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1	Introduction

Measurement events and objects have been discussed for several NR RAN2 meetings already, although somewhat implicitly and the achieved agreements could be regarded as a “by-product” of the main dispute. In RAN2#97bis the following has been agreed [1]:
Agreements
Events A1-A6 can be configured to use CSI-RS. Events are evaluated on the cell level quality.
In NR, a measurement object is corresponding to one carrier frequency.

while RAN2#98 [2], among the others, added such agreements to measurement event/object “basket”:

Agreement 
1: SS block identifier is not included in measurement reporting triggered by CSI-RS events
2: SS block identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by NR-SS events

RRM related Stage 3 text proposal, discussed via [NR-AH2#13][NR] e-mail thread (report available in [6]), have also left the events details and associated procedure empty.
Several more agreements could be quoted here, all of them assuming at least LTE events A1 – A6 will be adopted by NR. However, we do not recall any relevant discussion on what actually would such events mean in NR, taking into the account the definition of carrier/frequency and how to measure those as a part of event evaluation. This paper elaborates a bit on that matter. However, predominantly we suggest to consider the usefulness of reportOnLeave flag, known from LTE, in currently defined NR measurement events.
2	reportOnLeave – applicability in NR
This flag has been defined in LTE, at least for any from the following subset of events (i.e. A3, A6, C1 and C2), as described in [3], section 5.5.4. The purpose of this Boolean parameter is to indicate whether the UE shall initiate a measurement reporting procedure when leaving condition for a certain event is met. The reason why it had been introduced primarily to A3 and A6 events was that those were the most commonly used mobility events and the only ones having relative comparisons (i.e. “cell versus another cell”, not “cell versus a threshold”). While reportOnLeave for event A3 may suffice for optimizing intra-RAT handover scenarios, it may be less relevant for events with adding cells/SCells (as it evaluates power/quality measurements in relation to the PCell).  
The reportOnLeave mechanism could be quite useful also in NR, especially in the LTE/NR DC use cases. Thus, its applicability to events such as A4, A5, B1 and B2 (in addition to LTE-baseline of A3, A6, C1 and C2) should be considered. When reportOnLeave was originally introduced to A3/A6 (in LTE Rel-8 and Rel-10) the specification was not having such features like Dual Connectivity, and Carrier Aggregation was still in its infancy.
 A brief list outlining possible benefits of using reportOnLeave is as follows:
· reportOnLeave is useful in non-time-critical mobility cases when deferring decisions allows to take more appropriate and relevant actions. Such scenarios can include e.g. SCell addition (for CA or DC), load-balancing or service-based mobility. The network may prefer to collect measurements from several UEs (or several frequencies, RATs) to ultimately pick the best candidate(s)  
· To complement the previous bullet point - reportOnLeave could be also helpful in time-critical cases: when the initial handover attempt fails, the network may immediately configure another handover, based on the saved measurement reports from the past. 
· The existence of reportOnLeave allows minimizing the amount of periodical measurement reporting from UE: Network is informed when an event is no longer valid. This ensures  that the network has the most up-to-date measurement results without needing to wait for the subsequent periodic reporting interval
· Serving eNB can store the received measurements for a period of time for use with early preparation, awaiting the relevant trigger to make use of these (e.g. large DL data traffic – configure another cell to serve this particular UE).  This could be useful with e.g. the conditional handover proposal that has been discussed.
We are convinced that reportOnLeave could help in case of other events than just A3, A6, C1 and C2 (i.e. LTE baseline). As a result, the following is proposed:
Proposal 1: [bookmark: _Ref484619489][bookmark: _Ref485388156][bookmark: _Ref485131859]At least the following NR measurement events should allow using reportOnLeave flag: A3-A6, B1-B2 and C1-C2. 

Proposal 2: [bookmark: _Ref485388181]Add the option to use reportOnLeave for B1 and B2 also to LTE measurement framework.
3	NR measurement events, objects versus NR carrier frequency
The overall measurement framework for NR is intended to follow the LTE principles (e.g. with respect to measurement objects, measurement IDs, reporting configuration). Such baseline has been captured in the relevant subsections of [4] and [5]. Throughout the online discussions at 3GPP RAN2 meetings and in the corresponding RAN2 papers or e-mail discussions companies freely and easily agree to, e.g. “reuse A1 – A6 events in NR” (as quoted above, in the Introduction subsection). Nevertheless, it is not clear what the agreements mean in the end, making the decisions slightly premature.
For example (similar to the discussion in [7] ), given the beam-formed nature of NR system, it is not yet clear how inter-frequency and intra-frequency should be defined. E.g. will we have a center frequency? In LTE a measurement object was defined as a single E-UTRA carrier frequency. PSS and SSS were always transmitted in the center 6 PRBs so the UE was capable of measuring all cells sharing the same frequency while performing measurements for a serving cell. In NR, however, the cell search process is based on SS blocks (SSB), which do not have a fixed location, there can be multiple SSBs transmitted by a single cell, UE may not be required to operate in the full bandwidth, etc.
Additionally, the bandwidths discussed for NR vary significantly in comparison to LTE (e.g. 100 MHz in NR versus 5 MHz in LTE). Thus, may we logically assume the intra-frequency cases would be more common in NR? What will be the impact on measurement gaps? Those and many more associated questions should be asked and answered, also (or even: predominantly) by RAN1 and RAN4, before RAN2 may credibly clarify all the measurement framework details and define the entire model. Our [7] also elaborates more on this subject.
Proposal 3: [bookmark: _Ref485222481][bookmark: _Ref490045173]The differences between LTE and NR in terms of the bandwidth, frequency, measurement gaps, etc. need to be taken into account when deciding how to reuse the LTE-specific measurement event configuration. Further feedback, at least from RAN WG4, is expected. 

RAN4 has already discussed somewhat associated aspects (i.e. UE measurement capabilities, predominantly in the context of EN-DC) and provided their answers in [8]. Nevertheless, further decisions in RAN4 are highly desired and should be communicated to RAN2 and other potentially impacted working groups. 

It appears that also RAN1 has progressed on related aspects and shared quite many details in their LS [9]. The introduction of Bandwidth Part (BWP) may have significant impact on subsequent RAN2 discussion. E.g. shall by default the BWP be equivalent to a single measurement object or may we define multiple measurement objects within a single BWP? What is the relationship between BWP and the RRM for neighbouring cells?

Proposal 4: [bookmark: _Ref490150318]RAN2 is asked to consider relevant parts of the latest RAN1 LS on Bandwidth part operation in NR in further work on the measurement framework definition.
4 	Conclusion
This TDoc was focused on measurement events in NR. In the course of the paper the following observations and proposals have been made:
Proposal 1: At least the following NR measurement events should allow using reportOnLeave flag: A3-A6, B1-B2 and C1-C2.
Proposal 2: Add the option to use reportOnLeave for B1 and B2 also to LTE measurement framework.
Proposal 3: The differences between LTE and NR in terms of the bandwidth, frequency, measurement gaps, etc. need to be taken into account when deciding how to reuse the LTE-specific measurement event configuration. Further feedback, at least from RAN WG4, is expected.
Proposal 4: RAN2 is asked to consider relevant parts of the latest RAN1 LS on Bandwidth part operation in NR in further work on the measurement framework definition.
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