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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.
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.


Additionally in RAN2#99bis:
Agreements for BWP operation in CONNECTED mode:
1:	BWP impacts on the CONNECTED mode will be progressed by Dec 17.  Impacts to IDLE mode/INACTIVE mode UEs will be discussed with SA after Dec 17.
2a:	RRC signalling supports to configure 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell (PCell, PSCell). 
2b	RRC signalling supports to configure 0, 1 or more BWPs (both for DL BWP and UL BWP) for a serving cell SCell (at least 1 DL BWP) (impact of SUL still to be discussed)
3	For a UE, the PCell, PSCell and each SCell has a single associated SSB in frequency (RAN1 terminology is the is the 'cell defining SSB')
4	Cell defining SS block can be changed by synchronous reconfiguration for PCell/PSCell and SCell release/add for the SCell.
5	Each SS block frequency which needs to be measured by the UE should be configured as individual measurement object (i.e. one measurement object corresponds to a single SS block frequency).
6	The cell defining SS block is considered as the time reference of the serving cell, and for RRM serving cell measurements based on SSB (irrespective of which BWP is activated).
And
=>	RRC timers and counters related to RLM are not reset when the active BWP is changed.

Agreements
1:	Measurement configuration can be provided in RRCConnectionReconfiguration and in RRCConnectionResume (or, as highlighted by 3 companies, an equivalent message from network to the UE used to resume the RRC connection from RRC_INACTIVE to RRC_CONNECTED).
2:	In Rel-15, the only inter-RAT measurements that can be configured are E-UTRA measurements.
3:	As in LTE, Measurement configuration is used for CGI reporting. The ASN.1 structure is FFS (after December).
4:	Network can configure the RS type for s-Measure.
FFS AllowInterruptions.
FFS speed-based TTT scaling (to be discussed after December)
FFS alternativeTimeToTrigger (to be discussed after December)
5	The UE shall perform RSRP, RSRQ measurements for each serving cell. FFS whether SINR is always measured on serving cells or is configured by the network.
6	One RS type for serving cell measurement reporting and neighbour cell measurement reporting is configured in one reporting config.
7	Configuration of ue-RxTxTimeDiffPeriodical is not supported in Rel-15.
FFS Support T312 timer. (to be discussed after December)
FFS Support SSTD measurement configuration via NR. (to be discussed after December)
8:	Measurement reporting shall only be initiated after successful security activation
9	Network can configure the UE to report the best neighbour cells in the serving frequencies.
FFS: Network can configure the UE with different filter coefficients per measurement quantity (e.g. RSRP, RSRQ, SINR or equivalent quantities as defined by RAN1/RAN4), RS Type and beam/cell measurements.


Agreements
1: 	A single periodical measurement configuration can be configured to report SS based measured results or CSI-RS based measured results (not both).
2	the UE is required to report all applicable cell up to maxCellReport for periodical measurement, where the applicable cells are defined as any neighbour cells detected on the associated frequency except for the cell in black cell list


Agreements:
1	The beam level information (beam IDs and/or available measurements results) of PCell/PSCell and SCell is included in the measurement report if the network has configured the UE to do so.

Agreements
1	An MO is provided to the UE for all carriers on which measurements are to be performed (as in LTE)
2	The following text is clarification of agreement 6 from discussion of R2-1711963
-	The information provided in reportConfig(s) is used to derive serving cell measurements;
-	UE derives what to measure for serving cells using the RS type(s) as identified in the different reportConfig(s);
-	UE performs serving cell measurements, even if a serving frequency MO is not linked to any reportConfig/measID;
-	As in LTE, UE performs serving cell measurements for all serving frequencies for all measurement quantities (RSRP and RSRQ. FFS SINR);
-	If a measurement report is triggered, associated to any measurement ID, the UE includes all available measurement results for PCell and configured SCells.

Agreements
1 cellIndividualOffset in MO is enough, no need for the cell offset in report configuration.

FFS How MO can be used in the case of a location of the SSB is distant in frequency from the CSI-RS resources to be measures. (e.g. is it possible to configure an MO with no SSB and to reference another MO for the SSB that provides timing reference, or SSB configuration is provided in every MO, etc)
And
=>	We will revisit decision on MO containing a centre frequency plus offset to locate the SSB frequency when RAN4 has concluded discussion of the measurement raster.

In this paper we discuss FFS and agreements as well as trying to see how these agreements would be seen from specification implementation point of view. 
2	Serving Cell Measurements
So practically based on above agreemeents serving cell measurements on SS-Block are always done based on cell defining SSB (CD-SSB) regardless of which BWP is active. So it is possible that in order for UE to measure serving cell measurements in CONNECTED mode UE needs to be provide measurement gaps as the active BWP may not collocate in frequency with the CD-SSB.
Observation: In order to perform serving cell measurements UE may need to be provided measurement gaps depending on active BWP
As the active BWP may change with DCI command there is no way to align this with new RRC signalling to activate measurement gaps i.e. whenever DCI command is used to change active BWP also measurement gaps configuration of UE may need to change.
Observation: Whenever active BWP changes measurement gap configuration may need to be modified
Easiest solution would be to assume that measurement gaps needed by UE do not change irrespective of active BWP. This could be achieved so that UE is always configured with measurement gaps if any of configured BWP becoming active BWP would result in measurement gap requirement.
Of course this would be suboptimal in case active BWP reception would allow to measure serving cell measurements without measurement gaps.
Additionally for measurements which require measurement gaps naturally measurement performance would be degraded as UE would only be able to receive serving cell measurement RS more seldomly i.e. as often as there is measurement gaps. Additionally, it is likely that same gaps are shared by other inter-frequency measurements which would additionally degrade serving cell measurement performance. 
Observation: If NW configures UE with measurement gaps always if any of configured BWP becoming active BWP would result in UE needing measurement gap, would prevent NW to change RRC configuration whenever active BWP changes.
Alternatively, one could prevent DCI command changing active BWP if it would result in any changes in measurement gap configuration. This would of course limit DCI command applicability for some scenarios.
Observation: Another option to prevent changes to measurement gaps is to disallow network to change active BWP with DCI command if it would result requirements to change measurement gap configuration.
Similarly, one could disallow NW to configure such a BWP whose activation would result in need to change measurement gap configuration.
Observation: Another option to prevent changes to measurement gaps is to disallow network to configure BWPs whose activation would result requirements to change measurement gap configuration.
Another alternative would be to change RAN2 decision on doing serving cell measurements always on CD-SSB. Instead one would require NW to configure measurement object that is collocated with any configured BWP and then doing serving cell measurements on measurement object that collocates with BWP.
Observation: If NW configures always measurement object collocating with BWP and serving cell measurements would be done on that there would not be needed to have measurement gaps for serving cell measurements.
So at least we have following options to handle serving cell measurements without impacting the need to have measurement gaps after getting DCI command to activate different BWP:
	#
	Solution
	Pros 
	Cons

	1
	Always configure measurement gap for serving cell measurement if any configured BWP would require gaps to do the serving cell measurements
	· Simple from RAN2 point of view
	· Measurement performance degradation of serving cell measurements
· Missed scheduling opportunities

	2
	NW would not be allowed to change BWP with DCI command if it would result in changes to measurement gap configuration
	· Simple from RAN2 point of view 
· Measurement performance is good for serving cell measurements
· 
	· Limiting use cases for BWP (basically wider/narrower BWP use case would be allowed but not ones that are non collocated)

	3
	NW is not allowed to configure BWPs whose activation would require changes to measurement gap configuration
	· Simple from RAN2 point of view
· Measurement performance is good for serving cell measurements
	· Limiting use cases for BWP (basically wider/narrower BWP use case would be allowed but not ones that are non collocated)

	4
	BWP is configured with collocated MO and serving cell measurements are done on that MO
	· Serving cell measurements always done without measurement gaps
· Measurement performance is good for serving cell measurements 
	· changes RAN2 decision on doing serving cell measurements always on CD-SSB



So solution 2&3 would limit BWP usage to basically cases when BWP bandwidth is reduced i.e. UE power consumption use case. Solution 1 on the other hand would make serving cell measurement performance suboptimal as well as require unnecessary gaps in many scenarios. In our view for efficient BWP operation in NR solution 4 is clearly the best but also causes change to RAN2 decision and most and will cause impacts to ASN.1 as well. But if we want BWP to be usable in real life scenarios it should be enabled for NW to configure BWP with collocated MO (already possible) and enable serving cell measurements to be done on that MO. 
Proposal 1: Enable serving cell measurements to be done on reference symbols collocated with active BWP
In following we consider what kind of impacts this would require. So with current RAN2 agreements UE does all the serving cell measurement on CD-SSB and there is requirement for NW to configure MO for this SSB. Currently it is possible also for NW to configure different MO that is collocated with active BWP. So basically only thing needed is to signal on which of the measurement objects UE would perform serving cell measurements. 
Observation: To enable proposal 1 one needs to indicate to UE on which MO serving cell measurements are to be done
so basically for example this could be done in following way:
BandwidthPart ::= 					SEQUENCE {
	servingCellMeasObject				measObjectId, 

	-- FFS: Conditions! What to do when certain fields or the entire bandwidth part is omitted? Assume parameters of the carrier instead?
	-- FFS: How can a BandiwdthPart be changed? Only via synchronousReconfiguration or also without?
	-- FFS: How to configure the defaultBWP?

	downlink 							DirectionalBandwidthPart										OPTIONAL, 
	uplink 								DirectionalBandwidthPart										OPTIONAL
}
This way even if the DCI command changes the BWP also always if desired by network it would be possible to enable doing serving cell measurements without measurement gaps.
Proposal 2: Enable NW to configure which measurement object is used for serving cell measurement in BWP configuration
3	Conclusion
In this paper we discussed serving cell measurements to be done always on CD-SSB and concluded that this limits use cases and effectiviness of BWP significantly, thus we propose: 
Proposal 1: Enable serving cell measurements to be done on reference symbols collocated with active BWP
Proposal 2: Enable NW to configure which measurement object is used for serving cell measurement in BWP configuration
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