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1 Introduction
In RAN2 #98 meeting, it was agreed that MN and SN can both provide measurement configuration to UE and independently as following.
Agreements:

2: 
If MN and SN both configure a measurement object on the same carrier frequency then the measurement objects need to be configured consistently.

FFS which parts of the object need to be configured the same and which can be allowed to differ.
3
For MCG and SCG, measurements (objects/ID/reportConfigs) can be configured independently by LTE RRC (inter-RAT measurement on NR) and NR RRC (intra-NR measurements on serving and non serving frequencies). (noting that for the objects will be configured consistently as described by agreement 2)

=>
Ask RAN4 which parts of the objects (we can provide details for the object parameters) from MN and SN should be the same. If RAN4 response indicates further problems then we can reconsider these agreements.

In this contribution, we discuss how to configure the measurement gap when MN and SN configure the measurement to the UE independently and provide our proposals.
2 Discussion
In LTE, measurement gap is configured to those UE that indicates need for measurement gaps when operating on the E‑UTRA band and performing inter-band and inter-RAT measurement. During the measurement gap, no UL and DL data transmission is scheduled so that the UE will experience throughput loss.
According to the RAN2 agreement, MN and SN can configure the measurement to the UE independently, even for the measurement on the same carrier frequency. And the measurements (objects/ID/reportConfigs) can be configured independently by LTE RRC (inter-RAT measurement on NR) and NR RRC (intra-NR measurements on serving and non-serving frequencies). 
We further discuss how to configure the NR measurement gap when MN and SN can provide measurement configuration independently. The target is to minimise UE throughput loss caused by the measurement gap in this scenario. In this contribution, we take EN-DC as an example, and we assume that UE has one LTE RF chain and one NR RF chain. 
The scenario can be divided into three cases.
Case 1: The NR frequency band is configured to be measured by MN.

Case 2: The same NR non-serving frequency band is configured to be measured by MN and SN.

Case 3: The different NR non-serving frequency bands are configured to be measured by MN and SN.
Case 1: The NR frequency band is configured to be measured by MN not by SN.
MN decides the SN addition, and can obtain the serving frequency band information of SN when SN is added. However, based on RAN2 agreement, SN can decide by itself to add or delete a SCG Scell without notifying MN. Therefore, actually, MN has no idea about the serving frequency band of SN. In this case, a measurement gap is needed for UE to measure the NR frequency band. Furthermore, there are two ways to configure the measurement gap:
Alt 1: UE utilises LTE RF chain to measure the NR frequency. For this alternative, the measurement gap is configured by MN as an inter-RAT measurement.
Alt 2: UE utilises NR RF chain to measure the NR frequency. For this alternative, the measurement gap can be configured by SN, but MN needs to notify SN the gap configuration request.
Obviously, Alt 1 is simpler than Alt 2.
Observation 1: If MN expects the measurement results on the NR frequency band, measurement gap is needed from MN side for UE.
Case 2: The same NR non-serving frequency band is configured to be measured by MN and SN.
If configuring the same NR non-serving frequency band to be measured to the UE, MN and SN can configure the independent measurement gap to the UE, as illustrated as Figure 1. UE is operating on FB1 by its LTE RF chain communication with MN and on FB2 by its NR chain communicating with SN, and UE is configured to perform measurement on FB3 independently by MN and SN, FB3 is NR non-serving frequency band. During the blue measurement gap, UE switches its LTE RF chain to the NR frequency band in order to provide the measurement results to the MN, and likely UE switches its NR RF chain to the NR frequency band in order to provide the measurement results to the SN. During the blue and the green measurement gap, UE cannot be scheduled by MN or SN. 
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Figure 1: Two measurement gaps configured by MN and SN
In fact, UE does not need to be configured two measurement gaps to achieve the measurement results on FB3, UE can only switch its LTE RF chain or NR RF chain to FB3 as illustrated in Figure 2and report the measurement results to MN and SN respectively. With one gap configuration, UR throughput loss can be reduced. 
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Figure 2: One measurement gap configured by MN
Observation 2: If the same NR non-serving frequency band is configured by both MN and SN, only one measurement gap is needed. 
Case 3: The different NR non-serving frequency bands are configured to be measured by MN and SN.
If configuring the different NR non-serving frequency bands to be measured to the UE, MN and SN can configure the independent measurement gap to the UE, as illustrated as Figure 2. UE is operating on FB1 by its LTE RF chain communication with MN and on FB2 by its NR chain communicating with SN, and UE is configured to perform measurement on FB3 configured by MN and FB3 configured by SN, FB3 and FB4 is NR non-serving frequency band. During the blue measurement gap, UE switches its LTE RF chain to FB3 in order to provide the measurement results to the MN, and likely UE switches its NR RF chain to FB4 in order to provide the measurement results to the SN. During the blue and the green measurement gaps, UE cannot be scheduled by MN or SN.
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Figure 3
Similar with case 2, although the to be measured NR frequency bands are differently configured by MN and SN, UE can measure FB3 and FB4 during one measurement gap according to LTE experience as illustrated in Figure 4 and report results of FB3 to MN and the results of FB4 to SN. Therefore, only one measurement gap is needed, and the gap can be configured by MN or SN.
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Figure 4
Observation 3: If the different NR non-serving frequency bands are configured by both MN and SN, only one measurement gap is needed. 
Considering all of the above-mentioned cases, it can be concluded that when measurements are configured independently by MN (e.g. for LTE RRC, inter-RAT measurement on NR) and SN (e.g. intra-NR measurements non-serving frequencies), only one measurement gap is needed, and MN and SN can coordinate who configures the measurement gap.
Proposal 1: When measurements are configured independently by MN (e.g. for LTE RRC, inter-RAT measurement on NR) and SN (e.g. intra-NR measurements non-serving frequencies), only one measurement gap is needed.
Proposal 2: MN and SN can coordinate who configures the measurement gap to UE.

From UE point of view, UE can judge whether the configured measurement gap is needed or not, if UE receives a measurement gap configuration which is not needed, UE can indicate to the configuring node the measurement gap is not needed.
Proposal 3: If UE receives a measurement gap configuration which is not needed, UE can indicate to the configuring node.
3 Conclusion
Observation 1: If MN expects the measurement results on the NR frequency band, measurement gap is needed from MN side for UE.
Observation 2: If the same NR non-serving frequency band is configured by both MN and SN, only one measurement gap is needed. 
Observation 3: If the different NR non-serving frequency bands are configured by both MN and SN, only one measurement gap is needed. 
Proposal 1: When measurements are configured independently by MN (e.g. for LTE RRC, inter-RAT measurement on NR) and SN (e.g. intra-NR measurements non-serving frequencies), only one measurement gap is needed.

Proposal 2: MN and SN can coordinate who configures the measurement gap to UE.
Proposal 3: If UE receives a measurement gap configuration which is not needed, UE can indicate to the configuring node.
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