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1. Introduction

Some agreements on NR measurement have been made in the past RAN2 meetings. 

RAN2_97

Agreements
1: Measurement events can be configured for xSS and for additional RS for RRM measurement. 
2:
At least event A1-A6 can be configured for xSS
FSS Which events that can be configured for additional RS
RAN2_97bis

Agreements
1: CSI-RS configured for RRM purpose can be used to derive a cell level quality
2: Events A1-A6 can be configured to use CSI-RS. Events are evaluated on the cell level quality.
RAN2_98

Agreements 
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
Agreements
1: 
For SS based events, the UE report the beams in the order of quality. 
2:
CSI-RS identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by CSI-RS events
3: 
for CSI-RS based events, the UE report the beams in the order of quality.
RAN2_AH02

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.

In this contribution, we shared our views on new requirement on measurement in E-UTRAN, and discussed the measurement model and CSI-RS related issues for inter-RAT measurement.

2. Clarify inter-RAT and inter-freq measurement
As we discussed in our paper [1], especially in LTE/NR tight interworking, it’s reasonable for us to clarify the definition of inter-RAT and inter-freq measurement firstly, then for detail discussion on the new requirement on measurement in E-UTRAN, so we kindly ask RAN2 to clarify the definition of measurement, and we propose to reuse the definition in LTE. 

Proposal 1
Irrespective of SA and NSA, when E-UTRAN configure measurement on NR frequencies, it is defined as inter-RAT measurement and only inter-RAT measure events can be used.

3. Measurement requirement in E-UTRAN
In this section, the new measurement requirement in E-UTRAN will be discussed, in the following, we give the new measurement cases that should be supported in E-UTRAN, and both single connection and LTE-NR tight interworking are taken into consideration. For intra-MeNB handover, inter-MeNB handover, MeNB Scells addition/modify/release procedures, Event A1~A6 can be reused as in LTE DC.

Table 1 analysis on new requirement of LTE measurement
	Case
	Scenarios
	Support or Not?
	Requirement on measurement

	Standalone LTE

	1
	single connection or intra-(e)LTE CA/DC  trigger inter-RAT handover from (e)LTE PCell to NR
	Yes
	FFS

	2
	Initial SgNB addition (before EN-DC/ NGEN-DC)
	Yes
	can reuse B1 configured by eNB

	Non-standalone (EN-DC/NGEN-DC, (e)LTE acts MN)

	3
	MeNB to gNB handover (target cell belongs to serving SN frequency) 
	FFS
	

	4
	MeNB to gNB handover (target cell belongs to non serving SN frequency) 
	Yes
	FFS

	5
	MeNB triggerd SgNB change
	Yes
	FFS

	6
	MeNB triggered SgNB release
	FFS
	

	7
	MeNB triggered SCG Scells addition/modification/release
	No
	

	Non-standalone (NE-DC, (e)LTE acts SN)

	8
	SeNB triggered SCG Scells addition/modification/release
	Yes
	can reuse A3~A6 configured by SeNB

	9
	SeNB triggered SeNB release
	Yes
	can reuse A2 configured by SeNB

	10
	SeNB triggered SeNB change
	Yes
	can reuse A3 configured by SeNB


The “Support or Not” column in the above table covers the agreements in RAN2 so far. For the rest FFS, we discuss each case in the following.

· Case 1
In the last RAN2 Qingdao meeting, it was agreed that inter-RAT B1 event on NR frequency can be used in LTE to trigger SN addition procedure, for inter-RAT handover from standalone LTE to NR, we think B series such like B1/B2 can also be reused, and no other new events should be introduced in this scenario, so we propose:

Proposal 2
LTE Inter-RAT measurement event B1/B2 for NR are supported to trigger inter-RAT handover from standalone E-UTRAN to NR.
· Case 3, Case4 

To ensure the service continuity of UE, inter-RAT handover from LTE to NR should be supported not only for SA scenario, but also for NSA when LTE acting as master node. Based on the agreement “RAN2 confirm that MN only initiates SN addition/ release i.e. that MN initiated SCG addition/ release is not supported”in last meeting, SCG SCells delete/addition procedures are controlled by SgNB directly, and the change of Scells maybe unknown to MeNB in case no need of capability coordination, so it’s hard for MeNB to distinguish whether measurement is configured on SN serving or non-serving frequencies, and there’s no requirement to differentiate that, so we propose:

Proposal 3
In EN-DC and NGEN-DC, inter-RAT measurement and handover from E-UTRAN to NR should be supported both on serving SN frequencies and non serving SN frequencies.

As we discussed above, according to our proposal 1 and proposal2, for measurement event which be used to support case3 and case4, the principle can be aligned with case1:

Proposal 4
In EN-DC and NGEN-DC, LTE Inter-RAT measurement event B1/B2 for NR are supported to trigger inter-RAT handover from E-UTRAN(i.e. MeNB) to NR.
· Case 5

For SgNB change triggered by MeNB maintained measurement has already been agreed in RAN2 #97bis, in our view, mobility based SgNB change(i.e. UE moves out of the current PSCell) is more reasonable be triggered by SN side, for MeNB triggered scenario, it may be happened based on RRM management functions in MeNB(i.e. Load balance management), so for the selection of target SgNB, MeNB may still based on the RSRP or RSRQ qualities of target cells, thus current inter-RAT B1 events can be reused, and no more requirement is needed, and this can be applied to all the options in MR-DC. 

Proposal 5
In MR-DC, mobility based SN change can only be triggered by SN. For SN change initiated by MN (i.e. Load balance management), B1 event can be reused and no more measurement requirement is needed.
· Case 6

For SgNB release triggered by MeNB, it refers to several sub cases, such like source SgNB release during SgNB change procedure; SgNB release upon bearer/context release upon receiving the command from CN; or SgNB is no longer needed due to QoS change or cell load change, these can be triggered by MN without measurement report on SN serving frequencies, but for measurement based SgNB release, it can be handled by SN side based on measurement maintained by SgNB , no requirement for MeNB to support this scenario is foreseen, and Event A2 is not suitable any more due to the measObject is inter-RAT, so to reduce complexity, we think measurement based SgNB release can only be triggered by SN, and this can be applied to all the options in MR-DC. 

Proposal 6
In MR-DC, measurement based SN release can only be triggered by SN based on intra-freq measurement(i.e. event A2) maintained by SN itself.

4. Discussion on CSI-RS for inter-RAT measurement 
In RAN2 #97bis, measurement on CSI-RS for event A1~A6 has agreed, but whether inter-RAT measurement based on CSI-RS can be configured is left FFS. For inter-RAT measurement on NR frequencies configured by E-UTRAN, the same benefit can be gained for E-UTRAN to perform inter-RAT measurement based on CSI-RS measurement. Take the inter-RAT handover from LTE to NR as an example, measurement report based on CSI-RS can be used to select PRACH resources in target cells, thus contention-free based HO can be supported in inter-RAT handover, and handover delay can be reduced, so we propose: 

Proposal 7
Support CSI-RS based inter-RAT measurement on NR frequencies. 

In the last RAN2 Qingdao meeting, measurement model in NR was finally agreed in[2], which including power averaging from beam level quality to cell level quality, N configured by RRC for selection of best beams, new introduced L3 beam filter, beam selection for beam report etc. In our opinion, no evidence is shown that we need separate measurement model for intra-NR and inter-RAT measurement on NR frequencies, so we suggest.

Proposal 8
Measurement model on NR frequency should be identical for both intra-NR measurement and inter-RAT measurement. 

In latest RAN2 #98meeting, we have two following agreements on measurement report content:

· SS block identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by NR-SS events

· CSI-RS identifier can be included in measurement reporting triggered by event A1-A6 for measurement reporting triggered by CSI-RS events

As we discussed above, for support NSS and CSI-RS in inter-RAT measurement, these two agreement should also be applied to inter-RAT events. 

Proposal 9
SS block identifier can be included in measurement reporting triggered by inter-RAT events (e.g. B1/B2) for measurement reporting triggered by NR-SS events.
Proposal 10
CSI-RS identifier can be included in measurement reporting triggered by inter-RAT events (e.g. B1/B2) for measurement reporting triggered by CSI-RS events.
5. Consideration on NCL and measObjectNR 
· Consideration on NCL and measurement report

In LTE, three types of measurement cells are defined in TS36.331: serving cell(s), listed cells and detected cells, for LTE/NR tight interworking deployment, there maybe tens of NR high spectrum cells within the coverage of one LTE cell to provide high speed downlink/uplink throughput. For measuring these NR cells, if only listed cells are allowed in E-UTRAN, the length of cell list in measurement control message will be extremely increased. So we suggest to reuse the mechanism in intra-LTE measurement, that UE can measure and report both on listed cells and detected cells, and send an LS to RAN4 to get final confirmation.

Proposal 11 For inter-RAT measurement on NR frequency configured by E-UTRAN, UE can both measure and report the listed cells (e.g. configured in measObjectNR in TS36.331) and detected cells, and should get confirmation with RAN4.
· Consideration on measurement object

Regarding the configuration of inter-RAT measurement object on NR in LTE, it's natural that the intra-RAT measurement configuration in NR should be taken as a baseline. However, considering that the measurement configuration in NR is not decided yet, the configuration of NR in LTE can wait until the final decision for intra-NR configuration.

Proposal 12 Take the intra-RAT measurement configuration in NR as a baseline for the inter-RAT configuration on NR in LTE.
6. Conclusion

RAN2 is kindly asked to discuss and adopt the following proposals:

Proposal 1
Irrespective of SA and NSA, when E-UTRAN configure measurement on NR frequencies, it is defined as inter-RAT measurement and only inter-RAT measure events can be used.

Proposal 2
LTE Inter-RAT measurement event B1/B2 for NR are supported to trigger inter-RAT handover from standalone E-UTRAN to NR.
Proposal 3
In EN-DC and NGEN-DC, inter-RAT measurement and handover from E-UTRAN to NR should be supported both on serving SN frequencies and non serving SN frequencies.
Proposal 4
In EN-DC and NGEN-DC, LTE Inter-RAT measurement event B1/B2 for NR are supported to trigger inter-RAT handover from E-UTRAN(i.e. MeNB) to NR.
Proposal 5
In MR-DC, mobility based SN change can only be triggered by SN. For SN change initiated by MN (i.e. Load balance management), B1 event can be reused and no more measurement requirement is needed.
Proposal 6
In MR-DC, measurement based SN release can only be triggered by SN based on intra-freq measurement(i.e. event A2) maintained by SN itself.
Proposal 7
Support CSI-RS based inter-RAT measurement on NR frequencies. 

Proposal 8
Measurement model on NR frequency should be identical for both intra-NR measurement and inter-RAT measurement. 

Proposal 9
SS block identifier can be included in measurement reporting triggered by inter-RAT events(e.g. B1/B2) for measurement reporting triggered by NR-SS events.
Proposal 10
CSI-RS identifier can be included in measurement reporting triggered by inter-RAT events (e.g. B1/B2) for measurement reporting triggered by CSI-RS events.
Proposal 11 For inter-RAT measurement on NR frequency configured by E-UTRAN, UE can both measure and report the listed cells (e.g. configured in measObjectNR in TS36.331) and detected cells, and should get confirmation with RAN4.
Proposal 12 Take the intra-RAT measurement configuration in NR as a baseline for the inter-RAT configuration on NR in LTE.
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