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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 RAN4#78Bis this topic was discussed and there are still some open issues that need further investigation. 
2. Discussion

Configuration of gaps per component carrier and definition of the corresponding RAN4 requirements was discussed in [4]. The following proposals were made and are quoted here for convenience:

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.

Different gap patterns are also under discussion in this work item, these gap patterns should also be applicable(to the extent feasible) to this framework of per CC configuration. As such, the mechanism to configure these gap patterns per CC should be developed in a generic way such that it can be used to configure different gap patterns.
Proposal 3 is related to the actual processing capabilities of the UE. The signaling framework could allow the configuration of parallel measurements, however, if the UE actually performs measurements in parallel on different frequencies or not should be a UE capability that does not depend only on the UE RF capabilities(e.g. even if the UE RF configuration allows parallel measurements, UE does not necessarily have to support this capability).
During RAN4#78Bis there was a lot of discussion on how the signaling could be developed and some concerns on the complexity were raised. During the study item some possible solutions were identified and briefly described in [2]. The simplest solution would be for the UE to signal the capabilities to the network in a band combination dependent way. However, the size of the capability signaling could be very large because some bitmaps or dependency tables would have to be introduced and signaled for each band combination supported by the UE.

Some solutions that would minimize the signaling were also proposed. The network could request the capabilities only related to the CA combinations and frequency bands it could configure measurements on. In order to further reduce the signaling, the UE could send the capabilities related to a certain band combination when it is configured with CA. For example, the UE can send the capabilities related to the configured CA combination together with the RRC configuration complete message. 
A more dynamic solution can also be envisioned, the network can send the measurement configuration and the UE picks the CCs on which it will use gaps (and the gap pattern) and informs the network about the chosen configuration such that scheduling is not affected. In this case, further consideration on defining priority rules for choosing the CCs on which gaps are scheduled is needed(e.g. picking an SCell over PCell or picking an SCell without UL over SCell with UL configured).
From a RAN4 point of view we believe that any of the above option is feasible and the actual design of the capability signaling should be left to RAN2. However, it is important that the developed framework is flexible enough for this feature to be useful. 

LS to RAN2 to trigger the discussion will be needed. Since the signaling details should be left up to RAN2, it could only be mentioned that any of the above solutions(exchange of capabilities when UE attaches to the network, on demand based on the network interest, when a certain CA combination is configured or UE autonomous) is feasible from a RAN4 point of view. The signaling framework should enable the UE to inform the network on which CCs gaps are needed to perform measurements on any other band supported by the UE. 
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 further discussed the framework for enabling the configuration of measurement gaps per CC. The following proposals were made:

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.

The capability signaling should enable the UE to inform the network on which CCs gaps are needed to perform measurements on any other band supported by the UE. The following solutions could be envisioned:

· Signaling capabilities for all supported CA combos when UE attaches to the network

· Signaling capabilities on demand(network advertises what it supports and UE replies with related capabilities)

· Signaling capabilities based on configured CA combo(UE sends capabilities when configured with a certain CA combo)

· UE picks the gap configuration when the measurement configuration is received from network

From a RAN4 point of view any of the above solutions is feasible, RAN2 should discuss and define the most appropriate solution
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