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1. Introduction & Background

In RAN2#98 and RAN2#99 meetings, measurement events for EN-DC and inter-RAT mobility were discussed. We have achieved the following agreements on measurement events
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.
Agreements

1:
For EN-DC, it is not necessary to support inter-RAT SN change procedure with single RRC reconfiguration (i.e. no transition from EN-DC to LTE DC) in Rel-15

2:
For EN-DC, it is not necessary to support inter-RAT MN change procedure while keeping the SN (i.e. no transition from EN-DC to NR-NR DC) in Rel-15

3: 
We will not add measurement events that are targeted to these scenarios.

Agreements:

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

Agreements:

1:
The following events for inter RAT measurements from NR to LTE are supported:

Event B1: Inter RAT neighbour becomes better than threshold

Event B2:
 PCell becomes worse than threshold1 and inter RAT neighbour becomes better than threshold2

2:
Periodical inter-RAT measurement report configuration shall be supported in NR.

3: The measurement object for LTE in NR specification could reuse structure of measurement object for LTE frequency defined in LTE specification.

4: introduce separate MeasResults IE for NR and LTE.

In short summary, LTE measurement trigger events B1 and B2 are supported for NR, and NR measurement trigger events B1 and B2 are supported for LTE, while it has ruled out the events for direct transition from EN-DC to LTE DC/NR DC in R15.
In this contribution, we present our views on the highlighted FFSs on the remaining measurement events for EN-DC.
2. Discussion
2.1. MN initiated SN release
MN triggered SN release could provide more robustness in case of SN link is not good enough. If the PSCell of EN-DC experiences a weak signal strength, the UE should be able to send the measurement report directly to the MN to release the SN/PSCell. To achieve this, MN can trigger an SN release by applying the inter-RAT measurement. No LTE inter RAT event can be directly used to configure the MN triggered SN release. Some argue that B1 event with some additional mechanisms may be used for the MN triggered SN release, but B1 only cannot reflect the PSCell condition accurately. Thus, a trigger event should be introduced for the MN triggered SN release. By reusing the basic idea of A2 event, that is, Event for LTE inter RAT (NR Serving PSCell becomes worse than an absolute threshold) can be adopted for the MN triggered SN release.
Proposal 1: Introduce an event for LTE inter RAT (NR Serving PSCell becomes worse than threshold) for the MN triggered SN release.
2.2. MN triggered SN change
Since the above agreements rule out some cases, only following cases for MN triggered SN change are still on the table:
· Case 1: LTE DC(EN DC, inter RAT SN change

· Case 2: NR DC(EN DC, inter RAT MN change without SN change
· Case 3: LTE DC(NE DC, inter RAT MN change without SN change
· Case 4: NE DC(LTE DC, inter RAT MN change without SN change
· Case 5: NR DC(NE DC, inter RAT SN change

· Case 6: NE DC(NR DC, inter RAT SN change
· Case 7: EN DC(EN DC with PSCell change or SN change
· Case 8: NE DC(NE DC with PSCell change or SN change
For the first six bullets, as similarly discussed in [1], the transition between LTE DC and EN DC can be finished by two steps--LTE SN release and NR SN addition, this principle is also applicable to the case 1-6. We also believe that the direct transition for inter RAT MN/SN change is corner case in the network. To align with the current agreements and keep the transition procedure in a uniform way, we propose that all the inter RAT MN/SN changes (case 1-6) are not supported in R15. It means that direct transitions among LTE DC/NR DC/EN DC/NE DC are not supported.
Proposal 2: RAN2 to confirm that not to support the direct transition with single RRC reconfiguration from any combinations among LTE DC/NR DC/EN DC/NE DC
When considering whether to introduce a event to apply to case7&8, the main argue point is that whehter MN needs to trigger the SN PSCell change. In EN-DC, if the PSCell isn’t good enough to keep on camping, the MN should be able to initial a PSCell change for the inter-SN inter frequency change. The neighbour cell to switch is a NR cell. Similarly, NE DC has the same situation. Considering the two remaining case7&8, basic idea of event B2 (PCell becomes worse than absolute threshold1 AND neighbour becomes better than another absolute threshold2) can be reused here. MN configure the event, and the PSCell has different RAT compared to the MN. Thus we regard the event as a inter RAT event. In LTE MN, a measurement is triggered when NR PSCell becomes worse than absolute threshold1 and NR neighbour cell on a different carrier becomes better than absolute threshold2. Correspondingly, following the same principle, in NR MN for NE DC, a measurement is triggered when LTE PSCell becomes worse than absolute threshold1 and LTE neighbour cell on a different carrier becomes better than absolute threshold2. Generally, the event can be described as “PSCell becomes worse than absolute threshold1 AND neighbour becomes better than another absolute threshold2”, while this neighbour means the SN PSCell neighbour. 
Compared the above event with exsiting B2 event, the only difference is that we introduce the PSCell description. How to apply the revised B2 event to the MN triggered SN change can be solved as following changes to ReportConfigInterRAT
ReportConfigInterRAT ::=


SEQUENCE {


triggerType






CHOICE {



event







SEQUENCE {




eventId







CHOICE {





eventB1







SEQUENCE {






b1-Threshold





CHOICE {







b1-ThresholdUTRA




ThresholdUTRA,







b1-ThresholdGERAN




ThresholdGERAN,







b1-ThresholdCDMA2000



ThresholdCDMA2000






}





},
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SEQUENCE {






b2-Threshold1





CHOICE {

b2-Threshold1EUTRA,                 ThresholdEUTRA
b2-Threshold1NR                     ThresholdNR
                    }





b2-Threshold2





CHOICE {







b2-Threshold2UTRA




ThresholdUTRA,







b2-Threshold2GERAN




ThresholdGERAN,







b2-Threshold2CDMA2000



ThresholdCDMA2000
                        b2-Threshold2EUTRA



ThresholdEUTRA
                        b2-Threshold2NR



ThresholdNR





}





},

For EN DC, the addition of b2-Threshold1NR is for NR PSCell, while the b2-Threshold2NR is for NR neighbour cell on different frequency. The reason why we add the b2-Threshold2EUTRA is for the NE DC case, just as an example assuming that this format also applies for the NR report configuration for inter RAT. With the revised B2 event, as well as the b2-Threshold1 and b2-Threshold2 configuration, the MN can trigger the SN PSCell change. 

Observation 1: Report configuration for inter RAT can be revised to support the MN triggered SN change in EN DC.
Proposal 3: Revised B2 event (PCell/PSCell becomes worse than absolute threshold1 AND Neighbor becomes better than another absolute threshold2) can be used for the MN triggered SN/PSCell change on different frequency for EN DC.
3. Conclusion

In this contribution, we mainly discussed the measurement events for EN DC. Base on the discussion, we have the following observations and proposals:
1) Proposal 1: Introduce an event for LTE inter RAT (NR Serving PSCell becomes worse than threshold) for the MN triggered SN release. 
2) Proposal 2: RAN2 to confirm that not to support the direct transition with single RRC reconfiguration from any combinations among LTE DC/NR DC/EN DC/NE DC
3) Observation 1: Report configuration for inter RAT can be revised to support the MN triggered SN change in EN DC.
4) Proposal 3: Revised B2 event (PCell/PSCell becomes worse than absolute threshold1 AND Neighbor becomes better than another absolute threshold2) can be used for the MN triggered SN/PSCell change on different frequency for EN DC.
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