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Introduction
In RAN2#97bis meeting, there are the following FFS on measurement for LTE-NR DC [1]: 
FFS: UE can be configured with MN NR measurement configuration and SN NR measurement configuration on inter frequencies which are different from the serving frequencies used in SN. UE cannot be configured with MN NR measurement configuration on the serving SN frequencies. (This does not preclude MN NR measurement configuration to include inter-freq events that include the serving cell measurement)
FFS on how to coordinate the NR measurement configuration between MN and SN;
FFS how to allow the MN to perform inter-RAT measurement for potential handover to the serving SN frequency.
The MN/SN measurement coordination in LTE-NR and intra-NR DC discussed in RAN2#98 [2] leads to more agreements:
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 document, we would like to discuss the gap coordination for inter-frequency intra-NR DC and for LTE-NR DC. 
Discussion
Measurement gap coordination in LTE DC
LTE Rel-12 DC already supports measurement gap coordination for the case of non-synchronous operation between MeNB and SeNB (SFN based calculation). 
A common measurement gap for the MeNB and the SeNB is agreed as gap mechanism for LTE 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. 
In order to align the measurement gaps, MeNB informs SeNB of the UE’s measurement gap configuration, and network based determination of the timing offset between MeNB and SeNB is agreed. The SeNB should be able to acquire the SFN offset to the MCG of the UE by an X2 procedure. 
Measurement gap coordination in NR DC
For intra NR DC, if needed, a common measurement gap for the MgNB and the SgNB as LTE could be taken as the baseline. 
1. As some RF architectures in the UE may require simultaneous gaps for the frequency combinations, the UE may have insufficient RF capability to support independent measurement gaps for MgNB and SgNB. For this scenario, measurement gaps between MgNB and SgNB may need coordination. This paper mainly focus on this scenario. 
2. On the other hand, in case two gNBs are interworking together on HF and LF, respectively, the RF architectures on the UE-side for HF and LF may be completely independent of each other, and they are of very different design and radio property. For this scenario, the measurement gaps between MgNB and SgNB may not need coordination. It is not the focus of our consideration here.
Proposal 1: Given a shared RF architecture at the UE in NR DC, a common measurement gap for the MgNB and the SgNB is configured to the UE for a single measurement object. 
For the proposed common measurement gap, the UE will take the timing of MgNB PCell as the reference for the timing of the measurement gap. Besides, the MgNB need to perform coordination with the SgNB for gap alignment, e.g., MgNB exchanges the gap configuration with the SgNB and the SgNB gets the SFN offset between the two gNBs. In order for the SgNB to get the SFN offset, two options have been proposed in LTE at Rel-12: 
· Option 1: UE reports the SN offset between MeNB and SeNB.
· Option 2: the MeNB and the SeNB exchange the SFN offset by X2 procedure. 
We assume that both option 1 and option 2 could work in NR. As baseline, we could adopt option 2 for NR as in LTE. 
Proposal 2: Reuse LTE DC measurement gap coordination (i.e. exchange the SFN offset by X2 procedure.) for intra NR DC as baseline. 
When the MgNB and the SgNB are not subframe aligned, the measurement gap length of the SgNB may need to be larger than the MgNB measurement gap length, which is shown in the below Figure 1. The length of the measurement gap should also take the length of SS burst set of the neighbour cells into account, which is further discussed in our companion paper [3]. 


Figure 1 measurement gap for MgNB and SgNB
The exact measurement gap length and the accuracy requirement for gap alignment could be decided in RAN1/RAN4. 
Proposal 3: Send LS to RAN1/RAN4 to discuss the measurement gap length and gap alignment accuracy requirement (focusing on the case MgNB and the SgNB are not subframe aligned). 
In the last meeting, RAN1 agreed that the SS burst set transmission always fits within a 5 ms window. This agreement didn’t exclude shorter SS burst set (less than 5ms). So it may be unnecessary in that case if a fixed gap length 6ms like LTE is configured. Unnecessary long measurement gap may cause long data flow interruption for measurement and at the same time more power consumption for UE. Similarly here we only consider the scenario of shared RF architecture for LTE and NR on the UE.
Proposal 4: For the MeasGapConfig, a configurable shorter gap length should be considered in NR, with RAN1/RAN4 inquired for the final decision.
[bookmark: _GoBack]Conclusion
In this document, we discussed measurement gap coordination between MgNB and SgNB in NR DC scenario. We have the following proposals: 
Proposal 1: Given a shared RF architecture at the UE in NR DC, a common measurement gap for the MgNB and the SgNB is configured to the UE for a single measurement object.
Proposal 2: Reuse LTE DC measurement gap coordination (i.e. exchange the SFN offset by X2 procedure.) for intra NR DC as baseline. 
Proposal 3: Send LS to RAN1/RAN4 to discuss the measurement gap length and gap alignment accuracy requirement (focusing on the case MgNB and the SgNB are not subframe aligned) 
Proposal 4: For the MeasGapConfig, a configurable shorter gap length should be supported in NR, with RAN1/RAN4 inquired for the final decision.
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