capability to perform simultaneous measurements on different CCs, with the maximum scaling factor being 3.
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