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In TR 38.913, the following architecture requirements on New RAT (NR) have been captured with regard to the scenarios and requirements for next generation radio access:
-	The RAN architecture shall support tight interworking between the new RAT and LTE.
[bookmark: OLE_LINK37][bookmark: OLE_LINK36]-	Considering high performing inter-RAT mobility and aggregation of data flows via at least dual connectivity between LTE and new RAT. This shall be supported for both collocated and non-collocated site deployments.
With respect to the inter-RAT mobility, in RAN3, it has been agreed to support LTE-NR handover through LTE-NR interface function [1] which provides means for LTE-NR handover via direct interface between an eLTE eNB and a NR gNB. In addition, eLTE eNB is defined in RAN3 as the evolution of eNB that supports connectivity to EPC and NG-Core.
In this contribution, the inter-RAT measurement which is needed for UE to handover from LTE/NR to NR/LTE or to setup dual connectivity between LTE and NR will be discussed from RAN2 perspective in different scenarios and some proposals will be provided.
Discussion
The inter-RAT measurement is the prerequisite before performing handover or dual connectivity setup. NW need to configure UE what to measure, how to measure, when to report and how to report. The configuration related to inter-RAT measurement is related to the scenario, i.e. it depends on whether UE handover from LTE to NR or from NR to LTE, or whether UE is anchoring at LTE and need to add a second leg of NR or UE is anchoring at NR and need to add a second leg of LTE. 
For NR to LTE handover, or setup LTE leg when UE is anchoring in NR, it is NR gNB to configure UE what to measure, how to measure and how to report. The purpose of this inter-RAT measurement is to find LTE cell/carrier, the measurement configuration/reporting method defined in LTE can be reused in NR. As the current assumption is that RRC in NR will be based on RRC in LTE, it is not a problem to include LTE related measurement configuration/reporting information element into NR RRC spec. 
For LTE to NR handover, or setup NR second leg when UE is anchoring in LTE, it is LTE eNB to configure UE what to measure, how to measure and how to report. The purpose of this inter-RAT measurement is to find NR carrier/cell/beam, then the measurement configuration in LTE RRC need to conform to what is defined in NR. 
It may be a bit early to decide what kind of measurement object to be included in LTE spec for NR measurement. 
The below are the measurement object defined in LTE spec for WCDMA, and LTE itself. 
MeasObjectUTRA
    carrierFreq							ARFCN-ValueUTRA,
    offsetFreq						Q-OffsetRangeInterRAT		DEFAULT 0,
MeasObjectEUTRA
    carrierFreq							ARFCN-ValueEUTRA,
	allowedMeasBandwidth				AllowedMeasBandwidth,
	presenceAntennaPort1				PresenceAntennaPort1,
	neighCellConfig						NeighCellConfig,
	offsetFreq							Q-OffsetRange 
Furthermore, the following have been agreed in RAN2
1	In connected active we are able to use non-UE specific RS for measurements (UE may not need to be aware whether the RS is UE-specific or non-UE specific)

2	The non-UE specific RS can be found by the UE without much configuration

It is quite reasonable to assume the measurement object for NR defined in LTE spec need to include at least carrier frequency and frequency offset.
Regarding measure trigger, i.e when to send measurement report, in LTE, there are already two events defined for inter-RAT mobility, event B1 and B2.
Event B1:	Neighbour becomes better than absolute threshold;
Event B2:	PCell becomes worse than absolute threshold1 AND Neighbour becomes better than another absolute threshold2.
It seems enough to reuse such events. In this point of time, it is not clear if events including relative comparison can be used (such as A3 event) as it is not known if the measurement results of LTE and NR are comparable.
Regarding the trigger quality and the report quality, in LTE, the metrics are RSRP , RSRQ and SINR . As NR DL physical layer will still be based on CP-OFDM, it seems reasonable to assume RSRP and RSRQ is still the metric used for NR.
[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]The measurement object, trigger event and measurement quality defined in LTE is a good basis for inter-RAT mobility from LTE(NR) to NR(LTE).
One issue need to pay attention to is the new RS (reference signal) design in NR compared to LTE. In LTE, the measured RS, CRS, is in every subframe, and PSS/SSS is in subframe every 5 ms. In NR, the current agreement in RAN1 is that the RS can be rather sparse. For single radio Tx/Rx UE, NW will configure UE a measurement GAP in which UE switch its radio from one RAT to another to measure the radio quality of neighbor node from other RAT. If this measurement GAP configured by LTE serving node does not conform with the RS transmission pattern from neighbor NR, UE can not detect NR neighbor node/cell/beam at all. Therefore, it is the NW responsibility to make sure at least some of the measurement GAP contains the RS transmission occasion from neighbor NR.   
Proposal 1 For inter-RAT mobility from LTE to NR, if measurement GAP is needed, at least some of measurement GAP needs to match the RS transmission occasion from neighbor NR.
For dual radio Tx/Rx UE, measurement GAP is not necessarily needed. UE can start to measure neighbor RAT once it receives RRC measurement configuration signaling. Since the RS from NR would be very sparse, UE may waste its battery quite a lot if the RS come quite late. Therefore it would be very beneficial to include a timing configuration to indicate UE when to measure measurement in the measurement configuration. This could be similar to the DMTC (discovery reference signal measurement timing configuration) introduced in LTE release 12. Via this measurement timing configuration, UE could know when to measure and in which periodicity. 
Proposal 2 For inter-RAT mobility from LTE to NR, even measurement GAP is not needed, the measurement configuration could still include a timing configuration, like DMTC in LTE R12 to easy UE measurement.
One drawback with the above measurement is that UE can only get relative accurate results after very long time due to the sparse transmission of RS in NR. If NW want to get measurement results from UE quickly, another way to do NR measurement is to let UE measure just in one measurement window but with higher RS density. This could be possible if NR RS can be transmitted on-demand. Then LTE NW can configure UE to measure NR in such specific measurement period exclusively with still good accuracy.

Text Proposal
We propose to update the technical report as follows
Beginning of change

[bookmark: _Toc453622038]5.5.4	Measurements
Editor’s note: intended to capture measurement framework for mobility and other purposes, if any.
The measurement object, trigger event and measurement quality defined in LTE is a good basis for inter-RAT mobility from LTE to NR.
For inter-RAT mobility from LTE to NR, if measurement GAP is needed, measurement GAP needs to match with the RS transmission occasion from neighbor NR.
For inter-RAT mobility from LTE to NR, even measurement GAP is not needed, the measurement configuration could still include a timing configuration, similar to DMTC defined in LTE R12 to easy UE measurement.

End of change

Conclusion
Based on the discussion in section 2, we have the following observation and proposals.
1. The measurement object, trigger event and measurement quality defined in LTE is a good basis for inter-RAT mobility from LTE(NR) to NR(LTE).
1. For inter-RAT mobility from LTE to NR, if measurement GAP is needed, at least some of measurement GAP needs to match the RS transmission occasion from neighbor NR.
1. For inter-RAT mobility from LTE to NR, even measurement GAP is not needed, the measurement configuration could still include a timing configuration similar to DMTC defined in LTE R12 to easy UE measurement.
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