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1   Introduction
In RAN2 #97 meeting, it was agreed that UE can be configured with an SCG SRB to allow SN RRC message to be sent directly between UE and SN. With this SCG SRB, SN is able to perform measurement configuration on NR frequency for mobility within SN. Meanwhile, the MN shall at least maintain LTE and NR measurement configuration for the UE. It means UE will receive two set of measurement configurations from the both MN and SN.
In this contribution, we discuss the measurement details for LTE-NR DC. 
2   Discussion 
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)


For LTE-NR DC, to our understanding, the LTE mechanism should be reused at least when LTE NR may share the RF for measurement, i.e., the measurement gap should be common between master node and secondary node and it should be determined by the master node. 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 1: In LTE-NR DC, the measurement gap should be common between master node and secondary node at least when LTE NR shares the RF for measurement.

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 2: 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 3: RAN2 shall discuss whether the existing SSTD should be enhanced to support multiple numerologies.
Proposal 4: RAN2 shall discuss whether common gap solution should be enhanced when NR is in high frequency.
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 5: For LTE-NR DC, an extension of the measurement gap for the SeNB is needed.
As specified in LTE [4], when monitoring of multiple inter-frequency E-UTRAN and inter-RAT (UTRAN, GSM) using gaps (or without using gaps provided the UE supports such capability) is configured, the UE shall be capable of performing one measurement of the configured measurement type (RSRP, RSRQ, UTRAN TDD P-CCPCH RSCP, UTRAN FDD CPICH measurements, GSM carrier RSSI, etc.) of detected cells on all the layers. In addition, the maximum number of allowed layers for multiple monitoring of UE is specified. For LTE-NR DC, the UE shall capable of monitoring on NR carriers as well as the E-UTRA and other inter-RAT and the maximum number should be decided by RAN4.
Proposal 6: Send LS to RAN4 on what the maximum number of allowed layers for multiple monitoring could be due to the introduction of NR carrier.

In LTE DC, there is only one LTE RRC in UE side and the measurement is performed only in MCG between UE and MeNB. Therefore, measurement filtering is performed in LTE RRC of the UE. However, in LTE-NR DC, there will be two RRC entities, LTE RRC entity and NR RRC entity in UE side to maintain SRBs with MeNB and SgNB separately. The measurements are also be maintained separately for MeNB and SgNB by the UE. In details, the LTE RRC entity is responsible for the measurement configured by MeNB and the NR RRC entity is responsible for the measurement configured by SgNB. Based on this assumption, the measurement filtering should also be performed separately by the LTE RRC entity and NR RRC entity.
Proposal 7: In LTE-NR DC, the measurement filtering should be performed separately by the LTE RRC entity and NR RRC entity
3   Conclusion
In this contribution, we discuss the measurement details for LTE-NR DC and have following proposals:
Proposal 1: In LTE-NR DC, the measurement gap should be common between master node and secondary node at least when LTE NR shares the RF for measurement.
Proposal 2: the MeNB shall inform the SgNB of gap configuration together with the SSTD provided by the UE.

Proposal 3: RAN2 shall discuss whether the existing SSTD should be enhanced to support multiple numerologies.
Proposal 4: RAN2 shall discuss whether common gap solution should be enhanced when NR is in high frequency.
Proposal 5: For LTE-NR DC, an extension of the measurement gap for the SeNB is needed.
Proposal 6: Send LS to RAN4 on what the maximum number of allowed layers for multiple monitoring could be due to the introduction of NR carrier.

Proposal 7: In LTE-NR DC, the measurement filtering should be performed separately by the LTE RRC entity and NR RRC entity
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