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1. Introduction
After RAN2#108 meeting, the following email discussion was agreed to further discuss any remaining issues related to early measurements:  
· [bookmark: _Hlk30512696] [108#54][DCCA] Early measurements (Ericsson) 
	Scope: Identify and progress if possible any remaining issues 
	Intended outcome: Report with agreeable TPs for next meeting 
	Deadline: 2020-02-06 
This email discussion will cover the different aspects of handling of early measurement configuration, performance, and reporting. The discussion covers both LTE and NR, and clarifications are given in the cases where the issue concerns only LTE or NR. The terms early measurements and idle/inactive measurements are used interchangeably.
The agreements regarding early measurements since RAN2#105 are given in the Annex for reference.
2. Discussion
2.1. Early measurement configuration
There are several ways of configuring the UE with early measurements: via dedicated signaling (RRCRelease/RRCConnectionRelease), via broadcast signaling, or a combination of the two. No matter which mechanism is employed, the measIdleDuration that specifies for how long the UE should perform the idle/inactive measurements while in RRC_IDLE/RRC_INACTIVE can be sent only via dedicated signaling. However, it must be noted that the UE can continue performing the measurements even after the expiry of the duration timer. 
One issue that has not been explicitly agreed is the UE behavior if it is released without early measurement configuration via dedicated signaling but the source serving cell (or any other cell that the UE may reselect to while in RRC_IDLE/RRC_INACTIVE) is broadcasting early measurement configuration (SIBx in NR and SIB5 in LTE). The rapporteur’s understanding is that the UE starts performing early measurements only if it has received the measIdleDuration via dedicated signaling.   
Question 1: Do companies agree that the UE starts performing idle/inactive measurements only if it is configured with measIdleDuration? If not, please explain the need to have it otherwise.
	Company 
	Agree/Disagree
	Comments

	Nokia
	Agree
	UE performs measurements while T331 is running, and T331 is initialized with measIdleDuration when receiving RRC(Connection)Release, which we think corresponds to rapporteurs understanding.
Note that even when T331 is not running, UE is not required to do IDLE measurements, but it may do so if it has the appropriate information (via LTE SIB5 or NR SIB4). In this case how to do the measurements is up to UE implementation and 3GPP doesn’t specify this.

	OPPO
	Disagree 
	if the UE is in a bad condition, e.g. low power or overheating or low buffer in UE, the UE can decide not to start the early measurement. In above condition, the UE may not have the requirement to configure the CA or MR-DC.

	MediaTek
	Agree
	We understand that this is same principle as in LTE euCA.

	Vodafone
	Agree
	This is in line with the current Spec.

	ZTE
	Agree
	

	Qualcomm
	Agree
	We share Nokia’s understanding:
1. The UE starts early measurement only when it was configured with T331 in RRC release message.
2. When T331 expires, it is up to UE implementation whether to continue the early measurements (e.g. based on configuration from SIB)  

	NEC
	Agree
	

	CATT
	Agree
	Agree with rapporteurs understanding

	Ericsson
	Agree
	Regarding OPPO’s comment, the question is about when to start, not when to stop the measurements.

	Huawei
	Agree
	The point raised by OPPO is about further optimisations which were not discussed, it is not relevant here

	LG
	Agree
	We have same understanding.

	Samsung
	Agree
	Same view as Nokia i.e. UE is not required to do early measurements when T331 is not running (but UEs might do more, but no need to specify). Agree with Huawei that we need not discuss enhancements like allowing UE to abort as suggested by OPPO



Summary: There is a consensus that the UE will start performing early measurements only when it is configured with measIdleDuration in RRC Release, and it is up to UE implementation whether to continue the early measurement after expiry of T331 based on configuration from SIB. 
Proposal 1 [bookmark: _Toc32527918]The UE starts to perform early measurements only when it is configured with measIdleDuration in RRC(Connection)Release (i.e. early measurement cannot be started only based on SIB signalling). 
There are several ways of configuring early measurements, with a mixture of dedicated and broadcast signaling:
a) The dedicated signaling contains everything related to early measurements

b) The dedicated signaling contains measIdleDuration and the list of carriers
· For E-UTRA carriers, everything is contained in the dedicated signaling
· For the NR carriers, the list of carriers is received via dedicated signaling, but the SSB configuration is from SIBs   

c) The dedicated signaling contains only measIdleDuration and everything else (for both E-UTRA and NR) is received via broadcast signaling

Question 2a: Do companies agree that the above covers all the possibilities of configuring early measurements?
	Company 
	Agree/Disagree
	Comments

	Nokia
	Agree
	

	OPPO
	Agree 
	

	MediaTek
	Agree
	This is our understanding based on current agreements.

	Vodafone 
	Agree
	

	ZTE
	Agree
	We think these are already agreed. 
More specifically, for NR carriers, a) and b) may happen simultaneously. The dedicated signalling provides a list of NR carriers: some carriers (non-camping) with SSB configuration from dedicated signalling; some carriers (camping) with SSB configuration from SIBs.

	Qualcomm
	Agree
	Same understanding as rapporteur

	NEC
	Agree
	same understanding

	CATT
	Agree
	

	Ericsson
	Agree
	

	Huawei
	Agree
	

	LG
	Agree
	

	Samsung
	Agree
	We think that network can decide per carrier how to transfer SSB config (i.e. above seems to suggest same transfer is used for all carriers of one RAT)
Note also that this seems covered by the agreement we made in #107b related to R2-1914212, but not so clearly captured in minutes. See proposal
Proposal	The UE only needs to support the following signalling combination options:
A. If network uses broadcast signaling for the list of early measurements, it will provide all parameters by broadcast signaling with the only exception that dedicated signalling is used for the timer
B. If network uses dedicated signaling for the list of early measurements, the following signalling options are allowed for each of the frequencies:
1) SSB measurement configuration (incl SMTC) and all other parameters are provided by dedicated signaling
2) SSB measurement configuration (incl SMTC) is broadcast and all other parameters are provided by dedicated signaling
Note that all other parameters covers cell list and parameters controlling reporting (i.e. these can be signaled both ways SI and dedicated)



One thing that is not clear from the agreements and pointed out in the email discussion of the running CRs was if it was possible to separately configure the E-UTRA carriers and NR carriers in dedicated or SIB (e.g. E-UTRA carriers list configured in SIB while NR carriers configured in Release, or vice versa). The rapporteur’s understanding is such flexibility, though useful in some scenarios (e.g. source eNB doesn’t support EN-DC and configures the UE with only E-UTRA measurements via dedicated signaling, UE reselects to a cell that supports EN-DC and is broadcasting NR carriers, may lead to specification complexity.     
Question 2b: Do companies agree that the E-UTRA and NR carrier lists are configured together in either in dedicated or broadcast signaling (i.e. not possible to configure one in dedicated and the other in SIB)?
	Company 
	Agree/Disagree
	Comments

	Nokia
	Agree
	List of carriers are configured in one place only. Of course SSB configuration for NR may come from SIBs.

	OPPO
	Agree 
	It is simple.

	MediaTek
	No strong view
	We consider that measuring LTE targets or NR targets as different feature (separate capabilities) thus it is fine to have this configuration flexibility. If majorities prefer to reduce specification complexity, it is also fine to us.

	Vodafone 
	Agree 
	

	ZTE
	Agree
	

	Qualcomm
	No strong view
	The impact to UE seems to be minor. We are fine if majority (especially infra-vendor) prefer it.

	NEC
	Agree
	this is more straightforward 

	CATT
	No strong view
	

	Ericsson
	No Stong view
	Same view as MediaTek/Qualcomm

	Huawei
	No strong view but we have doubts on the "simplification"
	We have the impression that this could make the specification more complex, would be better to check with actual CRs.

	LG
	Agree
	We think configuring NR/LTE carriers in one place is enough.

	Samsung
	Agree
	Having a per RAT approach will introduce additional complexity, for which we see no real need



Summary: All companies are aligned with the different ways of configuring early measurements. Some companies are open to have the possibility to have the E-UTRA/NR configuration separately (i.e. the E-UTRA list in SIB while the NR list in dedicated, or vice versa), but there was a concern regarding if it causes specification complexity.  
Proposal 2 [bookmark: _Toc32527919]RAN2 to confirm that the different ways of configuring early measurements are:
a. [bookmark: _Toc32527920]All configuration received in dedicated signalling (i.e. RRC(Connection)Release; or
b. [bookmark: _Toc32527921]All configuration received in broadcast (except for the measIdleDuration); or
c. [bookmark: _Toc32527922]The dedicated signalling contains measIdleDuration and the list of the EUTRA/NR carriers:
i. [bookmark: _Toc32527923]For E-UTRA carriers, the measurement configuration is also contained via the dedicated signalling
ii. [bookmark: _Toc32527924]For each of the NR carriers, the SSB configuration can be configured either via dedicated signalling or via SIB.   
Proposal 3 [bookmark: _Toc32527925]RAN2 to confirm that the NR/EUTRA carrier list can not be split into SIB and dedicated signalling (i.e. either both in SIB or both in dedicated)
The measIdleDuration in LTE release 15 can take the following values (36.331):
measIdleDuration-r15		ENUMERATED {sec10, sec30, sec60, sec120,
												sec180, sec240, sec300, spare}

The rapporteur’s understanding is that the same value ranges can be adopted for NR (38.331). However, it may be beneficial to extend the parameter with one bit in order to be more future proof.
Question 3: Do companies think that the range of values for measIdleDuration currently defined in 36.331 can be used as is in 38.331? 
	Company 
	Agree/Disagree
	Comments

	Nokia
	Agree
	The values for LTE were chosen based on simulation results that showed the benefits (for LTE CA) start to diminish after 5s in IDLE mode.

	OPPO
	Agree 
	

	MediaTek
	Agree
	We do not see strong need to extend the parameter with one more bit. We can add a new IE in the future if extension is really necessary.

	Vodafone 
	Agree 
	we are fine with extending the measurement period, however in what condition would you require more than 300 seconds of measurement time? 

	ZTE
	Agree
	

	Qualcomm 
	Agree
	

	NEC
	Agree
	

	CATT
	Agree
	

	Ericsson
	No strong view
	Extending it by one bit could make it more future proof. If the majority of companies think this is unnecessary, we can keep it as in LTE.

	Huawei
	No strong view
	

	LG
	No strong view
	We don’t have strong view to extend the time length, but what is the use case for the shortest time such as 10sec or 30sec? If 10sec is useless, we could consider replacing it by longer one (e.g. 480sec).
By the way, regarding the future proof, we could consider time scaling factor in the future if time extension is needed.

	Samsung
	Agree
	



Summary: There is a consensus that the measIdleDuration defined for LTE euCA can be reused as is for NR. Some companies indicated that it could be beneficial to not use the shorter values (e.g. 10sec) and instead extend the maximum value (e.g. to 480s). 
Proposal 4 [bookmark: _Toc32527926]The measIdleDuration range in LTE euCA to be adopted in NR (i.e. ENUMERATED {sec10, sec30, sec60, sec120, sec180, sec240, sec300, spare}) 

In LTE, the RSRQ thresholds for storing and reporting early measurements can take a value range specified by the RSRQ-Range-r13 IE that can take the values between -30 and 46, instead of the RSRQ-Range that is used for connected mode measurements that can take the values between 0 and 34. One reason for this might have been that the cell quality requirements for adding SCells could be lower than for PCell. In the running CR, this has been adopted also for NR.  
Question 4: In NR rel-16, what range of values should be used (i.e. 0..34 or -30..64) for the RSRQ thresholds/values in the idle/inactive measurement configuration and idle/inactive measurement results for EUTRA carriers?
	Company 
	Comments

	Nokia
	Why wouldn’t we use -r13 version of the RSRQ-Range-r13?

	OPPO
	No strong opinion, maybe up to RAN4.

	MediaTek
	Slightly prefer to use the same range (0..34) as in NR CONNECTED mode. 
If the reason to have lower RSRQ threshold is “cell quality requirements for adding SCells could be lower than for PCell”, the UE should also be able to report this low value in CONNECTED mode.

	Vodafone 
	Prefer to use the same range as the Release 13 

	ZTE
	No strong view, and we are ok to use the wider range (i.e. -30..46).

	Qualcomm
	No strong view. Prefer to reuse same range as LTE euCA (i.e. release 13).

	NEC
	No strong view. Rel-13 range (-30..64) seems better 

	CATT
	Prefer to use RSRQ-Range-r13	

	Ericsson
	Same range as in euCA

	Huawei
	Same range as in euCA

	LG
	No strong view, but prefer to reuse the Rel-13 value.

	Samsung
	We think that results available from cell re-selection evaluation should be valid for early measurements reporting. Although we are probably merely discussing the range used in signaling, we should be careful not to impose any additional performance requirements on the UE



Summary: When it comes to the range of values for the E-UTRA RSRQ threshold in early measurement reporting, there was no strong argument whether to use the (0..34) RSRQ range used in connected mode measurements or the (-30..64) used for LTE euCA. However, a lot of companies showed preferences to re-use the (-30..64) range used for LTE euCA. 
Proposal 5 [bookmark: _Toc32527927]As in LTE euCA, the RSRQ-Range-r13 IE (i.e. -30..64) will be used for specifying the thresholds for early measurement reporting of E-UTRA carriers in NR. 

In LTE rel-15, the following multiplicity and type constraints are defined to limit the size of the different IEs used for configuring the early measurement configuration/results:
	
	Value
	Definition
	Used in

	maxCellMeasIdle-r15	
	8
	Maximum number of neighboring inter-frequency cells per carrier measured in IDLE mode
	CellList-r15 ::=		SEQUENCE (SIZE (1.. maxCellMeasIdle-r15)) OF PhysCellIdRange

	maxFreqIdle-r15	
	8
	Maximum number of carrier frequencies for IDLE mode measurements configured by eNB
	EUTRA-CarrierList-r15 ::= SEQUENCE (SIZE (1..maxFreqIdle-r15)) OF MeasIdleCarrierEUTRA-r15

	maxIdleMeasCarriers-r15
	3
	Maximum number of neighboring inter-frequency carriers measured in IDLE mode
	MeasResultListIdle-r15	::= SEQUENCE (SIZE (1..maxIdleMeasCarriers-r15)) OF MeasResultIdle-r15



As can be seen from the table above, in LTE rel-15 the UE can be configured with 8 inter-frequency carriers to measure but it can report a maximum of 3. The reason for the number being 3 could have been due to the release 8 minimum requirement for the UE to measure 3 LTE inter-freq carriers. However, a capability was introduced in later releases and a release 14 UE supports at least 8. In LTE/NR rel-16, inter-RAT carriers could also be configured for early measurements. Thus, there is a need to clarify the maximum number of inter-frequency/inter-RAT carriers that can be configured/reported for early measurements. 
Question 5: In LTE/NR rel-16, what is the maximum number of inter-frequency/inter-RAT carriers that can be configured for early measurements?
	Company 
	Value
	Comments

	Nokia
	8
	We consider that same limits can be used in rel-16. Up to 8 combined LTE/NR carriers. 

	OPPO
	8
	Agree with Nokia.

	MediaTek
	8
	We however would like to emphasize that the maximum number of carrier that a UE shall measure depending on RAN4 requirement (not the maximum configurable number in ASN.1).

	Vodafone 
	8
	Agree with above statements (the only scenario where you would need to measure more than 8 carriers is if you have many small range cells, which is impractical) 

	ZTE
	8+8
	We think RAN4 will define the maximum monitored carriers for early measurement. For configuration aspect, we prefer up to 8 NR carriers and up to 8 LTE carriers. 

	Qualcomm
	8
	Agree with Nokia and MediaTek. 

	NEC
	8
	

	CATT
	8
	Same view as Nokia.

	Ericsson
	8
	

	Huawei
	8+8
	For simplicity of ASN.1, there should be two lists of up 8, one for LTE carriers and for NR carriers, rather than a list with a CHOICE. Then of course, RAN4 requirements will apply.

	LG
	8+8
	We think the number of carriers for NR and LTE should be separately configured, and providing maximum configurable frequency value is preferred. After providing maximum value in ASN.1, RAN4 requirement will be defined as ZTE mentioned.

	Samsung
	8
	We are also fine to limit overall number of carriers to 8



Summary: All companies agree to have it possible to have (from signaling point of view) up to 8 E-UTRA or 8 NR carriers configured for early measurements. It will be up to RAN4 to specify the requirements regarding how many total E-UTRA+NR frequencies that can be configured at once. 
Proposal 6 [bookmark: _Toc32527928]ASN.1 signaling to allow the configuration of up to 8 E-UTRA and 8 NR carries for early measurements. 

Question 6: In LTE/NR rel-16, what is the maximum number of inter-frequency/inter-RAT carriers that can be included in early measurement reports?
	Company 
	Value 
	Comments

	Nokia
	3 or 8
	Reporting also up to that amount is OK as some UE may be able to measure more than 3 but we can live with reporting of 3 only. It should be noted that Increasing from 3 would require more work in RAN4.

	OPPO
	8
	According to maxMultiBands=8:
“MultiBandInfoListEUTRA ::=              SEQUENCE (SIZE (1..maxMultiBands)) OF FreqBandIndicatorEUTRA”
It seems 8 is OK.

	MediaTek
	3
	Reporting top 3 frequencies is enough from our point of view. We assume that NW only has to configure the best cell as a PSCell or SCell for the UE.

	Vodafone
	3 
	3 Carriers as minimum 

	ZTE
	3+3?
	We think this requires more inputs from RAN4, it is unclear whether separate values or a combined value makes more sense. If separate value is preferred in RAN2, we suggest to have at least 3 for each RAT.

	Qualcomm
	3
	We don’t see reason why we need to extend the max reporting number of LTE euCA. Also we agree MediaTek that NW can control the cell list to measure for the UE.

	NEC
	3
	same view as Qualcomm 

	CATT
	
	Depending on RAN4.

	Ericsson
	8
	Would be beneficial to report whatever the UE has managed to measure

	Huawei
	8+8
	The signalling should not restrict the reporting, so let's put larger numbers and RAN4 requirements will anyway determine what the UE does.

	LG
	8+8
	Similar with Ericsson’s understanding. Reporting measurement results of only 3 frequencies even though the UE has measured more than that seems inefficient.
Additionally, similarly with question 5, as we use separate results for NR and LTE in running CR (e.g. measResultIdleEUTRA, measResultIdleNR), separate number of carriers seems simple.


	Samsung
	3 or 8
	Within our signaling it seems fine to support 8. Actual UE requirement can be set depending on RAN4  



Summary: There was no consensus regarding the maximum number of carriers that can be included in early measurement reports (though it can be implied that all companies agree that it is at least 3, per RAT). From the rapporteur’s point of view, there seems to be some confusion regarding UE capabilities and the maximum value. Having the ASN.1 signaling support up to 8 E-UTRA and 8 NR early measurement results does not mean that every UE has to support that. Also, if a UE is able to measure x number of carriers (intra or/and inter-RAT), and configured to report only y number of carriers (y<x), then there must be some rule on how to select only the y carriers out of the x carriers or it has to be left for UE implementation. In order to avoid this complexity, the rapporteur proposes to allow the same number of carriers for the reporting as in the measurement configuration and leave it up to the network to configure the UE properly so that it can measure and report within its capability and RAN4 requirements. 
Proposal 7 [bookmark: _Toc32527929]ASN.1 signaling to allow up to 8 E-UTRA and 8 NR carries in early measurement reports. 

When it comes to beam measurements of NR carriers in connected mode, the following constraint is defined in:
LTE:
maxRS-IndexReport-r15		INTEGER ::= 32	-- Maximum number of RS indices for RRM.
While for NR, we have these two:
maxNrofIndexesToReport                  INTEGER ::= 32
maxNrofIndexesToReport2                 INTEGER ::= 64
The maxNrofIndexesToReport is used for measurement configurations, while maxNrofIndexesToReport2 is used for measurement results. How the UE can report more beams than it is configured to measure is not clear and also the maxNrofIndexesToReport2 is not checked/used in the UE procedures where the connected mode measurement results are populated.
For early measurements, the rapporteur’s understanding is that the value of 32 is sufficient for limiting the maximum number of beam measurements that can be included for NR carriers, and there is no need to define different values for the early measurement configurations and measurement results.
Question 7: Do companies agree that the total number of beams that can be configured to be measured/reported for an early measurement can be set to 32? 
	Company 
	Agree/Disagree
	Comments

	Nokia
	Agree
	

	OPPO
	Agree 
	

	MediaTek
	Agree
	We think that 32 beams is (more than) sufficient.

	Vodafone 
	Agree
	

	ZTE
	Agree
	

	Qualcomm
	Agree
	Same understanding as rapporteur

	NEC
	Agree
	

	CATT
	Agree
	

	Ericsson
	Agree
	

	Huawei
	Agree
	

	LG
	Agree
	

	Samsung
	
	Like indicated by MediaTek, we think that 32 seems a high value given that at most 16 beams are used to derive cell quality..



Summary: There is a consensus that 32 beams are sufficient for early measurement reports. 
Proposal 8 [bookmark: _Toc32527930]Measurements of up to 32 beams can be included in the early measurement report of NR carriers.
[bookmark: _Hlk25038799]In the current running CR, the frequencyBandList and ssbSubcarrierSpacing are defined in measIdleConfig as part of the SSB configuration IE, as shown below:
MeasIdleCarrierNR-r16 ::=         SEQUENCE {
    carrierFreqNR-r16                   ARFCN-ValueNR,
    measCellListNR-r16                  CellListNR-r16                  OPTIONAL,	-- Need FFS
    reportQuantities-r16                ENUMERATED {rsrp, rsrq, both},
    qualityThreshold-r16                SEQUENCE {
        idleRSRP-Threshold-NR-r16           RSRP-Range                  OPTIONAL,	-- Need N
        idleRSRQ-Threshold-NR-r16           RSRQ-Range                  OPTIONAL	-- Need N
    }                                                                   OPTIONAL, 	-- Need N
    ssbMeasConfig-r16                   SEQUENCE {
        frequencyBandList                   MultiFrequencyBandListNR 	OPTIONAL,
        nrofSS-BlocksToAverage-r16          INTEGER (2..maxNrofSS-BlocksToAverage)      OPTIONAL,   -- Need FFS
        absThreshSS-BlocksConsolidation-r16 ThresholdNR                                 OPTIONAL,   -- Need FFS
        smtc-r16                            SSB-MTC                                     OPTIONAL,   -- Need FFS
        ssbSubcarrierSpacing-r16            SubcarrierSpacing,
        ssb-ToMeasure-r16                   SSB-ToMeasure                               OPTIONAL,   -- Need FFS
        deriveSSB-IndexFromCell-r16         BOOLEAN,
        ss-RSSI-Measurement-r16             SS-RSSI-Measurement                         OPTIONAL
    		}                                                                   OPTIONAL, 	-- Cond FFS
    beamMeasConfigIdle-r16              BeamMeasConfigIdle-NR-r16       OPTIONAL,	-- Need FFS
	…
}

However, these two are not parameters that can changed from cell to cell for a given carrier (e.g. like SMTC), and do not have to be updated from SIB during cell re-selection (if the early measurement for a carrier were received via broadcast originally). As such, the rapporteur proposes to have them at the top level in the measIdleConfig as shown below:
MeasIdleCarrierNR-r16 ::=         SEQUENCE {
    carrierFreqNR-r16                   ARFCN-ValueNR,
    measCellListNR-r16                  CellListNR-r16                  OPTIONAL,	-- Need FFS
    frequencyBandList                   MultiFrequencyBandListNR 	OPTIONAL,
    ssbSubcarrierSpacing-r16            SubcarrierSpacing,
    reportQuantities-r16                ENUMERATED {rsrp, rsrq, both},
    qualityThreshold-r16                SEQUENCE {
        idleRSRP-Threshold-NR-r16           RSRP-Range                  OPTIONAL,	-- Need N
        idleRSRQ-Threshold-NR-r16           RSRQ-Range                  OPTIONAL	-- Need N
    }                                                                   OPTIONAL, 	-- Need N
    ssbMeasConfig-r16                   SEQUENCE {
        
        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
        deriveSSB-IndexFromCell-r16         BOOLEAN,
        ss-RSSI-Measurement-r16             SS-RSSI-Measurement                         OPTIONAL
    		}                                                                   OPTIONAL, 	-- Cond FFS
    beamMeasConfigIdle-r16              BeamMeasConfigIdle-NR-r16       OPTIONAL,	-- Need FFS
	…
}

Question 8: Do companies agree that the frequencyBandList and ssbSubcarrierSpacing can be defined as shown above and not required to be updated from SIBs during cell re-selection? 
	Company 
	Agree/Disagree
	Comments

	Nokia
	Disagree
	Can be defined as above but can be updated from SIB. No need to have different rules for these parameters.

	OPPO
	Partial agree
	Only agree frequencyBandList.

	MediaTek
	Agree
	In LTE, ARFCN could identify a carrier. 
In NR, the ARFCN is not encoded with band information and also the SCS is flexible. Therefore, we think this proposal is reasonable.
In addition, while finding SSB configure from SI, a UE should find the SSB configuration from the same ARFCN and SCS (i.e. not just using the ARFCN). The same principle is used while the UE finding the SMTC from the MO.

	Vodafone
	
	No strong view it is unclear what advantages this change will bring 

	ZTE
	Agree
	Agree with MediaTek, we also think UE only updates the SSB configuration when ARFCN and subcarrierSpacing are the same from SIBs.

	Qualcomm 
	Agree
	Same understanding as MediaTek.

	NEC
	
	Not sure if “not updating from SIB” results in different settings compared to “updating from SIB”, given that “these two are not parameters that can changed from cell to cell for a given carrier” as pointed out by Rapporteur? (for fail safe?)

	CATT
	Agree
	Different from LTE, ARFCN+subcarrier spacing identify an SSB measurement object. Share the same view with MTK and ZTE, the UE only updates the SSB configuration when ARFCN+subcarrier received via broadcast is the same with that received via dedicated.


	Ericsson
	Agree
	Same view as MediaTek

	Huawei
	Disagree
	Same views like Nokia and NEC, this is just making the specification slightly more complicated for no gain.

	LG
	Agree
	From our understanding, ssbMeasConfig-r16 field can be absent in RRCRelease message, and in this case UE will acquire the corresponding information from new SIB. From this point of view, as MediaTek mentioned, those two parameters should escape from the field so that need to be present in RRCRelease message to indicate specific frequency.

	Samsung
	Not sure
	Some parameters like this may indeed be same in larger area, but if UE moves across boundary with current placement UE would detect e.g. that it does not support any of the broadcasted bands anymore (and hence that measurement seems useless)



Summary: Most companies agree to have the frequencyBandList and ssbSubcarrierSpacing fields at the top level of the early measurement configuration for NR carriers (i.e. not within the SSB measurement configuration). The phrasing of the last part of the question “not required to be updated from SIBs during cell re-selection” seem to have caused a confusion, as the intention was not to mandate these fields are never read from SIB, but if the list of early measurement early measurement configuration was received in dedicated while the SSB configuration was received from SIB, then it will update the SSB configuration for the corresponding carrier (where a carrier is identified not just by the ARFCN, but by a combination of ARFCN+SCS). 
The frequencyBandList indicates the list of frequency bands for which the NR cell reselection parameters apply. Some companies seem to indicate a concern that this can be different in different cells for a given carrier. 
The rapporteur’s understanding is that a given carrier is uniquely identified by the ARFCN+SCS, and thus at least the SCS should not be inside the SSB configuration of the early measurement (i.e. a UE identifies a carrier by ARFCN+SCS, and for those carriers whose SSB configuration was not configured via dedicated signaling, it will update the SSB configuration from the SIB4/x). 
Proposal 9 [bookmark: _Toc32527931]The SCS IE to be on the top level of the MeasIdleCarrierNR (i.e. not within the ssb-MeasConfig IE).


2.2. Performing early measurements
In RAN2#106, it was agreed that the UE performs the idle/inactive measurements for the frequencies in configured frequency list only when the UE support CA or MR-DC between the frequency and the serving frequency. However, this agreement covers the capability regarding MCG SCells and the PSCell, but not the SCG SCells. For example, assume the UE is configured with E-UTRA carrier E_1 and NR carriers NR_1, NR_2 and NR_3. Also assume that UE is capable of DC between E_1 and NR_1, but not E_1 and NR_2 or NR_3; but it can perform CA between NR_1 and NR_2. With the above agreement from RAN2#106, when the UE is camping on E_1, it will measure only NR_1, but not on NR_2 and NR_3. However, since UE can be configured with EN-DC that can have the SCG containing NR_1 and NR_2, it would have been beneficial to measure on NR_2 as well. 
Question 9: Do companies agree that in LTE/NR rel-16 the UE will check, on deciding whether to measure on a given inter-RAT frequency:
· if the UE can be configured in DC with the concerned inter-RAT frequency and the serving frequency; or 
· if the UE can be configured in CA (for the SCG) on the concerned inter-RAT frequency and any other inter-RAT frequency being measured that can be configured in DC mode with the serving frequency? 
	Company 
	Agree/Disagree
	Comments

	Nokia
	Yes (1st) and No (2nd)
	The case of UE can be configured in DC with the concerned inter-RAT frequency and the serving frequency makes sense.  (so Yes for this one)
But in case of SCG CA these measurements are not critical. Second case seems an enhancement that may not be needed. (No for 2nd option

	OPPO
	Agree 
	Only if the LTE support the frequency for SCG configuration or CA configuration in SCG, it is desirable for the UE to measure the NR frequency list, otherwise it mean nothing.

	MediaTek
	Disagree on the SCG CA part
	The gain of having the SCG CA is quite marginal. The proposed sentence in draft CR is difficult to understand and increase the SPEC complexity.
The example in the text saying that a UE supports band combination (E_1, NR_1, NR_2) but not band combination (E_1, NR_2). This is a rare case that a UE supports superset but not subset of a band combination. Optimize on the corner case is not necessary.

	Vodafone 
	Option 1
	We see more practical use of this Option1 rather than option 2 

	ZTE
	Yes (1st) and no for (2nd)
	We think SCG CA frequencies has lower priority than DC and MCG CA frequencies.

	Qualcomm 
	Yes (1st) and No (2nd) 
	Agree with Nokia and MediaTek (i.e. no need to over-specify SCG CA)

	NEC
	Yes (1st) and No (2nd) 
	Same view as Nokia. we also do not see strong need of measurements for SCG CA.

	CATT
	Yes (1st) and no strong view for (2nd)
	If 2nd part is supported, the UE doesn’t perform measurement on another frequency which supports SCG CA with this frequency if the frequency which supports DC with serving frequency can’t be detected.


	Ericsson
	Yes to both
	There is no agreement saying that early measurements are only for setting up PSCell or MCG SCells. As such, it will be beneficial to measure possible SCG SCells that can not be PSCells.
If a UE is capable of CA between NR_1 and NR_2, and DC between E_1 and NR_1, we can’t just conclude NR_2 can also be a PSCell. In DC there are additional problems due to the two uplinks. I.e., it may very well be so that the UE can run UL on E_1 and on NR_1... and hence it can have the PCell on E_1 and the PSCell on NR_1, but it may not be able to have UL on E_1 while having UL on NR_2. Hence, NR_2 could not become the PSCell and hence the EN-DC combination (E_1 PCell and NR_2 PSCell) may not work, while the En-DC combination (E_1 PCell, NR_1 PSCell, NR_2 SCG SCell) works.

	Huawei
	No
	Our preferred enhancement is that the UE unconditionally measures frequencies received in dedicated signalling.
For instance, if the UE is on f1 but supports EN-DC only from f2 which is in a lower frequency range and on which camping is not desirable, the network can configure the UE to measure f2+NR and upon receiving the measurement results trigger inter-frequency handover to f2 and setup EN-DC.
This is simple for the UE and increases chances of configuring a PSCell quickly.

	LG
	Yes 1st.
See benefit on 2nd, but not in this release.
	To setup SCG SCell quickly, performing early measurement on SCG SCell could have benefit. However, We propose to keep existing mechanism, and further enhancement could be discussed in Rel-17.

	Samsung
	1st
	We see no need for any such rules but given the history we can accept 1st
We think these rules are not very useful (i.e. think that non-camping frequencies are best be configured by dedicated signalling), so we see no need to further complicate rules to optimize cases that seem infrequent (e.g. measurement for case for which fallback is not supported)



Summary: All companies except one (Huawei) support the checking of whether the UE supports DC with the inter-RAT frequency being measured and the serving frequency. Most companies indicated that the use case for checking the SCG CA case is marginal and is an optimization that can be considered in later releases. Huawei proposed the UE to unconditionally perform the measurements on the frequencies that it has been configured to measure via dedicated signaling. Though the rapporteur sees there can be benefit of both the SCG CA case and the non-conditional measurement, it is proposed to not consider this in this release for the sake of progress.
Proposal 10 [bookmark: _Toc32527932]In LTE/NR rel-16, for inter-RAT carriers configured for early measurement, the UE performs measurement on that carrier only if it is capable of DC between the concerned carrier and the serving carrier. 

2.3. Early measurement results/reporting
In LTE rel-15, the network indicates that it supports early measurements by including idleModeMeasurements-r15 in SIB2. The UE indicates that it has early measurements available in RRCConnectionSetupComplete or RRCConnectionResumeComplete by including idleMeasAvailable-r15. The network can then request the UE to send the measurements by sending a UEInformationRequest message that includes idleModeMeasurementReq-r15. 
In LTE rel-16, it has been agreed to introduce a new indicator in SIB2 idleModeMeasurements-r16 that indicates that the network supports early measurement for NR carriers. It has also been agreed that the network can request the early measurements in RRCConnectionResume by including idleModeMeasurementReq-r16.
In rel-15, since only E-UTRA carriers can be configured for early measurements, the meaning of all the above indicator IEs was unambiguous, and they were defined as of type ENUMERATED {true}. In rel-16, since the UE can be configured with both E-UTRA and NR carriers for early measurements, and the UE may have E-UTRA and/or NR early measurement results to report, some ambiguity arises. Also, clarification is needed whether the existing request/availability indicators in UEInformationRequest and RRCConnectionSetup/ResumeComplete are sufficient in rel-16.
There are two possible way forwards:
a) Non-granular request/reporting: The new indicators are also defined as ENUMERATED {true}, signifying that the UE will be indicate it has early measurement results and network will request the early measurements results without granularity (i.e. UE will send the indication when it has any measurement results, be it E-UTRA and/or NR, and upon the reception of the request indicator from the network, it sends all the measurement results it has). The existing early measurement request/availability indicators in UEInformationRequest and RRCConnectionSetup/ResumeComplete are sufficient for this case. 
b) Granular request/reporting: The new indicators are defined to separately request or indicate availability of E-UTRA and/or NR results (e.g. ENUMERATED {E-UTRA, NR, both}). New request/availability indicators need to be defined in UEInformationRequest and RRCConnectionSetup/ResumeComplete to support this case.
Option b is more flexible and could lead to more optimal resource utilization (e.g. less resources can be granted when a UE indicates it has only E-UTRA measurement results as compared to when it indicates it has both E-UTRA and NR results). On the other hand, option a requires less standard changes.  
Question 10: For LTE rel-16, which of the following options discussed above should be adopted for the network to request early measurements and for the UE to indicate early measurement availability:
a) Non-granular: UE has one indicator to indicate early measurements (be them for E-UTRA and/or NR carriers), and network has one indicator to request early measurements (upon which the UE sends all measurement results)
b) Granular: UE has separate indicators to indicate early measurement results availability (E-UTRA carriers only, NR carriers only, both), and network also has separate indicators to request the early measurement results 

	Company 
	Preferred option
	Comments

	Nokia
	non-granular
	No need to make this more complex.

	OPPO
	a)
	Only one indication is enough.

	MediaTek
	Granular
	In LTE IDEL/INACTIVE, the purpose of measuring LTE targets is for potential CA configuration while the purpose of measuring NR targets is for EN-DC configuration. We think this is reasonable to have separate indicator that whether the NW is support and may request the measurement result of different RAT.
In addition, the R15 legacy bit should be used for LTE targets only. We could simply add new R16 BOOLEAN bit for NR (i.e. no need to have ENUMERATED {E-UTRA, NR, both}).

	Vodafone
	a 
	In both cases UE will eventually measure both LTE an NR so we don’t see the need to make things mores complicate , non-granular will also report back the LTE and NR Results 

	ZTE
	b). granular
	We think option b) provides more flexibility. 
Note that for requesting the results in NR resume, we already had the following agreement in RAN2_108:
	· At least one indication is introduced in RRCConnectionResume to indicate that the UE shall include the LTE and/or NR early measurements in RRCConnectionResumeComplete.




	Qualcomm
	a)
	We agree with Nokia and Vodafone that in these cases UE will eventually measure both LTE and NR, so we don’t see the benefit to have this flexibity of configuration. Furthermore, we think that NW will anyway need to filter its useful measurements (e.g. concerned frequencies) from UE’s reporting. Then we are not sure how much processing reduction the NW can achieve in reporting granular of just per-RAT. 

For the agreement quoted by ZTE, we have different understanding that “at least one indication” is the compromised outcome in online discussion that we only agree to have this indication but whether this indication can be granular or not need further discussion. That is why the rapporteur have this question for all the companies. 

	NEC
	a) non-granular 
	Basically this function is for optimization in CA SCell configuration or DC SCG setup. No need for further small optimization in reporting..

	CATT
	a). non-granular
	The network has one indicator to request early measurements and the UE sends all measurement results. Prefer to keep it simple.

	Ericsson
	Granular
	The advantages are clear and the required spec changes are very little. One thing would be worth clarifying is that on how the new IE in SIB2 idleModeMeasuerements-r16 was used in the running CR when it comes to reporting the NR measurement results. Therein, there was a check for this new indicator to decide whether to include the NR results or not. If we agree to have a granular reporting, then the new IE to be introduced in UEInformationRequest will make it clear what the network wants. However, if we don’t have that, it is not clear on how to ensure the UE will send an NR result to an eNB that doesn’t support NR early measurements (without using the check for idleModeMeasurements-r16).

	Huawei
	See comments
	It is not essential to filter measurements but if the serving cell is only interested in receiving NR measurements, it would be better that the procedure does not force the UE to also perform LTE measurements (or vice-versa).

	LG
	b) Granular 
	The benefit is clear enough on flexibility and signaling optimization, but spec complexity is not that much. It only requires one or two more conditional sentences. Regarding Ericsson’s comment, in NR, we could consider using optional ENUM {EUTRA, NR, both} in request from network. If absent, the UE will not report. If present, UE contains reporting based on given value.
For LTE, already request indication is exist, additional 1bit indication for NR could be considered.

	Samsung
	a) 
	We see no need to for further complexity



The same issues are also relevant for NR. The only difference being that there will be no legacy considerations as NR rel-15 does not support early measurements.
Question 11: For NR rel-16, which of the following options discussed above should be adopted for the network to request early measurements and for the UE to indicate early measurement availability:
a) Non-granular: UE has one indicator to indicate early measurements (be them for E-UTRA and/or NR carriers), and network has one indicator to request early measurements (upon which the UE sends all measurement results)
b) Granular: UE has separate indicators to indicate early measurement results availability (E-UTRA carriers only, NR carriers only, both), and network also has separate indicators to request the early measurement results 
	Company 
	Preferred option
	Comments

	Nokia
	non-granular
	no need to make this more complex

	OPPO
	a)
	

	MediaTek
	Granular
	

	Vodafone 
	a
	as above, non-granular will also work 

	ZTE
	b). granular
	

	Qualcomm
	a) 
	As above, we don’t think we need to purse optimization at this stage. 

	NEC
	a) non-granular
	no need to differentiate from LTE 

	CATT
	a)Non-granular
	

	Ericsson
	Granular
	See comments above

	Huawei
	No strong view
	

	LG
	b) Granular 
	Same with LTE case.

	Samsung
	a)
	As for LTE



Summary: Most companies do not support granular reporting, mainly citing specification complexity.  The companies that support this feature indicated that the advantages are clear and the specification impact is minimal/clear. The rapporteur’s understanding is also that the specification impact is minimal and recommends to support this feature unless proven otherwise.
Proposal 11 [bookmark: _Toc32527933]RAN2 to discuss whether to support the granular reporting of E-UTRA and/or NR early measurement results, considering the specification impact. 

One question raised during the email discussion on the running CRs for 36.331 and 38.331 was what the phrase “if available” means when referring to early measurements in the idle/inactive measurement reporting procedures. It needs to be clarified whether a UE in LTE considers E-UTRA idle/inactive measurements available if it has only the serving cell measurement results (and similarly whether a UE in NR considers NR idle/inactive measurements available if it has only the serving cell measurements). 
Question 12: Does the UE (in LTE/NR) considers (E-UTRA/NR) early measurement results available if it has only the serving cell measurement results? 
	Company 
	Yes/No
	Comments

	Nokia
	No
	In LTE the intention was that “available” would mean measurements from at least one neighbour cell are available – pure serving cell results are not that useful. So we would be fine to clarify this.


	OPPO
	No 
	We wonder whether it is a corner case?

	MediaTek
	No
	A UE does not report early measurement result only for its PCell. In our understanding, a UE only report if the measurement result of the target (candidate) cell is available.

	Vodafone
	No 
	

	ZTE
	No
	Early measurement is used for fast DC/CA setup, pure serving cells results are meaningless for DC/CA setup. 
We think this should be clear already, note that serving cell results are always available for IDLE/INACTIVE activities (e.g. cell reselection). 

	Qualcomm 
	No 
	Our understanding is that early measurement is for fast DCCA setup. Then we are not sure how the reporting can help NW if only serving cells’ measurements are reported.

	NEC
	No
	

	CATT
	No
	

	Ericsson
	No strong view
	

	Huawei
	No
	

	LG
	No
	Regarding the purpose of early measurement, reporting of serving cell measurement results is not necessary.

	Samsung
	No
	



Summary: All companies agree that the UE should not consider early measurements available if it has only serving cell results available.
Proposal 12 [bookmark: _Toc32527934]A NOTE to be added in 36/38.331 clarifying that the UE should consider early measurements available only if it has measurement results other than the serving cell. 
In RAN2#108, proposals to pass the early measurement configuration between the source and target eNB/gNBs during connection resume were discussed but was not agreed. The advantage of doing so was the target will know whether the UE has early measurements configured, and will use that information to decide to include the early measurement request indication and if so, decide how much resources to grant for the resume complete message (e.g. more grants to a UE configured for both E-UTRA and NR measurements as compared to a UE configured only for E-UTRA measurements). However, the proposal was not agreed because just knowing the UE has been configured for early measurements is not a guarantee that the UE will have early measurements available. For example, the UE may have deleted the early measurement results as they have become outdated (and earlier proposals to introduce a validity timer to specify when early measurements become outdated were discussed in RAN2#107 but were also not agreed). 
Thus, according to current agreements, the network can only perform a blind request of early measurements on connection resume and also have to blindly provide the resources required for a resume complete message that can include the early measurements, thereby risking wasting network resources (e.g. if a big grant was given to a UE that doesn’t have early measurements). The network may apply a conservative approach and provide only a small grant for the early measurements but doing so could lead to latency issues for UEs that have bigger early measurements (e.g. both E-UTRA and NR results) as additional grants are required in subsequent TTIs for the whole early measurements to be sent.
In order to address the above issues, the rapporteur’s proposal is to re-consider having the early measurements being part of the UE context information. As stated above, the network will not know for sure whether the UE will have early measurements available, but at least it will prevent it from wasting resources by not giving additional grants for UEs that don’t have early measurements configured at all.
Question 13: Do companies agree that the UE’s early measurement configuration should be passed from the source to the target during connection resume to prevent blind early measurement requests? 
	Company 
	Yes/No
	Comments

	Nokia
	No
	Unnecessary complexity which will not give definite answer for NW to request or not.  Additionally it should be noted that specifying his would also impact RAN3

	OPPO
	No?
	I am not sure if the early measurement configuration is part of RRC inactive context?

	MediaTek
	No strong view
	We think that the resource to include early measurement result is not large and so the issue of wasting resource is not critical. However, it is anyway good to avoid potential waste of the radio resource.

	Vodafone 
	no 
	unnecessary complexity ! 

	ZTE
	No
	If network only needs to know whether the UE was configured with early measurement or not, one single indication would be sufficient instead of passing the entire configuration. 
However, as commented by Nokia, even by knowing this, the UE may also reply nothing, and the provided big grant is still wasted. 

	Qualcomm
	Yes
	We think it is an important issue. This is necessary in NR INACTIVE UE early measurement because no availability indication was introduced in msg3. If the UE resumes in a cell different form source gNB, the resumed cell may not know whether the UE is configured with early measurements by previous cell (if it can’t be retrieved from source cell). Then the resumed cell will configure UL resource for early measurement reporting blindly, which will lead to wastage of air interface resources if the UE was not configured early measurement configuration.
For the comments from ZTE (“even by knowing this, the UE may also reply nothing, and the provided big grant is still wasted”), we think at least in following case, the blind grant can be avoided:
· All the configured frequency list for early measurement is not the new serving cell’s interest. Then the new serving doesn’t need to request UE to report in msg4, correspondingly no UL grant is allocated.
Thus, we think the transfer of previous configuration (not just a bit indication) is necessary. 

	NEC
	No
	To our understanding, “idleMeasAvailable-r16” can be sent in RRCResumeComplete. If necessary, the target can request the UE to report the measurement results stored in INACTIVE at following uplink transmission. This should be enough at least in Rel-16. 

	CATT
	No strong view
	The overhead for exchanging the UE’s early measurement configuration between inter-node is not very large.

	Ericsson
	Yes
	There is no clear reason why the UE context should not contain the idle mode configuration, while the possible benefits are quite clear (i.e. not waste resources by giving larger grants to UEs not configured for early measurements). And the required specification is clear and will have minimal impact (and no RAN3 impact, as what needs to be changed is the HandoverPreparation inter-node message which is transparently passed between nodes).
Also, not having the idle meas config in UE context that is retrieved will create issues/confusion with regard to the agreement we have that the target gNB/eNB can keep, release or reconfigure the early measurement. If the target gNB/eNB is different from the gNB/eNB where the UE got released, then how will the target be able to do that without knowing whether the UE was configured for early measurement or not?

	Huawei
	No
	As already discussed, the UE may have stopped the timer due to leaving the validity area and their might be other reasons, so even a 1-bit indication that the UE is configured with something may not say anything.

	LG
	Yes
	Same understanding with Ericsson that there is no reason not to contain the UE context in the early measurement configuration. For the case if UE moves out of validity area so that the configuration should be deleted, do we just follow the deletion procedure described in section 5.7.x ? Then the early measurement configuration will be deleted among the information in the UE context.

	Samsung
	No
	We don’t see the real need for this



Summary: Most companies do not support the passing of the early measurement configuration in UE context retrieval, mainly due to the anticipated specification complexity.  The companies that support this feature indicated that the advantages are clear and the specification impact is minimal/clear. The rapporteur’s understanding is also that the specification impact is minimal and there will not be any RAN3 impact as some companies have stated (i.e. RAN2 only has to ensure that measIdleConfig is included in the AS-Context IE, which is part of the HandoverPreparationInformation that is passed transparently over X2/Xn), and thus recommends to support this feature unless proven otherwise.
Proposal 13 [bookmark: _Toc32527935]RAN2 to discuss whether to support the exchange of the UE’s early measurement configuration during UE context retrieval, taking specification impact into consideration. 
As captured in the running CRs, the early measurement results are deleted once they are reported to the network (adopted from LTE rel-15). However, it has not been explicitly agreed/discussed what happens to the early measurement results after the measurement configuration is deleted due one of the many reasons for stopping the early measurements (e.g. after T331 expiry, after inter-RAT re-selection, etc). The rapporteur’s understanding is that the validity of the early measurements will be defined by RAN4 (i.e. for each carrier included in the early measurement result, the UE will determine if it is valid or not based on the RAN4 requirement on measurement validity and how long it has been since that particular measurement was stored), and that it is irrelevant for what reason the early measurement was stopped.
Question 14: Do companies agree that the UE will keep the stored early measurement results concerning a given carrier if that particular measurement is not older than the RAN4 requirements for the validity time of (early) measurements?  
	Company 
	Yes/No
	Comments

	Nokia
	Yes
	

	OPPO
	Yes 
	

	MediaTek
	Unclear
	It is unclear to us what does “RAN4 requirements for the validity time of (early) measurements” mean. Is it the measurement period of this target frequency? 
We guess that the general intention is aligned with our thinking and thus would like to propose the following as RAN2 understanding.
“The UE shall only report an early measurement result if the result is “valid” according to RAN4 requirement”
But we think RAN2 SPEC change for this is NOT needed.

	Vodafone 
	yes 
	

	ZTE
	Yes
	We also there’s no spec impact for this.

	Qualcomm
	Yes
	Same understanding as rapporteur

	NEC
	Yes
	

	CATT
	Yes 
	Based on RAN4 requirement.

	Ericsson
	Yes
	Regarding MediaTek’s comment above, the intention of the question was just to clarify exactly that, i.e. RAN2 spec change is not required.

	Huawei
	Yes
	We think the sentence mentioned by MediaTek (wording improvement possible of course) should be captured somewhere.

	LG
	Yes
	We think there is no RAN2 spec for this.

	Samsung
	Yes
	Main thing is that UE should only reports results that are valid according to RAN4 (rather than actual modelling i.e. whether it clears storage) 



Summary: All companies agree that the UE should report an early measurement result if the result is valid according to RAN4 requirements. 
Proposal 14 [bookmark: _Toc32527936]The UE shall include an early measurement result concerning a certain carrier only if that particular measurement is valid according to RAN4 measurement validity requirement.
The UE performs early measurements only on the relevant carriers with respect to the serving cells (i.e. measure only on the carriers for which the UE can perform CA/DC with the serving carrier). Thus, the UE could measure a certain frequency in one cell, not measure it after re-selecting to another cell or vice versa. The consequence of that is the UE may have early measurement results that are not relevant to the current serving cell (e.g. the UE may have measurement results concerning frequency x that are still valid according to RAN4 requirements, but that measurement is not relevant if the UE resumes in the current serving cell which is operating at frequency y, where the UE does not support CA/DC between x and y). In order to prevent such irrelevant results from being sent to the network and thereby consuming resources unnecessarily, the UE can perform the same check when sending the results as when performing the early measurements to see which of the frequencies from the stored results are relevant for the current serving cell. 
Question 15: Do companies agree that the UE should only include the early measurement results concerning a given carrier if the UE is capable of performing CA/DC with that particular carrier and the current serving cell’s frequency (i.e. as in the decision on whether to perform early measurements on a given carrier)?  
	Company 
	Yes/No
	Comments

	Nokia
	Yes
	To align with LTE

	OPPO
	Yes 
	

	MediaTek
	Yes
	We think that this is quite clear principle from LTE euCA. Not sure what is the intention of this question.

	Vodafone 
	yes
	should be aligned with LTE case

	ZTE
	Yes
	To align with LTE.

	Qualcomm
	Yes
	If we break this principle, we are not sure how early measurement for EN-DC/NE-DC work considering the current specification of LTE euCA.

	NEC
	Yes
	this sounds reasonable limitation to avoid unnecessary or useless reporting

	CATT
	Yes 
	Reasonable and align with LTE

	Ericsson
	Yes
	It should be noted that this is not actually the behavior in LTE euCA. In euCA, yes the UE checks for CA/DC capability while performing measurements, but not while reporting them. That is, a frequency that was valid to be measured in cell x may still be stored in the early measurement results while the UE reselects to cell y (as it is still valid according to RAN4 requirements), where that frequency is not relevant (i.e. UE can’t support CA/DC with cell y’s frequency and the concerned frequency). As such, LTE euCA will anyway sends the measurement results including results regarding that frequency (which is not relevant in cell y) on resuming/establishing the connection there.

	Huawei
	No
	We agree with the explanation from Ericsson on euCA, the UE is not required to check anything before reporting. We think that companies who answer "no granularity" but want to check are completely inconsistent here. This is a corner case and we don't see the need to introduce new requirements to prevent the UE from reporting what it has. 

	LG
	Neutral
	We understand that this is not the existing behavior in LTE – the UE may not report some of the stored measurement results from the one of previous serving cell which are not CA/DC capable with current serving frequency. We think this is quite reasonable procedure and beneficial for the signaling reduction.
If spec complexity is concerned, we could add simple description to that the UE may consider band combination upon reporting.

	Samsung
	Fine
	As indicated in Q9, we see no real need for these rules but can accept



Summary: Though most companies responded “Yes” to the question and the rapporteur also agrees to that view, the rapporteur’s thinks that the question was misunderstood (as LTE euCA does not behave this way, as others have commented). Thus, the recommendation is to quickly discuss/clarify this question during the meeting. 
Proposal 15 [bookmark: _Toc32527937]RAN2 to discuss if the UE should include the early measurement results concerning a given carrier only if the UE is capable of performing CA/DC with that particular carrier and the current serving cell’s frequency.

2.4.  Any other open issues
Besides the issues discussed in previous sections, companies are invited to list other open issues related to early measurements 
Question 16: Any other open issues related to early measurements? 
	Company 
	Comments

	OPPO
	In RAN2#107 meeting, RAN2 agree the 2 step resume procedure can be used to release or reconfigure the early measurement configuration by network.
For RRC_INACTIVE UE, the UE may perform RNA update without UE context relocation via 2 step resume procedure. In this case, it is not clear which node can decide the early measurement configuration. For our understanding, it is better the current serving gNB decide the early measurement configuration, however, the RRC release PDU is generate by the last serving gNB without any inputs from current serving gNB.


	MediaTek
	Regarding to LTE R15 Validity Area define in LTE R16 SPEC.
The LTE R15 validity area define is kind of broken since the configured frequency could only be the target LTE frequencies of early measurement. Since we are going to have new R16 validity area define, could we dummy the old one? Or could we at least specify that the NW does not configure validityArea-r15 and validityArea-r16 at the same time?

	ZTE
	As discussed in Q5 and Q6, the maximum number of configured frequencies, and maximum number of reporting frequencies may be different. Although network can provide a large number of candidate frequencies to UE, it is unclear which frequencies are selected/measured and reported by UE in practice. 
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 measIdleCarrierListNR) or explicit way (i.e. NW configures priority for each carrier). So we think it is worth to discuss and clarify it.

	CATT
	1. The place of nrofSS-BlocksToAverage-r16 and absThreshSS-BlocksConsolidation-r16
qualityThreshold-r16 for each SSB measurement object, which defines the threshold of cell quality for early measurement reporting, is defined out of ssbMeasConfig-r16. However, nrofSS-BlocksToAverage-r16 and absThreshSS-BlocksConsolidation-r16 are defined in ssbMeasConfig-r16 for early measurement configurations. These are used for the derivation of cell measurement results. And the two parameters do not have to be updated from SIB during cell re-selection. To align with qualityThreshold-r16, we propose that nrofSS-BlocksToAverage-r16 and absThreshSS-BlocksConsolidation-r16 are defined out of ssbMeasConfig-r16.
2. The condition of including SSB in dedicated signaling
The condition for ssbMeasConfig-r16 is still FFS. During early measurement configuration discussion, most companies agree the network can include SSB measurement configuration in synchronous case. Hence, it could be considered that:
SSB configurations can be included in the RRC release message if the network is synchronous or the network is synchronous within the validity area (if configured).


	Ericsson
	Regarding MediaTek’s comment: The way the procedure is captured now in the running CR, the validity area-r16 is checked first and only if that is not included will the UE check the rel-15 IE. Thus, UE will not try to process both, even if they were both included (which should not be the case with a proper network implementation). That being said, the field descriptions could be modified if other companies also think a clarification is still needed.
Regarding OPPO’s comment, it is a valid question but the proposed solution seems complicated or not clear. First of all, the target gNB/eNB will not know whether the UE was configured with early measurements, whether it is capable of early measurements, UE’s capability, etc.. So it is blindly proposing a configuration to the last serving gNB. Also, not clear what happens if the last serving and the target are implementing different releases of the spec, if the last serving doesn’t support early measurements..
A network implementation can solve this instead. Since responding with Retrieve UE context failure is up to network implementation (e.g. there is no mandate in the standard stating that for periodic rna update, the last serving gNB must respond with that message to prevent path switch), the last serving gNB can respond with the Retrieve UE context response even when the resume is due to periodic rna update and avoid the problem scenario described by OPPO from happening concerning UEs configured with early measurements.

	LG
	1. Inter-RAT cell reselection
In RAN2#108, we made following agreement for inter-RAT cell reselection case:
· After moving to another RAT due to inter-RAT cell reselection, the UE stops validity timer T331 (if running) and deletes the dedicated idle mode measurement configuration (if configured)

The UE deletes the early measurement configuration upon inter-RAT cell reselection, but how to handle the measurement results is not clear. Keeping all the measurement results even though the configuration is deleted seems not appropriate.
Therefore, upon inter-RAT cell reselection, we propose to only keep the measurement results of frequencies which are included in new serving cell’s SIB (for early measurement). As frequency list in the new SIB implicitly presents on which frequencies the cell is interested to setup CA/DC, the UE can just keep the necessary measurement results so that the UE can save the storage and signaling load.
2. Validity area
Considering the flexibility of validity area, frequency-specific validity area can be considered. In the current validity area mechanism, UE performs early measurement on all the frequencies configured in the validity area. However, the target frequency list will be based on which frequencies/cells are included in the validity area, so some of the target frequencies are not suitable to perform early measurement in particular cells. Therefore, if target frequencies are changed based on current serving frequency, unnecessary early measurement can be reused. This issue was proposed in the contribution R2-1915821.

	Samsung
	MediaTek’s comment
We agree –r15 field has these limitations. We can maybe clarify that network only signals one. We may need to clarify if -16 field needs to be supported by a R16 UE only supporting R15 early measurements (i.e. not supporting it for NR freqs)
OPPO’s comment
We share Ericsson’s view that there is no real need to discuss/ resolve. Also, for what case would there be a real need to release or update the early measurement configuration while the context is not transferred..




Summary: Several issues were raised by different companies. Please find below the issues along with the rapporteur’s response to each.
· (OPPO) issue regarding how to enable the target to release or reconfigure the early measurement during 2-step resume without UE context retrieval: 
· As has been commented above, this seems to be an issue that can easily be resolved via network implementation
· (MediaTek) ensuring that only one validity area (rel-15 or rel-16 version) is configured
· This could be clarified in the field descriptions
· (ZTE) configure priority of carriers to be measured
· Not relevant if proposals 6 and 7 are agreed
· (CATT) to have nrofSS-BlocksToAverage-r16 and absThreshSS-BlocksConsolidation-r16 outside of the ssb-MeasConfig:
· Agree, that also makes it possible to configure different values for cell re-selection and early measurements for a given frequency, if desired. 
· (CATT) regarding the conditions when SSBs are configured via dedicated vs via SIB
· We have discussed this in earlier meetings that we do not need to specify/mandate behavior by stating requirements such as “network configures the SSB configuration via dedicated only if the deployment is synchronous”. 
· (LG) early measurement results during cell re-selection:
· The rapporteur’s understanding is proposal 14 is applicable also to early measurements that were performed/stored before inter-RAT re-selection
· (LG) making the validity area more flexible:
· The validity area definition that is agreed in the last meeting and captured in the running CR already allows the possibility to whitelist a certain frequency for early measurements (i.e. by not configuring the cell list) or just make it valid only for a given set of cells (i.e. by including the cell list). Thus, the rapporteur’s understanding is no further optimization is needed. 
Based on the above summary, it is proposed:
Proposal 16 [bookmark: _Toc32527938]Clarification to be added in 36.331 that the UE will be configured with only one validity area (either rel-15 or rel-16 version)
Proposal 17 [bookmark: _Toc32527939]The nrofSS-BlocksToAverage-r16 and absThreshSS-BlocksConsolidation-r16 IEs to be on the top level of the MeasIdleCarrierNR (i.e. not within the ssb-MeasConfig IE).


3. Summary
Based on the input from the companies to this email discussion captured in the previous sections, the following are proposed:
Proposal 1	The UE starts to perform early measurements only when it is configured with measIdleDuration in RRC(Connection)Release (i.e. early measurement cannot be started only based on SIB signalling).
Proposal 2	RAN2 to confirm that the different ways of configuring early measurements are:
a.	All configuration received in dedicated signalling (i.e. RRC(Connection)Release; or
b.	All configuration received in broadcast (except for the measIdleDuration); or
c.	The dedicated signalling contains measIdleDuration and the list of the EUTRA/NR carriers:
i.	For E-UTRA carriers, the measurement configuration is also contained via the dedicated signalling
ii.	For each of the NR carriers, the SSB configuration can be configured either via dedicated signalling or via SIB.
Proposal 3	RAN2 to confirm that the NR/EUTRA carrier list can not be split into SIB and dedicated signalling (i.e. either both in SIB or both in dedicated)
Proposal 4	The measIdleDuration range in LTE euCA to be adopted in NR (i.e. ENUMERATED {sec10, sec30, sec60, sec120, sec180, sec240, sec300, spare})
Proposal 5	As in LTE euCA, the RSRQ-Range-r13 IE (i.e. -30..64) will be used for specifying the thresholds for early measurement reporting of E-UTRA carriers in NR.
Proposal 6	ASN.1 signaling to allow the configuration of up to 8 E-UTRA and 8 NR carries for early measurements.
Proposal 7	ASN.1 signaling to allow up to 8 E-UTRA and 8 NR carries in early measurement reports.
Proposal 8	Measurements of up to 32 beams can be included in the early measurement report of NR carriers.
Proposal 9	The SCS IE to be on the top level of the MeasIdleCarrierNR (i.e. not within the ssb-MeasConfig IE).
Proposal 10	In LTE/NR rel-16, for inter-RAT carriers configured for early measurement, the UE performs measurement on that carrier only if it is capable of DC between the concerned carrier and the serving carrier.
Proposal 11	RAN2 to discuss whether to support the granular reporting of E-UTRA and/or NR early measurement results, considering the specification impact.
Proposal 12	A NOTE to be added in 36/38.331 clarifying that the UE should consider early measurements available only if it has measurement results other than the serving cell.
Proposal 13	RAN2 to discuss whether to support the exchange of the UE’s early measurement configuration during UE context retrieval, taking specification impact into consideration.
Proposal 14	The UE shall include an early measurement result concerning a certain carrier only if that particular measurement is valid according to RAN4 measurement validity requirement.
Proposal 15	RAN2 to discuss if the UE should include the early measurement results concerning a given carrier only if the UE is capable of performing CA/DC with that particular carrier and the current serving cell’s frequency.
Proposal 16	Clarification to be added in 36.331 that the UE will be configured with only one validity area (either rel-15 or rel-16 version)
Proposal 17	The nrofSS-BlocksToAverage-r16 and absThreshSS-BlocksConsolidation-r16 IEs to be on the top level of the MeasIdleCarrierNR (i.e. not within the ssb-MeasConfig IE).

4. Annex (RAN2 agreements on early measurements)
RAN2#105
Agreements:
For IDLE/INACTIVE
1. Rel-16 early measurement configuration may contain both NR and LTE configuration, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario. FFS on details.  IDLE mode and INACTIVE mode details will be discussed separately
1. NR early measurement configuration should include NR specific measurement parameters configurations.
1. Available beam and cell level measurement results can be included in early measurement reporting if configured.  

RAN2#105bis
Agreement
1	For NR IDLE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is setup will be supported.
2	For both LTE and NR, sending full idle mode measurements before security activation shall not be allowed. 
FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation.
3	SMC and SMC complete messages will not be modified to enable the signalling of early measurements.
4	For both LTE and NR, RAN2 confirm that current specification allow that UEInformationRequest (or equivalent message to be specified in NR) can be sent by the network immediate after Security Mode Command without network having to wait for  Security Mode Complete (i.e. similar to sending of Reconfiguration after SMC)
5	For NR INACTIVE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is resumed will be supported.
6	Sending early measurement report is network controlled
7	For NR INACTIVE, the network can request early measurement report in RRCResume 
8	For NR INACTIVE, early measurement reporting can be sent in RRCResumeComplete 
FFS Whether agreements 7 and 8 should be applied to LTE RRCConnectionResume and RRCConnectionResumeComplete message.

Agreements
1:	NR early measurements can be configured in both NR RRCRelease message and NR system information. 
FFS: Whether there are differences in the configuration that can be provided by RRCRelease and SI.
2:	Introduce some indication about the cell's early measurement support in NR system information.
3: 	To control the duration of UE performing both IDLE and INACTIVE measurements, a single validity timer (similar to measIdleDuration in LTE euCA) is mandatory indicated only in NR RRCRelease message, i.e. not included in NR SIB.
4:	For both IDLE and INACTIVE early measurements, the following IEs can be optionally configured per NR frequency in both NR RRCRelease message and NR SIB:
-	A list of frequencies and optionally cells (similar to measCellList in LTE euCA) the UE is required to perform early measurements. 
-	A cell quality threshold (similar to qualityThreshold in LTE euCA) the UE is required to report the measurement results only for the cells which met the configured thresholds.
FFS: A validity Area (similar to validityArea in LTE euCA) to indicate the list of cells within which UE is required to perform early measurements. If the UE reselects to a cell outside this list, the early measurements are no longer required (same as timer expiry).
	o	If it is absent, the UE will not have area limitation of early measurements. 
For SSB based measurements:
5:	For both IDLE and INACTIVE early measurements, SSB frequencies to be measured can be located out of sync raster
6: 	For both IDLE and INACTIVE early measurements, RSRP and RSRQ can be configured as cell and beam measurement quantity. 
7: 	For both IDLE and INACTIVE early measurements, the configuration parameters provided per SSB frequency follow the same principles as those provided in SIB2/4 for the purposes of Idle/Inactive mobility. (Details differences can be discussed at stage 3 level)
8: 	As LTE euCA, cell / beam SINR is not introduced as measurement quantity in NR early measurement configuration in Rel-16.
For SSB based beam level measurement configurations:
9	The UE is required to report the beam with the highest measurement quantity
FFS: Whether additional beams can be reported.
10: For both IDLE and INACTIVE early measurements, the UE can be configured with one of the 3 beam reporting types
1)	No beam reporting; 
2)	Only beam identifier 
3)	Both beam identifier and quantity 
FFS: Whether to support CSI-RS based NR early measurements
11: LTE UE in IDLE mode, IDLE with suspended, and INACTIVE can be configured with NR early measurements to support fast setup of (NG)EN-DC (i.e. euCA is extended to support NR measurements). Details are FFS
RAN2#106
Agreements
1:	RAN2 confirms that for both LTE and NR, sending cell RSRP/RSRQ of idle mode measurements before security activation shall not be allowed.
2:	RAN2 confirms that for both LTE and NR, sending cell PCI(s) with good quality and associated frequency of idle mode measurements before security activation shall not be allowed.

Agreement
1	How the UE applies filtering of beam measurements as part of early measurement reporting is left to UE implementation (Up to RAN4 to specify performance requirements for early measurement reporting)
2	The UE can report more than one beam measurement. Network can configure whether it wants to receive more than just the best beam
FFS whether the network can configure max number of beams and a threshold above which beams are reported

Agreements
1	The early measurement configuration can be different between that in RRCRelease and in SIB. If the UE receives the early measurement configuration from RRCRelease, this overrides the early measurement configuration provided in SIB (if any).
FFS: Whether some other measurement related configuration in SI (e.g. smtc) outside of the early measurement configuration can still be used.
2	A single early measurement configuration is provided in SI for idle and inactive
FFS: Whether the early measurement configuration can be kept when the UE receives the Release (to Inactive to Idle) in response to Resume Request.
3	L3 filtering is not applied to early measurement reporting
4	The UE performs the idle measurement for the frequencies in configured frequency list only when the UE support CA or MR-DC between the frequency and the serving frequency.
FFS Whether the network can provide information on support of CA/DC between frequencies to assist the UE to determine which frequencies to provide measurement for.
6	If UE reselects to a cell that does not support early measurements (as indicated by absence of an indicator in SI), the validity timer keeps running, but the UE is not required to performs measurements while camped on that cell (same as LTE euCA)

RAN2#107

Agreements
1: 	For per-frequency SSB measurement configuration reuse the IE structure that is currently used in SIBs for cell reselection purposes.
2: 	The legacy SSB measurement configurations in NR SIB2/4 and LTE SIB24 are reused for NR early measurements performed in frequencies which are candidates of cell selection/reselection, i.e. not introduce new measurement configurations in NR/LTE SIB for these SSBs.
3: 	Same as LTE euCA, NR frequency list (not the SSB measurement configuration) can be different between RRC release and SIB. The frequency list, if provided, in RRC release message overrides the one provided in SIB.
4 For per frequency SSB measurement configuration for purpose of only early measurements, it can be included in both RRC release message and SIB. If provided in RRC release message, it overrides the one provided in SIB in the cell where the RRC Release message is received. (
FFS How UE manages the situation when an SSB measurement configuration for a given frequency is provided in SIB of the current cell and was also provided RRC Release (in an earlier cell).

Agreements
7: 	As in LTE euCA, the indication whether to report RSRP, RSRQ or both can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
8: 	Similar to LTE euCA, the indication of beam reporting type (i.e. whether to, not report beam results, report only the beam index, or report both beam index and results) can be indicated in both RRC release message and SIB. If provided in RRC release, it overrides the one in SIB.
9: 	NR early measurement configuration is included in a new NR SIB.
10:	NR early measurement configuration is included in LTE SIB5 (i.e. the SIB including LTE early measurement configurations) 
11: It is not necessary to specify CSI-RS based early measurements for the case of SCell with SSB in Rel-16.
12: It is not necessary to specify CSI-RS based early measurements for the case of SCell without SSB in Rel-16.
13: In NR early measurement configuration, the UE can be configured with maximum number for beam reporting and only beams above configured threshold for cell quality derivation are required to be reported (as NR CONNECTED measurements). 
14	Do not support the network provide information on network’s support of CA/DC between frequencies to assist the UE to determine which frequencies to provide NR early measurement in Rel-16.
15	Do not support a mechanism to prevent outdated early measurement reporting in Rel-16


Agreements:
1	Upon the reception of the RRCSetup message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE stops T331, and deletes the dedicated idle mode measurement configuration, if any.
2:	Upon the reception of the RRCReject message in response to RRCSetupRequest or RRCResumeRequest (while T331 is running), the UE keeps performing the idle mode measurements.
3: 	During a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the idle mode measurements.
FFS whether this is delta or complete replace
4:	Upon the expiry of T331 while in IDLE or INACTIVE mode, the UE deletes the dedicated idle mode measurement configuration, if any.
5: The UE deletes the early measurement results after it has successfully reported them to the network (i.e. in UEInformationResponse or RRCResumeComplete).

RAN2#107bis

Agreements
1: 	There is a validity area, and the action when the UE exits the validity area is that the UE stops all early measurements.
2:	Validity area is configured by means of dedicated RRC signaling
3: 	Validity area can be configured by means of: Lists of PCIs; Lists of CellIdentity;
4:	When UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running, UE should stop measurement. UE stops the timer. 
WA that the UE also clears the entire early measurement configuration.


Agreements
1: 	The RRC release message can include SSB measurement configuration. It is assumed that information provided for cell reselection by broadcast is not provided in the RRC release message. 
2:	No UE requirements will be specified for what UE shall do upon reselection to a cell broadcasting for some frequency an SSB measurement configuration that differs from the values received in the RRC release message i.e. UE may stop early performing measurements for concerned frequency
3:	If the UE has not received a dedicated SSB configuration, the UE does early measurements based on SIB.
4: 	The UE only needs to support the following signalling combination options:
	A.	If network uses broadcast signaling for the list of early measurements, it will provide all parameters by broadcast signaling with the only exception that dedicated signalling is used for the timer
	B.	If network uses dedicated signaling for the list of early measurements, the following signalling options are allowed for each of the frequencies:
			1)	SSB measurement configuration (incl SMTC) and all other parameters are provided by dedicated signaling
			2)	SSB measurement configuration (incl SMTC) is broadcast and all other parameters are provided by dedicated signaling

RAN2#108
	· Upon entering RRC CONNECTED mode, the UE stops validity timer T331 (if running) and deletes the dedicated idle mode measurement configuration (if configured).
· After moving to another RAT due to inter-RAT cell reselection, the UE stops validity timer T331 (if running) and deletes the dedicated idle mode measurement configuration (if configured)
· While transition from NR INACTIVE mode to NR IDLE mode, the UE keeps the validity timer T331 (if running) and the dedicated idle mode measurement configuration (if configured), i.e. just continue. 
· While transition from LTE INACTIVE mode to LTE IDLE mode, the UE keeps the validity timer T331 (if running) and the dedicated idle mode measurement configuration (if configured), i.e. just continue.
· When UE reselects to a cell that is not part of the validity area, the UE stops the validity timer and also clears the entire early measurement configuration.
· For the early measurements during a 2-step resume: 
if RRCConnectionRelease does not include idle/inactive measurement configuration, the UE keeps the configuration and T331 continues running (i.e. no action);
if RRCConnectionRelease includes idle/inactive measurement configuration, the new configuration completely replaces the old configuration (incl timer which would be started).
if RRCConnectionRelease includes an release indication, the UE releases the old configuration, stops timer. 
· The validity area is defined as a carrier list (which could be different from the carriers to be measured during RRC_IDLE/INACTIVE) with optional PCI list per carrier.
· The early measurement results are sorted by RSRP unless only RSRQ is configured as reporting quantity.
· The validity area cannot include IRAT cells
· If, for a frequency for which SSB config was provided by broadcast @ initial configuration, reselected cell does not broadcast SSB config the UE is not required to measure concerned frequency while camping on concerned cell (but should re-attempt following another re-selection)
· Measurement for Cell reselection (304) and early measurements are independent. 
· In case UE cannot find suitable cell to camp or in anycell selection does not trigger stopping T331 or deleting early measurement configuration (no need to capture in the TS). 

· The NR Rel-16 early measurement reporting solution is introduced in LTE
· a.	The network can request (in RRCConnectionResume) the UE to send early measurements
· b.	The UE can include early measurements in RRCConnectionResumeComplete.
· If a UE is released by an eNB which only configures bcast LTE early measurements and then reselects to an eNB which broadcasts both LTE and NR idle/inactive measurement configurations, the UE shall apply these NR configurations
· A new indication is introduced in SIB2 to indicate that the UE can perform NR early measurements while camped on the cell. 
· At least one indication is introduced in RRCConnectionResume to indicate that the UE shall include the LTE and/or NR early measurements in RRCConnectionResumeComplete.
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