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Introduction
In RAN2 adhoc Qingdao meeting, the following are agreed related to inter-RAT measurement from LTE to NR
Agreements
1	LTE inter-RAT measurement trigger event B1 for NR to be supported
FFS Whether a measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than an absolute threshold.
FFS A measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than absolute threshold1 and NR neighbour cell on a different carrier becomes better than absolute threshold2.

[bookmark: _GoBack]This contribution discusses the issues that still should be addressed in this area. 
[bookmark: _Ref178064866]Discussion
Besides event B1, for inter-RAT measurement, there is a FFS whether a measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than an absolute threshold. We think such an event is necessary. We agree that SgNB can configure measurement trigger event A2 on NR frequency, and according to the measurement report triggered by A2, SgNB can release itself. However, we think it is not easy to configure A2. If the threshold is set too high, SgNB will be released too early. If the threshold is set to too low, the radio link between SgNB and UE maybe too bad that the UE cannot send measurement report to SgNB. Due to this reason, we think it is necessary to define such an event in LTE for SgNB release.  
[bookmark: _Toc490043709][bookmark: _Toc490261544][bookmark: _Toc489363095][bookmark: _Toc489363162][bookmark: _Toc490043710][bookmark: _Toc490206607][bookmark: _Toc490210245][bookmark: _Toc490261545][bookmark: _Toc490264694]A new measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than an absolute threshold.
Furthermore, there is another measurement trigger event B2 defined in LTE which is normally used for inter-RAT handover. Similarly, we think LTE inter-RAT measurement trigger event B2 should be supported for NR as well with corresponding additions. 
[bookmark: _Toc489363096][bookmark: _Toc489363163][bookmark: _Toc490043711][bookmark: _Toc490206608][bookmark: _Toc490210246][bookmark: _Toc490261546][bookmark: _Toc490264695]LTE inter-RAT measurement trigger event B2 is supported for NR with corresponding additions for handover from LTE to NR.
[bookmark: _Hlk489347086]One issue not discussed is how the measurement results should be reported when corresponding inter-RAT measurement event is triggered. For NR standalone, regarding the measurement results the following has been agreed.
8	Beam measurement (based on NR-SS and CSI-RS) can be included in the measurement report and can be configured by the network (i.e. network configures the UE to report beam identifier only, beam measurement result and identifier, or no beam reporting)

Could this agreement be applied to EN-DC or inter-RAT handover from LTE to NR as well? That is, LTE eNB can configure UE whether to report beam identifier only, or both beam measurement results and identifier, or no beam report at all.
Since beam measurement results can be used by target gNB to configure how to do random access toward the target gNB, we think it is beneficial if LTE eNB could configure UE with such measurements. 
[bookmark: _Toc489363097][bookmark: _Toc489363164][bookmark: _Toc490043712][bookmark: _Toc490206609][bookmark: _Toc490210247][bookmark: _Toc490261547][bookmark: _Toc490264696]Beam measurement can be configured by LTE eNB for EN-DC and inter-RAT handover from LTE to NR. 
If the LTE eNB configure UE to report beam related measurement, then another related question is how the measurement results should be encoded. 
Usually, inter-RAT measurement is encoded in LTE RRC, e.g. UTRA and GSM measurement results are encoded in LTE RRC as such results is needed for LTE eNB to determine the target RAT node. Therefore, it is natural the cell measurement results of NR are encoded in LTE RRC. Regarding the beam level measurements, they are mainly used by the UE and the target gNB to decide the best beam for the UE to use. However, they can still be useful to the LTE eNB to choose the best target gNB (e.g. the UE may have comparatively similar cell level quality to two gNBs, but a beam from one of the gNBs could be of considerably better quality than all beams from the other gNB). Thus, there is a benefit in encoding the beam level measurement in LTE RRC format. 
[bookmark: _Toc489363098][bookmark: _Toc489363165][bookmark: _Toc490206610][bookmark: _Toc490210248][bookmark: _Toc490261548][bookmark: _Toc490043713][bookmark: _Toc490264697]LTE measurement report includes beam measurement results that are encoded in LTE RRC format. 
Another issue to be discussed is which RS is used for inter-RAT measurement. It is mandatory that inter-RAT measurement should be at least based on NR SS. Whether inter-RAT measurement can be based on CSI-RS from NR is debatable. The advantage to base measurement on CSI-RS is that UE can access to a narrow beam in target gNB and thus maintain a high data rate. LTE RRC must be updated to include all relevant CSI-RS measurement configuration which will be standardized in NR. 
[bookmark: _Toc489363099][bookmark: _Toc489363166][bookmark: _Toc490206611][bookmark: _Toc490210249][bookmark: _Toc490261549][bookmark: _Toc490043714][bookmark: _Toc490264698]Besides NR SSB, NR measurement results can also be based on NR CSI-RS for inter-RAT measurement from LTE to NR. 
For a single radio Tx/Rx UE, the network configures the UE with measurement gaps in which the UE can switch its radio from LTE to NR to measure the radio quality towards the gNB. There are two measurements gap configurations defined in LTE, one with 40 ms measurement periodicity and another with 80 ms measurement periodicity. Both configurations have measurement gap lengths of 6ms. 
According to the latest RAN1 agreements, the SS block burst set should be transmitted within 5 ms, regardless of the SS block periodicity. Then the measurement gap of 6 ms defined in LTE meets the requirement, and it is not necessary to define new measurement gap length. Regarding periodicity, the periodicity of NR SS burst set includes multiple options, the candidate periodicity values being [5, 10, 20, 40, 80 and 160 ms]. Thus, the periodicity of measurement gap in LTE may have to be increased to meet LTE-NR inter-RAT measurement requirements.
[bookmark: _Toc489363100][bookmark: _Toc489363167][bookmark: _Toc490043715][bookmark: _Toc490206612][bookmark: _Toc490210250][bookmark: _Toc490261550][bookmark: _Toc490264699]Consult RAN4 whether the periodicity of measurement gap in LTE needs to be extended to meet the NR SS block burst set periodicity requirement for inter-RAT mobility from LTE to NR. 
Furthermore, in legacy LTE system, there is only one measurement gap configuration per UE. In recent RAN1 meeting, there are following agreement regarding measurement gap. 
· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,
· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured
· UE can be informed of which cell(s) is associated with which measurement window periodicity
· For cell(s) that is not listed, longer measurement window periodicity is used
· Single measurement window offset and duration are configured per frequency carrier
· For IDLE mode measurements, only single SMTC is configured per frequency carrier
· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier
That is, measurement gap is configured per frequency carrier. Thus, it has to be decided, for inter-RAT measurement from LTE to NR, whether multiple measurement gaps need to be configured.
[bookmark: _Toc489363101][bookmark: _Toc489363168][bookmark: _Toc490043716][bookmark: _Toc490206613][bookmark: _Toc490210251][bookmark: _Toc490261551][bookmark: _Toc490264700]Consult RAN4 whether multiple measurement gap configurations need to be supported in LTE for inter-RAT measurement from LTE to NR. 
A draft LS to RAN4 raising the above issues is provided in [1].
[bookmark: _Toc472092067][bookmark: _Toc477793227][bookmark: _Toc477794298][bookmark: _Toc477794306][bookmark: _Toc477794314]Conclusion
Based on the discussion in section 2 we propose the following:

Proposal 1	A new measurement trigger event is needed in LTE which is triggered when NR PSCell becomes worse than an absolute threshold.
Proposal 2	LTE inter-RAT measurement trigger event B2 is supported for NR with corresponding additions for handover from LTE to NR.
Proposal 3	Beam measurement can be configured by LTE eNB for EN-DC and inter-RAT handover from LTE to NR.
Proposal 4	LTE measurement report includes beam measurement results that are encoded in LTE RRC format.
Proposal 5	Besides NR SSB, NR measurement results can also be based on NR CSI-RS for inter-RAT measurement from LTE to NR.
Proposal 6	Consult RAN4 whether the periodicity of measurement gap in LTE needs to be extended to meet the NR SS block burst set periodicity requirement for inter-RAT mobility from LTE to NR.
Proposal 7	Consult RAN4 whether multiple measurement gap configurations need to be supported in LTE for inter-RAT measurement from LTE to NR.
[bookmark: _In-sequence_SDU_delivery][bookmark: _Ref174151459][bookmark: _Ref189809556]
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