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1. Introduction
In RAN #71, a new WI on measurement gap enhancements was approved [1]. The introduction of measurement gaps per component carrier is one of the objectives of this work item. In this paper we discuss the introduction of this measurement configuration.
2. Discussion

One of the focus areas of the measurement gap SI [3] was the potential use of multiple RF chains that CA capable UEs are equipped with. The introduction of measurement gaps that can be configurable per CC(or per group of CCs) instead of per UE was documented in [2].
In order to enable the configuration of measurement gaps per CC, RAN4 will have to discuss the applicable requirements. The signaling mechanism will have to be discussed and decided by RAN2 with some RAN4 input. The RAN4 requirements may also depend on the signaling solution so RAN4 should discuss some basic principles and then will most likely have to wait for some RAN2 decisions.

The same work item also has the introduction of different gap patterns(“small gaps”) in the scope and a proposals is presented in [3]. Our view is that the configuration of gaps per CC should apply to both legacy any newly introduced gap patterns.
Proposal 1. Configuration of gaps per CC should apply to both legacy and newly introduced gap patterns.

For the applicable requirements, the legacy measurement delay requirements applicable for inter-frequency measurements should still apply. If the UE can perform parallel measurements on multiple layers should be a separate capability and should not depend only on the RF capabilities of the UE. Even if the UE has multiple RF chain that could tune to different frequencies that are to be measured, the UE may not necessarily have enough hardware resources to perform measurements on multiple layers at the same time.
Proposal 2. Current inter-frequency measurement delay requirements should apply(linear scaling with the number of frequency layers).
Proposal 3. Whether the UE can perform measurements in parallel on multiple frequencies should be a capability that is separate from the RF capabilities.

RAN4 will also have to discuss whether this measurement gap configuration will be limited to CA combinations that the UE supports(UE can be configured to perform measurements only if the active CCs and the frequency to measure are a supported CA combo) or any combination is allowed as long as the UE meets all the requirements(measurement delays and accuracies).  
LS to RAN2 to trigger the discussion will be needed. Based on the RAN2 discussion/outcome other requirements in RAN1/4 might need to be modified or introduced. For example, if RAN2 agrees that a CC with UL can be interrupted then the transmission of UL feedback(ACK/NAK, CQI) will have to be specified.
3. Conclusion
In this paper we proposed the introduction of measurement gaps per CC. The proposed framework is the following:

Proposal 1. Configuration of gaps per CC should apply to both legacy and newly introduced gap patterns.

Proposal 2. Current inter-frequency measurement delay requirements should apply(linear scaling with the number of frequency layers).

Proposal 3. Whether the UE can perform measurements in parallel on multiple frequencies should be a capability that is separate from the RF capabilities.

An LS to RAN2 to trigger the signaling discussion will also be needed. Depending on the RAN2 outcome there may be further work needed in RAN4 or RAN1.
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