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1	Introduction
In Berlin RAN2#99 following was decided regarding measurement configuration:
Agreements
1	There is one NR-ARFCN per MO

2	For measurements of carriers where SSB is not present (measurements performed on CSI-RS):
i	MO includes CSI-RS resources for L3 mobility measurements; and
ii	MO includes some indication that no SSB is provided on this carrier.
[bookmark: _GoBack]FFS Where the UE acquires timing reference for making measurements in this carrier. E.g. can UE assume timing reference from one of its serving carriers (for CA case), or does the MO include a pointer to another carrier with SSB for obtaining timing reference.

3	For measurements of carriers where SSB is present:
	If SSB is not located in the centre of the carrier, then offset to the ARFCN provides the location in frequency of the SSB within that carrier. 
FFS Whether the MO has only one SSB or whether the MO can include the location of more than one SSB.

Agreements above relate to a single BWP in which case the NR ARFCN would be the centre of the BWP. Case of multiple BWPs is FFS

Agreements:
1	Keep current principles where measurement results are collected per measurement ID and the VarMeasReportList lists information per measurement ID about measurements for which triggering conditions have been met.
2	Include whitecell list in NR measurement object and parameter usewhitecell list in reporting configuration (or at measurement ID level) as in LTE.
3	Include both frequency specific offset as well as cell specific offsets in MO. Offsets are for use in the event evaluation.
FFS Whether it is possible to also include cell specific offsets within the reporting configuration.
4	Autonomous changes to the measurement configuration are included in the spec only if necessary to avoid situations where the measurement configuration would be invalid following handover or re-establishment.

In this paper we discuss FFS and agreements and how they should be interpreted. 
2	Single or Multiple SSB per Measurement Object
In NR each UE may have unique BWP configured and activated to it based on UEs baseband/RF capabilities. On the other hand SSB is common signal but for very wide bandwidth capable UE it might be possible to receive multiple SSBs within its BWP. 
On the other hand for different capable UE only single SSB can be heard from its BWP but still NW could be broadcasting two or more SSBs. How do we set up UEs with such a diverse network/UE configurations?
It should be noted that in 3GPP RAN we write specifications from UE point of view and thus we only need to write stage-3 in such a way that it consider how BWP / SSB are seen from UE.
Observation: In 3GPP RAN Stage-3 specifications are written from UE point of view but on the other hand Stage-2 may need to write aspects from NW point of view to provide some light why BWP is required in NR
Now we could discuss whether one could configure multiple reference symbol configurations per measurement object or just one:
Option 1) 1 RS configuration per measurement object 
Option 2) multiple RS configurations per measurement object
For the first option one could consider that for this BWP of the UE, multiple SSB are configured for a measurement object as UE can hear more than one SSBs. On the other hand again considering observation 1 – we do not write specifications from UE point of view i.e. it does not matter whether we have one, two, three or more SSB that UE can hear but what does matter is what information NW would need from UE to operate. Thus what would NW do with information from multiple SSBs from a given BWP? Would the SSB results from single BWP differ significantly? And if they differ how they should be reported? 
As the BW of the cell can be huge in NR and hopefully also UE capabilities (at least for high end UEs) to receive increase as well it is likely that multiple SSBs can be received by some UEs in the system from the UEs BWP. As the distance in frequency domain between different SSBs received by UE can be large also the fast fading characteristics of SSB can be different. Although one needs to remember that NW cannot design the RRM in such a way that it does not operate properly with only one SSB but would require multiple as anyway it is certain that there will be always UEs that are only able to receive single SSB. For the scheduling on the other hand measurement reporting is way too slow and CQI reporting should be utilized.
Observation: Having multiple SSBs configured per BWP does not seem to be required from RRM or scheduling point of view
But probably more relevant in RAN2 is how the report configuration, measurement object, BWP configuration, quantity configuration are related to each other and how easy it is to handle mobility with chosen solution.
If a measurement object may have multiple NR-SS configurations one would need to be able to indicate also in the measurement configuration which particular NR-SS configuration is meant to be measured by the UE for specific event. This could be achieved e.g. by signalling in the event configuration reference configuration identity. 
In case measurement object only has a reference symbol configuration then there would not be need to configure anything extra but just linkage given by the measurement identity would be sufficient (i.e. linking object to event) like in LTE. 
This leads to propose that for simplicity and analogous EUTRAN behaviour that only single SSB is configured per measurement object.
Proposal: Enable configuring single SSB per measurement object (and do not enable configuring multiple SSB per MO). This would be analogous to EUTRAN.
Analogously similar thinking should be applied to CSI-RS when considering to configure CSI-RS resources from different carrier frequencies. But it would seem to be quite limiting only to configure single CSI-RS resource per measurement object even if single carrier has possibly lots of resources. Thus it might be useful to consider to configure multiple CSI-RS resource of a carrier in a measurement object
Proposal: Enable configuring CSI-RS resourceset of single carrier per measurement object. 
On the other hand it would be difficult to “prevent” NW to configure multiple SSBs per BWP as long as NW knows UE bandwidth capabilities. And there is no reason to prevent network to do so. If NW thinks this could be useful this kind of behaviour could be allowed. Anyway, it is impossible to predict the future developments of bands and bandwidth capabilities of UEs. And thus it may become useful to configure multiple SSBs from BWP. In this kind of scenario anyway if the measurement results of different SSBs are considered by NW to be “semi”-orthogonal one should allow NW to configure multiple SSBs per BWP.
Similar thinking should be applied to CSI-RS – NW should be allowed to configure multiple CSI-RS from UE BWP.
Proposal: There is no need to prevent NW from configuring multiple SSBs/CSI-RSes from BWP and independent reporting of these. NOTE: no specification impact assuming earlier proposals are agreed
Then regarding this agreement:
Agreements
1	There is one NR-ARFCN per MO
Based on the discussion above we would like to clarify that this NR-ARFCN means center frequency of measured resource not center frequency of a BWP. Especially as the carrier raster for the cell is much more dense than raster for the RS carrier, it would be weird to use center frequency of the cell for indicating carrier frequency of the measured resources. Thus it does not seem to make sense to signal irrelevant information regarding measurements
Proposal: Confirm that NR-ARFCN of MO is the frequency of the measured resource (up to RAN4/RAN1 to decide what is carrier rasters for measured resources)
And assuming that it is agreeable that only single measured resource is configured per MO then there is no need to signal any “offsets”.
Proposal: There is no need to signal offset to measured resource
So based on the discussion above the configuration structure could look like this (i.e. very similar to LTE)
[image: ]

The difference of above compared to LTE is that now CGI reporting and possible future UE specific measurements (e.g. something like PDCP delay reporting in LTE) would be just new measurement object type without needing to have “empty object”. 
Proposal: Introduce non RRM reporting measurements into new measurement object type
Additionally, what we think would need to be changed is quantity configuration – in LTE it is part of measurement configuration and common to all bands but in NR we can have objects in sub 1Ghz band and then objects in >60Ghz band. Same filtering does not seem to be very well fitting in this kind of system. So it should be possible to configure filters differently to different measurement objects.
Proposal: Introduce quantity configuration (filters) to be configurable differently for each measurement object
3	Conclusion
In this paper we discussed generic structure of realizing measurement configuration by following LTE principles as much as possible and came to following conclusions:
Observation: In 3GPP RAN Stage-3 specifications are written from UE point of view but on the other hand Stage-2 may need to write aspects from NW point of view to provide some light why BWP is required in NR
Observation: Having multiple SSBs configured per BWP does not seem to be required from RRM or scheduling point of view
Proposal: Enable configuring single SSB per measurement object (and do not enable configuring multiple SSB per MO). This would be analogous to EUTRAN.
Proposal: Enable configuring a CSI-RS resourceset of single carrier per measurement object. 
Proposal: There is no need to prevent NW from configuring multiple SSBs/CSI-RSes from BWP and independent reporting of these. NOTE: no specification impact assuming earlier proposals are agreed
Proposal: Confirm that NR-ARFCN of MO is the frequency of the measured resource (up to RAN4/RAN1 to decide what is carrier rasters for measured resources)
Proposal: There is no need to signal offset to measured resource
Proposal: Introduce non RRM reporting measurements into new measurement object type
Proposal: Introduce quantity configuration (filters) to be configurable differently for each measurement object
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