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Introduction
In RAN2#AdHoc in Qingdao the following has been agreed concerning how the UE derives cell measurement results in scenarios where multiple beams are transmitted per cell:
[bookmark: _Hlk497568511]Agreement
1	Cell quality should be derived by averaging the best beam with the up to N-1 best beams above absolute configured threshold.

Then, in RAN2#99 in Berlin, the following has been agreed for the different RS types that are beamformed and that can be used to derive cell measurement results:
[bookmark: _Hlk497716945]Agreements
1:	Independent N and independent threshold should be configured per carrier frequency in the MeasObject for NR-SS based and CSI-RS based L3 mobility. (This agreement does not have any implication on the number of CSI-RS resources that can be configured per cell)

In the endorsed ASN.1 (R2-1711971) for the measurement related IEs, the following parameters have been defined within MeasObjectNR:
· Independent N for the different RS types:
· nroSS-BlocksToAverage
· nroCSI-RS-ResourcesToAverage
· Independent threhsolds:
· absThreshSS-BlocksConsolidation
· absThreshCSI-RS-Consolidation

As in LTE, a measurement object addition/ modification procedure needs to be defined in NR. And, as in LTE we do not have these cell quality derivation (CQD) parameters, as in LTE this is simply hard coded in the L specifications, this contribution discusses how the LTE baseline procedure for measurement object addition/ modification should be changed to take these new NR parameters into account.

[bookmark: _Ref178064866]Discussion
In LTE, the network can add a new measurement object and modify a previously configured measurement object using the procedure described in TS 36.331 in 5.5.2.5 (measurement object addition/ modification).
According to the procedure, if the measurement object being added or modified is a previously configured measurement object, the UE simply re-configure some of the parameters and update the lists. After that, if this modified measObject is currently associated to an also configured reporting configuration (reportConfig), via a measurement identifier (measId),the UE removes all the configured measurements associated to the measObject that is being updated, stops the periodical reporting timer or timer T321 and resets all associated information i.e. timeToTrigger. That is briefly summarized below:

*********************************** Text extracted from TS 36.331 *****************************************************
[bookmark: _Toc478015340]5.5.2.5	Measurement object addition/ modification
The UE shall:
1>	for each measObjectId included in the received measObjectToAddModList:
2>	if an entry with the matching measObjectId exists in the measObjectList within the VarMeasConfig, for this entry:
// modification of parameters and update of the lists
. . . 
3>	for each measId associated with this measObjectId in the measIdList within the VarMeasConfig, if any:
4>	remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
4>	stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated information (e.g. timeToTrigger) for this measId;
*********************************** Text extracted from TS 36.331 *****************************************************

According to the endorsed ASN.1 for MeasObjectNR (R2-1711971), most of the fields are similar compared to E-UTRA measObjectEUTRA, except the ones used for cell quality derivation in multi-beam scenarios, i.e.: nroSS-BlocksToAverage, nroCSI-RS-ResourcesToAverage, absThreshSS-BlocksConsolidation and  absThreshCSI-RS-Consolidation. Also according to the endorsed ASN.1 for ReportConfigNR (R2-1711971), the network selects RS type to be used for measurement results in reportConfig (field rsType), so that each configured measurement (i.e. each measId) will have its own single associated RS type, i.e., SS/PBCH block or CSI-RS. Hence, the cell quality is derived based on parameters provided in the measObject and reportConfig, for a given measId.
[bookmark: _Hlk498650706]Cell quality is derived based on parameters provided in the measObject (independent N and absolute thresholds for SS/PBCH block and CSI-RS) and reportConfig (rsType) for a configured measId.
However, as the CQD parameters in each measObject are set independently for SS/PBCH block measurements and CSI-RS measurements, the settings of one RS type in the same measObject do not influence the manner the UE computes cell quality based on the other RS type.
The settings of nroSS-BlocksToAverage and absThreshSS-BlocksConsolidation do not affect cell measurements based on CSI-RS i.e. the measId whose associated reportConfig has rsType set to ssb. 
The settings of nroCSI-RS-ResourcesToAverage and absThreshCSI-RS-Consolidation do not affect cell measurements based on SS/PBCH block i.e. measId whose associated reportConfig has rsType set to csi-rs. 


In our view, the network should be able to update these CQD parameters in a previously configured measurement object, which could be due to different reasons. For example, if one of these consolidation thresholds are set too high, as they also affect the number of L3 filtered beam results to be reported, too few beams may be reported, while the network is interested in more information. On the other hand, if that is too high, the network may get the beams it wants but it may also get late measurement report triggering as the UE may average more beams to compute the cell quality, used to trigger a measurement event. 
The network should be able to modify a previously configured measurement object to update cell quality derivation parameters i.e. nroSS-BlocksToAverage, absThreshSS-BlocksConsolidation, nroCSI-RS-ResourcesToAverage and absThreshCSI-RS-Consolidation.

Measurement object addition/modification in NR 
Assuming the network can update CQD parameters in a previously configured measurement object, one open issue is what would be the UE actions when these CQD parameters are updated. More specifically, under which conditions the updates shall trigger the UE to i) delete associated measurements, ii) stop the associated periodical timer(s), and iii) reset the associated variables (e.g. timerToTrigger). 
In RAN2#99 Berlin, the following has been agreed:
[bookmark: _Hlk497568553]Agreements
1:	Independent N and independent threshold should be configured per carrier frequency in the MeasObject for NR-SS based and CSI-RS based L3 mobility. (This agreement does not have any implication on the number of CSI-RS resources that can be configured per cell)

Hence, an update of cell quality derivation parameters only associated to CSI-RS e.g. N and thresholds will not affect the previously configured measurements associated to the same measObject based on SS/PBCH. And, vice-versa, an update of cell quality derivation parameters only associated to SS/PBCH block e.g. N’ and thresholds’ will not affect the previously configured measurements associated to the same measObject based on CSI-RS. Hence, we propose the following:

If nroSS-BlocksToAverage and absThreshSS-BlocksConsolidation are modified in a previously configured measObject, the UE shall delete measurement results, stop the periodical timer(s) and reset variables (e.g. timeToTrigger) whose associated reportConfig is set to ssb.
If nroCSI-RS-ResourcesToAverage and absThreshCSI-RS-Consolidation are modified in a previously configured measObject, the UE shall delete measurements, stop the periodical timer(s) and reset variables (e.g. timeToTrigger) whose associated reportConfig is set to csi-rs.

Conclusion
In section 2 we made the following observations:
1. Cell quality is derived based on parameters provided in the measObject (independent N and absolute thresholds for SS/PBCH block and CSI-RS) and reportConfig (rsType) for a configured measId.
The settings of nroSS-BlocksToAverage and absThreshSS-BlocksConsolidation do not affect cell measurements based on CSI-RS i.e. the measId whose associated reportConfig has rsType set to ssb. 
The settings of nroCSI-RS-ResourcesToAverage and absThreshCSI-RS-Consolidation do not affect cell measurements based on SS/PBCH block i.e. measId whose associated reportConfig has rsType set to csi-rs. 




Based on the discussion in section 2 we propose the following:

1. The network should be able to modify a previously configured measurement object to update cell quality derivation parameters i.e. nroSS-BlocksToAverage, absThreshSS-BlocksConsolidation, nroCSI-RS-ResourcesToAverage and absThreshCSI-RS-Consolidation.
If nroSS-BlocksToAverage and absThreshSS-BlocksConsolidation are modified in a previously configured measObject, the UE shall delete measurement results, stop the periodical timer(s) and reset variables (e.g. timeToTrigger) whose associated reportConfig is set to ssb.
If nroCSI-RS-ResourcesToAverage and absThreshCSI-RS-Consolidation are modified in a previously configured measObject, the UE shall delete measurements, stop the periodical timer(s) and reset variables (e.g. timeToTrigger) whose associated reportConfig is set to csi-rs.
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