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1 Introduction
At the last RAN4 meeting, RAN4 discussed on how to configure measurement gap for multiple frequency layers and the following options were proposed in [1]. 

	· Option 1 : NW will configure a single uniform periodic measurement gap pattern to cover the union of SMTC of different frequency layers
· Option 2 : NW will configure multiple measurement gap patterns to cover SMTC of different frequency layers. 
· Option 2a : Gap pattern per frequency layer
· Option 2b: Gap pattern per SMTC group
· Option 2c: Gap pattern per frequency range (eg. sub 6Ghz, mm-wave) 
· Option 3 : NW will configure a single non-uniform periodic measurement gap pattern to cover the SMTC of different frequency layers
· Option 4 : Other option is not precluded




In this contribution, we provide the view on how to configure measurement gap(s) for multiple frequency layers.
2 Discussion
At the last RAN4 meeting, the above options  regarding measurement gap configuration were proposed, and some companies proposed option 1 for the simplification. Option 1 is very simple and it is same as basic LTE operation i.e., NW configures a single measurement gap for all inter-frequency measurements. However, from operator’s point of view, option 1 causes some restrictions for operators and leads to throughput degradation. If only a single measurement gap pattern can be configured to UE, we have to choose the MGL in order to cover the longest SS burst set duration among all of frequency layers. For example, we have to use 6ms MGL due to one of the frequency layers even though other frequency layers can be measured within much shorter time duration thanks to short SS burst set duration and synchronization. Now, the introduction of short MGL is discussed in parallel. This motivation to introduce short MGL is to realize efficient inter-frequency measurement on the frequency layers that can be measured within such short time duration, e.g., less than 3ms [2]. Based on above discussion, we prefer option 2 as baseline.
Observation 1: If only a single measurement gap pattern can be configured to UE, we have to choose the MGL in order to cover the longest SS burst set duration among all of frequency layers. It would cause inefficient measurement on some frequency layers and throughput degradation compared with the case where appropriate measurement gaps are configured to each frequency layer.
Proposal 1: RAN4 should take option 2 as baseline.
Regarding option 2, option 2a is the most flexible way among all of options because operators can set the measurement gap configurations appropriately, e.g., selecting MGL to cover the actual SS burst set duration of each frequency layer. We would like to select option 2a due to the flexibility since the flexibility of option 2b and 2c are less than option 2a. However we could discuss on which candidate in option 2 can provide a good balance between flexibility and complexity. In addition, if multiple measurement gap patterns are configured to UE as in option 2, there would be a case that such multiple measurement gaps are collided. UE behaviour for such case may need to be clarified in the specification. For non-collide case, the coordination among SMTC periodicity, MGRP, and measurement gap start timing offset is needed if measurement gap is configured per UE, however it is the same issue as option 1. Also, the extension of MGRP may be needed, e.g., MGRP needs to be scaled using SMTC periodicity.
Proposal 2: Select option 2a because option 2a is the most flexible way among all of options because operators can set the measurement gap configurations appropriately, e.g., selecting MGL to cover the actual SS burst set duration of each frequency layer. 
Observation 2: If option 2 is applied, UE behavior for the case where multiple measurement gaps are collided may need to be clarified in the specification.
Observation 3: For non-collide case, the coordination among SMTC periodicity, MGRP, and measurement gap start timing offset is needed if measurement gap is configured per UE, however it is the same issue as option 1.
Observation 4: The extension of MGRP may be needed, e.g., MGRP needs to be scaled using SMTC periodicity.
In addition, RAN2 starts a discussion on how to configure measurement gap(s) considering possibility of Option 2 [3]. Therefore, once RAN4 reaches a consensus on measurement gap configuration for multiple frequency layers, RAN4 should send LS to RAN2 to inform RAN4 consensus.
Proposal 3: RAN4 should send LS to RAN2 once RAN4 reaches a consensus on measurement gap configuration for multiple frequency layers.
3 Conclusion
In this contribution, we provided our view on how to configure measurement gap(s) for multiple frequency layers. Based on the discussion, we made following observations and proposals.
Observation 1: If only a single measurement gap pattern can be configured to UE, we have to choose the MGL in order to cover the longest SS burst set duration among all of frequency layers. It would cause inefficient measurement on some frequency layers and throughput degradation compared with the case where appropriate measurement gaps are configured to each frequency layer.
Proposal 1: RAN4 should take option 2 as baseline.
Proposal 2: Select option 2a because option 2a is the most flexible way among all of options because operators can set the measurement gap configurations appropriately, e.g., selecting MGL to cover the actual SS burst set duration of each frequency layer. 
Observation 2: If option 2 is applied, UE behavior for the case where multiple measurement gaps are collided may need to be clarified in the specification.
Observation 3: For non-collide case, the coordination among SMTC periodicity, MGRP, and measurement gap start timing offset is needed if measurement gap is configured per UE, however it is the same issue as option 1.
Observation 4: The extension of MGRP may be needed, e.g., MGRP needs to be scaled using SMTC periodicity.
Proposal 3: RAN4 should send LS to RAN2 once RAN4 reaches a consensus on measurement gap configuration for multiple frequency layers.
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