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1   Introduction
In RAN2 #98 meeting, the measurement coordination between MN and SN was discussed and the following agreements were achieved:

Agreements 

1:
At least, the total number of measured carriers across LTE and NR needs to be coordinated between MN and SN so that it does not go beyond the UE capability.

FFS if there are any other UE capabilities related to measurements for which coordination is required across LTE and NR.

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 paper we discuss the details of the coordination between MN and SN.
2   Discussion 
According to the agreements achieved in last RAN2 meeting, the MN and SN are able to configure objects on the same NR frequencies for the UE. As discussed, the objects should be coordinated to ensure the UE is able to perform the measurement and at least some parts of the objects from MN and SN should be the same. In this contribution, to simplify the discussion, we assume the bandwidth of the NR frequency to be measured should be the same, then the question is which node should decide the bandwidth of the dedicated NR frequency, MN or SN?
To our understanding, the SN requires NR measurement for potential intra/inter SN change and these changes should always be MN involved. From the MN perspective, it will be preferred that the related measurement on the potential SCG could be performed according to the strategy of the MN. In addition, the MN requires the NR measurement for potential SN change and inter-RAT handover, as the anchor, it is reasonable to let the MN to decide the parameters of measurement object of the NR frequency.
Proposal 1: With respect to the parts of the objects which are required to be the same, it should be MN to make the decision.
As agreed, the total number of measured carriers across LTE and NR for the UE is limited. For instance, the UE can only support total 13 frequencies for measurement, LTE already used 10 for LTE and UMTS measurement, only 3 left for NR. Since the MN is responsible for the whole performance of the UE, mobility is more important, the allowed number of measured NR carriers should be decided by the MN.

Proposal 2: The allowed number of measured NR carriers is decided by the MN.
For instance if 3 NR carriers are left for NR measurement, on which NR frequencies the measurement should be performed? Similar to the scenarios to decide the measurement objects, and the number of allowed NR measurements, the NR frequencies to be measured should also be decided by the MN.
Proposal 2b:The measured carriers on NR should be decided by the MN.
In LTE DC, the following agreements on the measurement gap were achieved based on the report and summary in [1]:

	Agreements
11
Choose common gap for the MeNB and the SeNB as gap mechanism for DC;

-
There is only a single measurement gap configuration for the UE in RRC which is controlled by the MeNB.

-
Timing of the gap (SFN and subframe boundary) refers to the timing of MeNB, i.e. UE uses PCell’s SFN and subframe number to determine the first subframe of the measurement gap

-
UE determines the starting point of the measurement gap based on the subframe boundaries of the MCG serving cells 

13
MeNB informs SeNB of the UE’s measurement gap configuration

14
RAN2 assumes that an extension of the measurement gap for the SeNB is needed (at least for the asynchronous case)


In legacy LTE, the UE can only apply a single measurement gap, even when configured with DC. For LTE DC, it is OK to maintain a single gap. However, for LTE-NR DC scenarios, the single gap configuration is lack of flexibility and efficiency. The measurement gap repetition period (MGRP) in LTE is static 40ms or 80ms, which could be made shorter or longer to match the SS burst-set period. It may make detection faster if the NR SS burst-set period is less than the LTE MGRP. And it could reduce the gap interruptions by eliminating the useless gaps when no SS burst-set is present if the NR SS burst-set period is longer than the LTE MGRP. For LTE-NR and NR-NR DC scenarios, the UE RRC can configure with two (or possibly more, if there are multiple NR frequencies not synchronised with one another) different MeasGapConfig’s for different objects. 

Proposal 3: For the LTE-NR dual connectivity, the UE RRC on the LTE side can configure with two or more different MeasGapConfig’s for different objects.

Proposal 4: Consider to introduce additional measurement gap repetition periods into LTE to align with the possible periodicities of NR-SS.
Since both LTE and NR could maintain NR measurement for LTE NR DC simultaneously. For particular NR carrier, the same RF will be used. To avoid addition interruption for the RF, common gap for the same RF should be adopted as LTE DC, regardless whether one gap or multiple gaps are supported.  Take the Option 3 as an example, MeNB should inform SgNB of the UE’s measurement gap configuration and it imposes scheduling restriction on the MeNB and the SgNB. That is, neither of them can schedule the UE during the gap.

Proposal 5: In LTE-NR DC, the measurement gap should be common between master node and secondary node at least for the same RF.

For common measurement gap, as agreed for LTE DC the UE should determine the starting point of the gap based on the timing and subframe boundaries of the MCG. In synchronous case, the timing/subframe is aligned between the MeNB and the SgNB. The MeNB only needs to inform the gap configuration to the SgNB.  However, in asynchronous case, in addition to the gap configuration, the SgNB should also acquire the SFN offset between MCG and the SCG. In LTE DC the UE based solution was agreed that UE should report SSTD (SFN and Subframe Timing Difference).
Proposal 6: the MeNB shall inform the SgNB of gap configuration together with the SSTD provided by the UE.

In addition, it should be noticed that NR supports multiple numerologies and high frequency and RAN2 is discussing whether any enhancement should be supported.

Proposal 7: RAN2 shall discuss whether the existing SSTD should be enhanced to support multiple numerologies.
Considering the asynchronous case in LTE DC, the subframes of MCG and SCG are not aligned as shown in Figure1 as discussed in [3], the gap duration for the SgNB will have to be extended, e.g., from 6ms to 7ms.
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Figure1: The gap duration for SgNB extends to 7ms from 6ms
For LTE-NR DC, there will be similar issue and an extension of the measurement gap for the SgNB should also be supported.
Proposal 8: For LTE-NR DC, an extension of the measurement gap for the SgNB is needed.
3   Conclusion
In this contribution, we discuss the measurement details for LTE-NR DC and have following proposals:
Proposal 1: With respect to the parts of the objects which are required to be the same, it should be MN to make the decision.
Proposal 2: The allowed number of measured NR carriers is decided by the MN.
Proposal 2b: The measured carriers on NR should be decided by the MN.
Proposal 3: For the LTE-NR dual connectivity, the UE RRC on the LTE side can configure with two or more different MeasGapConfig’s for different objects.

Proposal 4: Consider to introduce additional measurement gap repetition periods into LTE to align with the possible periodicities of NR-SS.
Proposal 5: In LTE-NR DC, the measurement gap should be common between master node and secondary node at least for the same RF 
Proposal 6: the MeNB shall inform the SgNB of gap configuration together with the SSTD provided by the UE.

Proposal 7: RAN2 shall discuss whether the existing SSTD should be enhanced to support multiple numerologies.
Proposal 8: For LTE-NR DC, an extension of the measurement gap for the SgNB is needed.
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