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1 Introduction
In RAN2 #98 meeting, it was agreed that MN and SN can both provide measurement configuration to UE 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)

In RAN2 #99 meeting, the following working assumption was reached regarding the measurement configuration. 

Working assumption: UE receives independent measurement configuration from MN and SN. UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer)
In this contribution, we discuss the principles for the measurement gap configuration from MN and SN respectively, and provide our proposals.
2 Discussion
In LTE, the measurement gap is configured to those UEs requiring measurement gaps when operating on the E‑UTRA band and performing inter-frequency and inter-RAT measurement. During the measurement gap, no UL and DL data transmission is scheduled so that the UE will not experience throughput loss. And for LTE DC case, the following principles have been supported in specifications:
When DC is configured, the following principles are applied:

· The configured set of serving cells includes all the cells from MCG and SCG as for CA;

· The measurement procedure of serving cells belonging to the SeNB shall not be impacted due to RLF of SeNB;

· Common gap for the MeNB and the SeNB is applied;

· There is only a single measurement gap configuration for the UE which is controlled and informed by the MeNB.
· UE determines the starting point of the measurement gap based on the SFN, subframe number and subframe boundaries of the MCG serving cells.

Based on our understanding, this principle is applied to the measurements for all frequencies configured by MN.
Currently for NR, according to RAN2 agreements, MN and SN can configure the measurements (Objects/ID/reportConfigs) to the UE independently to perform the NR measurement, even for the measurement on the same carrier frequency. One measurement is configured by LTE RRC (inter-RAT measurement on NR), while the other measurement is configured by NR RRC (intra-NR measurements on serving and non-serving frequencies). 
However, for the principle of measurement gap in MR-DC case, different cases should be discussed under the context that NR measurement gap is configured independently from MN and SN and the UE has two RF chain, one for LTE and one for NR.
Case 1: MN configures SN frequencies as Measurement Objects for the UE

When MN decides the SN addition, MN will configure the UE to perform the measurement on NR frequencies, based on RAN2 agreements, SN can decide by itself to add or delete a SCG Cell with considering the measurement results provided by MN, therefore, MN may have no information about the serving frequency band of SN if there is no further coordination between MN and SN. Based on the discussion above, in EN-DC case, only a single measurement gap is needed, since if MN continuously to configure the UE to measure the NR frequency especially with LTE RF chain, the principle in LTE DC could be reused that only a single measurement gap should be configured by MN. And in our understanding, this could be applied for other cases.

Proposal 1: Only one single measurement gap should be configured by MN when performing the measurement on SN, and no coordination is needed between MN and SN.
Case 2: SN configures SN frequencies as Measurement Objects for the UE

When SN decides SN change by itself, SN will configure the UE to perform the measurement on other SN on same or different frequencies. And based on current RAN2 agreements, on receiving the request for SN change, the master accepts/rejects whether to carry out the requested inter-secondary nodes change. Therefore, the measurement gap will be needed for inter-frequency case for SN initiated SN change. However, since the Measurement Object is determined by SN itself, therefore, no measurement gap coordination is needed in this case.

Proposal 2: Minimum measurement gap should be configured by SN when performing the measurement on SN frequencies and no coordination is needed between MN and SN.
Case 3: MN and SN configures same SN frequencies as Measurement Objects
If both MN and SN configure the same SN non-serving frequencies to be measured, MN and SN can configure the independent measurement gap to the UE, as illustrated in 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, it’s not necessary to configure two set of measurement gaps for the UE 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 2 and report the measurement results to MN and SN respectively. With one gap configuration, UE throughput loss can be minimized. 
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Figure 2. One measurement gap configured by MN and SN
Proposal 3: Only one set of measurement gaps should be configured by both MN and SN when performing the measurement on the same SN frequencies based on coordination between MN and SN. 
Case 4: MN and SN configures different SN frequencies as Measurement Objects
If MN and SN configure different SN non-serving frequencies to be measured, MN and SN can configure the independent measurement gap to the UE respectively, 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 FB4 configured by SN, while 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 during green gap, 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. Two measurement gaps configured by MN and SN
Similar as case 3, although NR frequency bands to be measured 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 respectively. Therefore, only one set of measurement gaps is needed, and the gap can be configured by MN and SN consistently.
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Figure 4. One measurement gap configured by MN and SN

Proposal 4: Only one set of measurement gap should be configured by both MN and SN when performing the measurement on the different SN frequencies based on coordination between MN and SN. 
During last meeting, it was mentioned in the working assumption that UE does not do any manipulation of parameters in order to make the measurements configurations consistent (i.e. network is responsible to ensure they are consistent if it wants to ensure these are considered as a single measurement layer).
However, from UE point of view, UE can judge whether the configured measurement gap from MN or SN is needed or not when the measurement gap is not aligned, if UE receives a measurement gap configuration which is not needed, UE can indicate to the MN or SN providing the configuration that the measurement gap is not needed.
Proposal 5: If UE receives a measurement gap configuration which is not needed, UE can skip the configuration or indicate to the configuring node that the measurement gap is not needed.
3 Conclusion
In this contribution, we discuss different cases when measurement gap configuration provided from both MN and SN respectively, and provide our proposals as follows:

Proposal 1: Only one single measurement gap should be configured by MN when performing the measurement on SN, and no coordination is needed between MN and SN.
Proposal 2: Minimum measurement gap should be configured by SN when performing the measurement on SN frequencies and no coordination is needed between MN and SN.

Proposal 3: Only one set of measurement gaps should be configured by both MN and SN when performing the measurement on the same SN frequencies based on coordination between MN and SN. 
Proposal 4: Only one set of measurement gap should be configured by both MN and SN when performing the measurement on the different SN frequencies based on coordination between MN and SN. 
Proposal 5: If UE receives a measurement gap configuration which is not needed, UE can skip the configuration or indicate to the configuring node that the measurement gap is not needed.
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