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1. Introduction
In this contribution, we discussed the remaining issues of early measurement, and shared our views.
2. Discussion
Issue 1: Need code for SSB-MeasConfig IEs
In email discussion Post109e#37, companies discussed the need code for some IEs contained in MeasIdleCarrierNR. Regarding the need code in TS 38.3331, there is no consensus on whether to use Need R or Need S for these IEs during the email discussion.
        nrofSS-BlocksToAverage-r16      INTEGER (2..maxNrofSS-BlocksToAverage)      OPTIONAL,   -- Need FFS
        absThreshSS-BlocksConsolidation-r16 ThresholdNR                                 OPTIONAL,   -- Need FFS
        smtc-r16                            SSB-MTC                                      OPTIONAL,   -- Need FFS
        ssb-ToMeasure-r16                 SSB-ToMeasure                               OPTIONAL,   -- Need FFS
The dispute is mainly because MeasIdleCarrierNR is contained in both SIBx and RRC release message. The IEs contained in dedicated RRC message are typically specified with Need R or Need M depending on whether delta configuration is supported or not. However, these IEs are specified with Need S when contained in SIB.
Someone may argue that if these IEs contained in MeasIdleCarrierNR are specified with Need R, it is not clear whether these IEs support delta configuration or not. And it may bring wrong impression that UE’s default action in case of absence in dedicated signaling while there is a value in SIBx or SIB4.
According to RAN2 agreements and current running CR, when idle measurement is configured via RRC release message, UE will first clear stored configuration before store the new one. When it is configured via SIB, UE’s behavior is “store or replace”. Thus the procedure is already quite clear that no delta configuration is supported for entire idle measurement configuration. Further, we see no reason for misunderstanding if the UE behavior upon absence of these IEs are specified in field description in the same way as they are specified in SIB4.
On the other side, in the case SSB measurement is configured via SIB and all other parameters are provided by dedicated signaling, the UE will acquire SSB measurement configuration from either SIB4 or SIBx. Since these IEs are specified as Need S in SIB4, it looks incompatible to use Need R in SIBx.
Furthermore, network can also reduce the signaling overhead, by not setting those Need S field (e.g. use default value). .
Proposal 1: To specify IE nrofSS-BlocksToAverage-r16, absThreshSS-BlocksConsolidation-r16, smtc-r16, ssb-ToMeasure-r16 with Need S in MeasIdleCarrierNR in TS 38.331.
On the other hand, currently, we have the following note in stage3 CR. 
==============================Note from TS 38.331 CR==================================
NOTE 2:	The UE is not required to perform idle/inactive measurements on a given carrier if the SSB configuration of that carrier provided via dedicated signaling is different from the SSB configuration broadcasted in the serving cell, if any. 
===================================================================================
So regarding Need S fields, we need to clarify how UE determines this “difference” when it receives different values from SIB and dedicated signalling. For instance, the network configures SMTC with 5ms periodicity for Freq1 via RRCRelease. If the UE moves to another cell whose SIB4/SIBx broadcast Freq1, but smtc field is absent. Then whether the UE should determine the ssb-MeasConfig is mismatch, and stops idle/inactive measurement on that frequency? (Notice that this is anyway worth clarification because Need S is already used in SIB4. )
According to the field description of smtc in SIB: ”if this field is absent, the UE assumes that SSB periodicity is 5ms in this frequency.” From UE’s perspective, it looks the same as explicitly receiving the 5ms. 
We summarised the Need S fields and default value/behaviours in below table.
	Field name
	Default value/behaviour 
(when the field is absent)
	Equivalent configuration

	smtc
	The UE assumes the SSB periodicity is 5ms in this frequency.
	5ms

	ssb-ToMeasure
	The UE measures on all SSB blocks. 
	All bits set to 1

	absThreshSS-BlocksConsolidation
	The UE uses the quality of best beam to derive cell quality.
	Extremely High threshold

	nrofSS-BlocksToAverage
	The UE uses the quality of best beam to derive cell quality.
	1


As indicated in the table, all default values have equivalent configuration. For determining the mismatch of ssb-MeasConfig from dedicated signalling and SIB4/SIBx, there are following options:
· Option 1: UE can stop idle/inactive measurement as long as the value received from dedicated signalling and SIB4/SIBx are different, irrespective of the equivalent(default) configuration;
· Option 2: UE can stop idle/inactive measurement only if the value/equivalent (default) value from dedicated signalling and SIB4/SIBx are different. 
· Option 3: leave it to UE implementation.
From our perspective, we have slightly preference on Option 1, but we suggest to online discuss the options in the coming meeting, 
Proposal 2: For smtc, ssb-ToMeasure, nrofSS-BlocksToAverage, absThreshSS-BlocksConsolidation Needs S fields, to discuss under which condition the UE can stop early measurement when it receives different value from dedicated signalling and SIB (i.e. one is explicitly signaled , the other is absent):
· Option 1: UE can stop idle/inactive measurement as long as the value received from dedicated signalling and SIB4/SIBx are different, irrespective of the equivalent(default) configuration;
· Option 2: UE can stop idle/inactive measurement only if the value/equivalent (default) value from dedicated signalling and SIB4/SIBx are different. 
· Option 3: leave it to UE implementation.
Issue 2: frequency priority
In RAN2#109e meeting, it was agreed that UE can report up to 8 E-UTRA carriers.
· For early measurement configuration and reporting, ASN.1 signalling to allow the configuration of
· up to 8 E-UTRA and 8 NR carries to be measured 
· up to 8 E-UTRA and 8 NR carriers to be reported  
· up to 32 beams to be included in the NR results
It is still unclear the RAN4 UE capability requirements allow measurement on up to 8 E-UTRA carriers and 8 NR carriers. If the number of carrier to measure configured to a UE is more than this UE’s capability, it should be decided which frequency will be measured.
Further, there is another scenario where UE needs to determine which frequency will be reported. When a R16 UE reselects to a R15 eNB, the maximum number of carriers it can report is limited to R15 version of maxIdleMeasCarriers which value is 3. However, this UE may be configured with up to 8 E-UTRA carriers via SIB.
It is unclear how UE determine which frequency will be reported in this scenario, if the number of carrier frequency for idle mode measurement is larger than the maximum number of carrier for report, i.e. maxIdleMeasCarriers-r15.
maxIdleMeasCarriers-r15		INTEGER ::= 3	-- Maximum number of neighbouring inter-
												-- frequency carriers measured in IDLE mode
Per our understanding, there are two options:
Option 1: UE selects the carrier frequency for report based on measured cell quality. UE ranks the frequency according to the strongest cell quality of each frequency.
Option 2: UE ranks the carrier frequency based on frequency priority. The network configures report priority for each frequency according to its RRM policy. If measCellList is configured for a frequency, UE regards the frequency which is configured with measCellList as high priority.
One potential way forward is to combine these options. For example, if report priority is defined for each frequency, UE ranks the frequency according to report priority. For frequencies of same report priority, frequencies are ranked based on its strongest cell quality.
From network perspective, based on the deployment, UE’s service type and local policy, we see the benefit to control the priority of measured frequencies, by either implicit way (i.e. order of frequencies in measIdleCarrierListEUTRA) or explicit way (i.e. NW configures priority for each carrier). Considering the implicit way can not be used to indicate the equal priority for different frequency, we propose to introduce a priority indicator for each frequency.
Proposal 3: For early measurement, network can indicate the priority of each measured frequency, the priority indicator is used to select the measured target frequency and rank the measurement results.
3. Conclusion
RAN2 is kindly asked to consider the proposals as follow:
Proposal 1: To specify IE nrofSS-BlocksToAverage-r16, absThreshSS-BlocksConsolidation-r16, smtc-r16, ssb-ToMeasure-r16 with Need S in MeasIdleCarrierNR in TS38.331.
Proposal 2: For smtc, ssb-ToMeasure, nrofSS-BlocksToAverage, absThreshSS-BlocksConsolidation Needs S fields, to discuss under which condition the UE can stop early measurement when it receives different value from dedicated signalling and SIB (i.e. one is explicitly signaled , the other is absent):
· Option 1: UE can stop idle/inactive measurement as long as the value received from dedicated signalling and SIB4/SIBx are different, irrespective of the equivalent(default) configuration;
· Option 2: UE can stop idle/inactive measurement only if the value/equivalent (default) value from dedicated signalling and SIB4/SIBx are different. 
· Option 3: leave it to UE implementation.
Proposal 3: For early measurement, network can indicate the priority of each measured frequency, the priority indicator is used to select the measured target frequency and rank the measurement results.
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