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1 Introduction
In RAN2 #97bis, the following agreements were made [1]:

Agreements:

1: 
On receiving the request for SN change, the master accepts/rejects (e.g. taking into account available information, network connectivity, etc) whether to carry out the requested inter-secondary nodes change (i.e. different Xx interface). The master may select a different target node in different frequency for the SN change based on the NR inter-frequency measurement maintained by master itself;

1a: MN can also trigger an inter-frequency SN node change without any request from the SN.

2: 
Final RRC message for the inter-SN change will be generated from master node

3:
SN does not provide the NR measurement results to the MN;

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.
Furthermore in RAN2 AH#2, the following agreements were made [2]:

Agreements

1
LTE inter-RAT measurement trigger event B1 for NR to be supported

Agreements related to SCG cell related parameters (at least for EN-DC)

1
RAN2 confirm that MN only initiates SN addition/ release i.e. that MN initiated SCG addition/ release is not supported

2.1
(At SN addition) MN provides measurement results rather than explicitly indicating the SCG cell to be added

3
Measurement results provided by MN to SN at SN addition are specified by RRC (inter node message). FFS whether encoding of measurements is defined in NR or LTE RRC.
Finally, in RAN2 #99, the following agreements were made related to LTE Inter-RAT Measurements [3]:
Agreements:

1:
LTE inter-RAT measurement trigger event B2 for NR is supported 

Agreements for LTE inter-RAT measurements of NR

1
Beam measurement results can be configured by LTE eNB for EN-DC and inter-RAT handover from LTE to NR.

FFS Whether the LTE measurement report includes beam measurement results e encoded in LTE RRC format or NR RRC format.

2
NR measurement results are based on NR SSB for L3 mobility purpose

Agreements

FFS Whether NR SN serving cell measurements are provided in LTE measurement reports. 

In this contribution, we discuss detailed aspects of the Inter-RAT Measurement for LTE.
2 LTE Measurement Reports for EN-DC 

2.1 NR beam measurement report in EN-DC
To support EN-DC and inter-RAT HO, the LTE eNB can configure the UE to report beam measurements in addition to the configured NR cell level measurements.  
For EN-DC, the cell level measurements of the cells that trigger the events (e.g. event B1 for SN addition or for SN change) are required by the LTE eNB to determine the SN to communicate with.  However, the SCG cells to be added are decided by the SN based on measurements provided by the MN.  Therefore, the beam measurements are not needed by the MN.
For the HO case, use of beam measurements in addition to cell measurements may result in a more optimal HO is some cases (e.g. could lead to a different HO target, for example).  However, this optimization comes at the expense of requiring the eNB to be able to understand beam measurements.  Furthermore, it has been agreed that NR measurement results are based on NR SSB for inter-RAT L3 mobility purpose. Since SSB would likely be transmitted in wide beams, the cell quality gives sufficient information for the LTE eNB to choose the best target gNB.  The target gNB could later determine the better cell from the CSI-RS measurements it may configure.
Observation 1:
Beam measurement are not necessary for MN to make a SN addition, SN change, or inter-RAT HO decision.

As a result, the LTE eNB does not need the beam measurements in both decision processes (SN addition/change and HO from LTE to NR) – it would make sense that they are configured in NR RRC format and sent directly to the SN/target gNB.
Proposal 1:
NR Beam Measurement Results configured by the LTE eNB are encoded in NR RRC format.

To allow extension of NR beam measurements reported, while minimizing the impact on the LTE specification, the beam measurements could be carried in a transparent container within the LTE measurement report.The beam measurements itself could be a separate IE defined in the NR specification
Proposal 2:
LTE measurement reports can carry NR beam measurements in a transparent container

2.2 NR serving cell measurements in EN-DC
Another question discussed at the last meeting was whether the UE includes NR serving cell measurements in the LTE measurement reports to the MN.

In EN-DC, the UE will need to report some NR measurements to both LTE eNB and NR gNB.  In addition,  since LTE measurements and NR measurements may contain both cell measurements and beam measurements, it would be beneficial to limit the size of the NR cell measurement reports in EN-DC by avoiding redundant information. 
Observation 2:
Redundant measurement reports to the LTE eNB of NR Cell Measurements should be avoided as much as possible.

In LTE, since the MN manages the PSCell/SCell and SCG changes in the SN, measurement reports (periodic and event triggered) always contain measurements of the SCells (including PSCell).
However in NR, the MN initiated SCG addition/ release is not supported.

Therefore, the measurements of the NR SCells do not need to be reported continuously and are instead only needed when the NR SCells have triggered a B1 event and are possible targets for an inter-RAT handover while configured in EN-DC.. 
Observation 3:
For the case of Inter-RAT HO, measurements of the NR SCells are required only when these cells become possible HO targets

For the case of MN initated SN change, change of an SN by the MN should be based on load balancing criteria and having the cell quality at the new SN being sufficiently good (similar to addition).  If it were based on comparison with the existing SN cell quality, there could be conflict between MN decision and SN decision, which would require coordination.
Observation 4:
MN initiated SN change can be performed without the MN knowing the quality of the NR SCells (e.g. through event B1)

For the case of MN initated SN release, the decision to remove the current SN is not dependant on the quality of the SN, but the traffic. The release based on measurements and link quality criterias are configured and performed by the SN itself. 
Observation 5:
MN initiated SN release can be triggered based on the need of the SN leg, while SN initiated SN release can be based on measurements/link quality

Based on the above observation in each of the cases, there is no need for the MN to know the cell quality of the NR SCells on a continual basis (i.e. reported in each LTE measurement report).
To support inter-RAT HO to an SN serving cell, the NR SCell measurements can be configured by the LTE eNB and reported as a inter-RAT neighbour cell. This can be the case for example when event B1 is triggered by an NR SCell which is seen by the MN as an inter-RAT neighbour. 
From the UE point of view, the UE does not need to perform any special procedure when reporting NR SCells to the LTE eNB compared to any other cell configured by the LTE eNB for reporting or event triggering.
Proposal 3:
The NR serving cells are only included in measurement reports related to Bx events.
In LTE DC, the serving cell measurement is sent together with the serving cell index, which is determined by the MN. The MN is therefore aware of the relationship between the serving cell index and the serving frequency.  For EN-DC, however, the SN manages the serving cell index, and therefore, the UE should identify any NR SN serving cells using the physical cell ID and serving frequency, as it would for regular neighbour cells in LTE.
Proposal 4: 
In LTE measurement reports, NR serving cell measurements include the associated serving frequency and physical cell ID.
3 Conclusion

In this contribution the following observations we made related to LTE Inter-RAT measurements.
Observation 1:
Beam measurement are not necessary for MN to make a SN addition, SN change, or inter-RAT HO decision.

Observation 2:
Redundant measurement reports to the LTE eNB of NR Cell Measurements should be avoided as much as possible.

Observation 3:
For the case of Inter-RAT HO, measurements of the NR SCells are required only when these cells become possible HO targets

Observation 4:
MN initiated SN change can be performed without the MN knowing the quality of the NR SCells (e.g. through event B1)

Observation 5:
MN initiated SN release can be triggered based on the need of the SN leg, while SN initiated SN release can be based on measurements/link quality

Based on the above observations, the following conclusions have been made.

Proposal 1:
NR Beam Measurement Results configured by the LTE eNB are encoded in NR RRC format.

Proposal 2:
LTE measurement reports can carry NR beam measurements in a transparent container

Proposal 3:
The NR serving cells are only included in measurement reports related to Bx events.

Proposal 4: 
In LTE measurement reports, NR serving cell measurements include the associated serving frequency and physical cell ID.
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