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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. Therefore the RRM measurement will be discussed for different case respectively
Handover from LTE to NR
For LTE to NR handover, LTE eNB need 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. The measurement configuration in LTE RRC need to conform to what is defined in NR. 
As the carrier frequency is the basic information for UE to know what to measure, it is very natural that the new measurement object for NR defined in LTE need to include the carrier frequency. Then whether LTE also need to configure what RS to measure on NR carrier can be debated. This is because according to latest RAN1#88 and RAN2#97 meeting, in NR, besides the IDLE mode RS secondary synchronization signal (NR-SSS), one additional RS, CSI-RS can also be used for CONNECTED mode RRM measurement for L3 mobility. If measurement is still based on NR-SSS, the measurement object defined in LTE for NR does not need to include more information. If measurement is based on CSI-RS, measurement object defined in LTE for NR need to include information for UE to know where to find CSI-RS.
The measurement object defined in LTE for NR is correlated to NR spec if additional RS need be measured for mobility from LTE to NR.
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.
The event defined in LTE for current existing other RAT is as below
ReportConfigInterRAT ::=			SEQUENCE {
	triggerType							CHOICE {
		event								SEQUENCE {
			eventId								CHOICE {
				eventB1								SEQUENCE {
					b1-Threshold						CHOICE {
						b1-ThresholdUTRA					ThresholdUTRA,
						b1-ThresholdGERAN					ThresholdGERAN,
						b1-ThresholdCDMA2000				ThresholdCDMA2000
					}
				},
				eventB2								SEQUENCE {
					b2-Threshold1						ThresholdEUTRA,
					b2-Threshold2						CHOICE {
						b2-Threshold2UTRA					ThresholdUTRA,
						b2-Threshold2GERAN					ThresholdGERAN,
						b2-Threshold2CDMA2000				ThresholdCDMA2000
					}
				},
      ...

It seems enough to reuse such events with some addition to NR. For example, new threshold defined for NR. However as measurement on NR can be either based on NR-SS, or NR CSI-RS, we need to consider whether we need two categories of events, one for NR-SS assuming B1 and B2 is based on, and the other for NR CSI-RS. 
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.
The measurement trigger event defined in LTE for inter-RAT mobility can still be applied to inter-RAT mobility from LTE to NR with new threshold defined for NR.
New measurement trigger event may need be defined in LTE for inter-RAT mobility if measurement on NR is based on additional RS, CSI-RS
One issue need to pay attention to is the new RS 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 NR-SSS for standalone NR is 10 ms or 20 ms for initial cell selection, and for IDLE/Connected UE, NR should support set of SS burst set periodicity values for adaptation and network indication. The candidate periodicity values to be evaluated are [5, 10, 20, 40, 80 and 160 ms]. See RAN1 agreement below.
· For CONNECTED and IDLE mode UEs, NR should support network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)
· Network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible
· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier
· RAN1 recommends shorter measurement duration than configured periodicity e.g., 1, 5 or 10 ms
· Note that L1/L3 filtering across multiple periods is still allowed
· FFS more than one periodicity/timing/duration indication 
· If the network does not provide indication of SS burst set periodicity and information to derive measurement timing/duration the UE should assume 5 ms as the SS burst set periodicity
· NR should support set of SS burst set periodicity values for adaptation and network indication
· Candidate periodicity values to be evaluated are [5, 10, 20, 40, 80 and 160 ms]  
That is, some signaling is needed to tell UE when to measure NR-SS as the periodicity for NR SS transmission can be long and have different options. This can reduce UE measurement effort when the SS burst set periodicity is long. We think similar mechanism as DMTC (discovery reference signal measurement timing configuration) introduced in LTE release 12 for measurement of DRS can be reused here to tell UE when/how to measure NR-SS.
Proposal 1 For inter-RAT mobility from LTE to NR, similar object as DMTC in LTE R12 can be included in measurement configuration to inform UE how to measure NR-SS.  
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. There are two measurement GAP configuration defined in LTE, one is 40 ms measurement periodicity, the other is 80 ms measurement periodicity both with measurement GAP length of 6 ms. As long as LTE and NR are synchronized within 5 ms, the current measurement GAP defined in LTE can still meet the measurement requirement. 
For inter-RAT mobility from LTE to NR, as long as LTE and NR are loosely synchronized, within 5 ms, it is not necessary to define new measurement GAP in LTE to measure NR.
One drawback with measurement on NR-SS 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, then LTE can configure UE to measure additional RS in NR. This is viable as additional RS in NR can be transmitted on-demand more frequently. Then UE can measure more in a short period with still good accuracy.
For inter-RAT mobility from LTE to NR, UE can get fast and accurate measurement result if measurement is based on NR additional RS, CSI-RS.
Handover from NR to LTE
For NR to LTE handover, NR gNB need 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. 
Proposal 2 The measurement object defined in NR for LTE can be similar to the measurement object defined in LTE for LTE measurement with at least carrier frequency included.
Proposal 3 NR can define two similar measurement trigger events, i.e. event B1 and B2 as defined in LTE for inter-RAT mobility from NR to LTE.
LTE-NR tight interworking with LTE as master
For LTE-NR tight interworking with LTE as master, the measurement object would be the same as that for handover from LTE to NR. Different from handover, LTE master node eNB need know not only when cell of a NR gNB is good so that NR gNB is added as secondary node, but also when cell of a NR secondary gNB is bad so that this secondary gNB can be released. 
The inter-RAT measurement trigger event defined in LTE event B1 and event B2 is not enough as it can not let LTE master node know when quality between NR secondary gNB and UE is bad.
Therefore, it is necessary to define a new event to cover this requirement.
Proposal 4 LTE define a new inter-RAT measurement trigger events which is used to trigger measurement report from UE when the quality of NR gNB is below than a threshold.
Depends on which RS is used for NR measurement, maybe more new events need be defined for LTE-NR tight interworking. 
More event may need be defined if add/remove secondary gNB is based on measurement of NR additional RS, CSI-RS.

LTE-NR tight interworking with NR as master
For LTE-NR tight interworking with NR as master, the measurement object would be the same as that for handover from NR to LTE. Different from handover, NR master node gNB need know not only when cell of a LTE eNB is good so that LTE eNB is added as secondary node, but also when cell of a LTE secondary eNB is bad so that this secondary eNB can be released. 
Similar as discussed above, one new event need be defined in NR for this tight interworking purpose. It is used to trigger measurement report from UE when neighbour LTE eNB quality is below a threshold so that NR master node can release a secondary LTE node
Proposal 5 NR define one more new inter-RAT measurement trigger event which is used to trigger measurement report from UE when the quality of LTE eNB is below than a threshold.
Conclusion
Based on the discussion in section 2, we have the following observation and proposals.
1. The measurement object defined in LTE for NR is correlated to NR spec if additional RS need be measured for mobility from LTE to NR.
1. The measurement trigger event defined in LTE for inter-RAT mobility can still be applied to inter-RAT mobility from LTE to NR with new threshold defined for NR.
1. New measurement trigger event may need be defined in LTE for inter-RAT mobility if measurement on NR is based on additional RS, CSI-RS
1. For inter-RAT mobility from LTE to NR, as long as LTE and NR are loosely synchronized, within 5 ms, it is not necessary to define new measurement GAP in LTE to measure NR.
1. For inter-RAT mobility from LTE to NR, UE can get fast and accurate measurement result if measurement is based on NR additional RS, CSI-RS.
1. More event may need be defined if add/remove secondary gNB is based on measurement of NR additional RS, CSI-RS.

1. For inter-RAT mobility from LTE to NR, similar object as DMTC in LTE R12 can be included in measurement configuration to inform UE how to measure NR-SS.  
1. The measurement object defined in NR for LTE can be similar to the measurement object defined in LTE for LTE measurement with at least carrier frequency included.
1. NR can define two similar measurement trigger events, i.e. event B1 and B2 as defined in LTE for inter-RAT mobility from NR to LTE.
1. LTE define a new inter-RAT measurement trigger events which is used to trigger measurement report from UE when the quality of NR gNB is below than a threshold.
1. NR define one more new inter-RAT measurement trigger event which is used to trigger measurement report from UE when the quality of LTE eNB is below than a threshold.
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