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1 Introduction
At RAN2#106 the topic of early measurements was discussed. Some agreements were made:
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)
However, it still remains to discuss some details of early measurements such as, the necessity of validity area, the content of validity area and the impact on the UE behavior. Thus, the following email discussion was agreed to continue the discussion on early measurements:

· [106#35][NR/DCCA] Validity area (vivo)


-
Whether it is needed or not


-
What is the content of the validity area 


-
If configured, how does it affect UE idle measurement performing behaviour


o
What happens if the UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running


o
What happens if the UE reselects back to a cell that is part of the validity area while measIdleDuration is running



Intended outcome: Report to next meeting


Deadline:  Thursday 2019-08/08
This email discussion looks at the following aspects as mentioned above:

1) Potential scenarios for validity area configuration 
2) Content of the validity area configuration
3) UE idle measurement performing behavior, if validity area is configured
2 Discussion

2.1 Deployment scenarios for validity area
In LTE eUCA, validity area has been introduced as a result of the discussion on the deployment scenarios of validity area [1]. During the discussion, class A deployment scenarios (described below) were identified as most basic target scenarios for validity area configuration.

Class A Scenarios：Some neighbour cells of the source cell (i.e. the cell which configures UE to perform IDLE state measurement via dedicated signalling) belong to eNBs that don't support any frequencies that UE is configured to measure. As illustrated in the following figure.
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Figure 1: Class A Scenarios [1]
In the above Figure, one UE is configured to perform IDLE state measurement on frequency F2 by the source cell via dedicated signaling. If UE reselects to neighbor cell1, even if the UE performs IDLE state measurement, no cell on F2, for CA, will be detected. A valid area of performing IDLE state measurement which precludes neighbor cell1 can prevent the UE from performing unnecessary IDLE state measurement in this case. As a result, the power consumption of UE and signaling overhead (measurement report will not be triggered) can also be reduced.
The class A scenarios are described as follows:
· Scenario A1: the source eNB is deployed in hotspot, while some of its neighbors are not. Hence the neighbors may only work on one frequency. 
· Scenario A2: the source eNB is deployed by operator, while some of its neighbors are cells of private networks (e.g. HeNB).  The source eNB doesn’t know the frequencies used by private networks. 
· Scenario A3: While upgrade the network, if the source eNB is upgrade earlier than some of its neighbor eNBs, the source eNB may configure UEs to perform IDLE state measurement on some frequencies which are supported by its neighbors which have not been upgraded.
Similar to LTE scenarios for validity area configuration, potential NR deployment scenarios for validity area configuration can be formulated as follows:

· Scenario A1’: the source gNB is deployed in hotspot, while some of its neighbors are not. Hence the neighbors may only work on one frequency. 
· Scenario A2’: the source gNB is deployed by operator, while some of its neighbors are cells of private networks (e.g. NPN).  The source gNB does not know the frequencies used by private networks. 
· Scenario A3’: While upgrading the network, if the source gNB is upgraded earlier than some of its neighbor gNBs, the source gNB may configure UEs to perform IDLE state measurement on some frequencies which are supported by its neighbors which have not been upgraded.
Question 1: Do companies agreed that deployment scenarios, such as scenarios A1’, A2’, A3’ described above, are also valid NR deployment scenarios and validity area configuration may be useful in such deployment scenarios?
a) yes

b) No

	Company
	Option (s)
	Comment

	ZTE
	b)
	Regarding the scenario in Figure1, we have following comments:

· For early measurement configuration in SI:
For early measurement configured in SI, it is reasonable that only the valid candidate CA/DC cells/freqs will be listed in SI, so in above example, neighbour cell1 will only broadcast freq3 in its early measurement in SI. If a UE is indicated to use the early measurement configured in SI (i.e. RRC dedicated signalling only provides measIdleDuration), then when UE moves to neighbour cell1, it knows that freq2 is not a valid candidate and stops measurement on freq2. 

So we don’t see much benefit to introduce validity area in SI. 

·  For early measurement configuration in RRC dedicated signalling:
In Rapporteur’s example, we think the problem cannot be easily solved by introducing validity area. For instance, it is possible that network may configure a UE to measure both freq2 and freq3 in early measurement (e.g. adding freq2 when UE is in source cell and cell 3, and adding freq3 when UE is in cell 1). Then both source cell, cell1 and cell 3 should be indicated in validity area. However, as a consequence, UE will still search freq2 when it moves to cell1, and similarly, UE has to search freq3 when it is in source cell or cell 2.  
In our understanding, it makes sense that network will indicate all “valid” CA/DC candidate freqs/cells in early measurement provided in SI. If a UE receives measured freq/cell list from dedicated signalling, to avoid unnecessary measurement after cell-reselection, one possible way is to compare the measured list with the ones provided in SI, and only perform measurements on the common freqs/cells. Note that this is also referring to the discussion in [106#36] (e.g. Q3). 

So in our view, validity area is not a good way for reducing UE’s power consumption, while whether UE can take common measured candidates from RRC and SI can be further discussed in [106#36]. 
[Rapporteur] Early measurement configuration can be considered as follows in:
· SIB 

Early measurement configuration in SIB would be with very high overhead, this may not be optimal for operators.

· RRC release

Early measurement configuration in RRC release has more flexibility for operator without any signaling overhead in SIB.

· Combination of SIB and RRC release signaling

In case the early measurement configuration is done in a combination of SIB and RRC release, this would require all early measurement cells to broadcast early measurement frequency. Otherwise, UE may not always be able to perform early measurement. For example, if UE reselect from cell1 to cell2, if cell2 does not broadcast early measurement frequency, UE would not perform early measurement. Additionally, both SIB and RRC release are required to support early measurement configuration simultaneously. This is not an optimal network configuration.

Conclusion:

Early measurement configuration as validity area in RRC release is more optimal solution for early measurement configuration

	Ericsson
	
	If the network implements only a SIB based solution (i.e. idle meas configuration is broadcasted in SIB, and only measIdleDuration is provided in RRCRelease), then the concept of validity area is not necessary because the cell that is broadcasting the meas config knows which frequencies are relevant to be measured. On the other hand, if the list of frequencies to measure is to be provided via RRCRelease, then validity area could have some advantage in letting the UE know which frequencies to measure depending on which cell it may reselect to while in IDLE or INACTIVE mode. However, this assumes the node/cell that is releasing the UE has a (complete) knowledge of that information (which frequencies are relevant to which cells the UE is likely to re-select to while T331 is running)

	CATT
	
	The main point is that the UE power consumption could be minimized by avoiding the unnecessary measurements. The unnecessary measurements can be controlled by validity area in some scenarios.

	Samsung
	No (b)
	As indicated by others, the eMeas config provided on SI should only include frequencies locally deployed so the concept is not needed.

For eMeas config provided by dedicated signalling we have a similar view of ZTE (and agree this relates to discussion [106#36])i.e:

a) We agree that dedicated signalling may include frequencies not deployed at the UE’s current location and that it would be nice if UE can avoid searching such frequencies

b) We think it would be much simpler if SI would indicate which of these non-camping frequencies is locally deployed

Some further remarks:

· We think above is similar to what UE does for cell reselection priorities

When having an indication like as in b), there is a similar issue regarding what UE does when leaving and re-entering deployment area. We think UE takes no action other than that suspending search upon leaving deployment area (and resuming it again upon re-entry)

[Rapporteur] See comment to ZTE


	Qualcomm
	a)
	We think it is useful for UE power saving purpose in case that the UE performing unnecessary IDLE state measurements for some invalid cells. And Ericsson raised a valid point that it is useful at least if the list of frequencies to measure is to be provided via RRCRelease
For the ZTE/Samsung’s suggestion (referring to the discussion in [106#36], we understand that it is a different issue:

· Validity area discussed here provides a mechanism of cell level configuration to avoid UE power consumption of detecting undeployed neighbour cells

· Question 3 in [106#36] discussed how the UE handles the case that the frequency list for early measurements provided in RRC release message and SIB are different, i.e. it is a frequency level approach to avoid UE power consumption of detecting undeployed frequencies.

So, we don’t see much conflicts to discuss both approaches in two email discussions. 

	MediaTek
	b)
	We agree with ZTE and Samsung that the concept of Validity Area is not useful in case target frequencies is provided in SI. If we also agree to measure only common frequencies provided in both SI and dedicated signalling, it is not necessary to have validity area. 

	vivo
	a)
	In LTE euCA, the list of frequency for IDLE mode measurements can be indicated in LTE RRC release message, or LTE SIB. And RAN2#106 agreed that 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). 

	LG
	a)
	We think that validity area configuration is useful in such NR deployment scenario.

	OPPO
	
	We think the validity area configuration is useful to control the area scope of the measurement and exclude the invalid measurement results.

	Spreadtrum
	a)?
	We think it is useful for reducing UE power consumption. The configuration may be different in RRCRelease and in SIB. The network can control the UE to avoid unnecessary measurement through the mechanism of Validity Area based on its capability and network deployment.

	Interdigital
	a)
	Validity area configuration is useful for UE power savings when early measurements are configured in RRCRelease (as stated by several companies).  Compared to using the common frequencies between SI and dedicated signalling, the validity area approach seems simpler from UE behaviour (UE always uses the dedicated configuration).  It also reduces SIB signalling overhead when the NW choses to use dedicated signalling for the measurement configuration.

	Apple
	a)
	The validity area is useful to reduce UE power consumption. It provides a flexible method for NW to control the area of supporting the early measurement feature, and it provides a simple way for UE to reduce UE power consumption due to the early measurement termination immediately when out of the validity area. 

	Huawei, HiSilicon
	a)
	There are more scenarios than the ones listed above where different neighbour nodes hosting candidate cells for reselection might have different capabilities e.g. inter-vendor border areas or equivalent HPLMN.

In such locations, when frequencies for early measurements are only provided in dedicated signalling, the validity area can be used to only include cells controlled by nodes that are known to support the indicated frequencies, and cells of nodes that the network doesn't know about would simply not be included.

	Intel
	a)
	While we sympathise with ZTE/Samsung’s views, the validity area can save power consumption at the UE, and it also helps to have the LTE euCA approach for this (otherwise, the UE may have to keep track of cells only for LTE and not for NR), and so prefer (a).

	Nokia
	b)
	We do not see really any benefit of validity area if configuration is done in system information. If configuration is done vai RRCRelease it seems to be very difficult ot know how to limit the area. Only reason to limit the are would be UE power consumption and as the early measurements do not consume any more than reselection measurements then the benefit seems to be missing?


Summary for Q1 
15 companies provided input to this question.  Summary to Q2 below.
Another parameter measCellList was also introduced for reducing measurement reporting overhead. However, measCellList is used in different ways with different performance from validity area. Validity area limits where to perform early measurement while measCellList limits which cells to be measured when early measurement needs to be performed. If validity area is configured, UE only needs to perform early measurement when staying in the valid area, i.e. UE is allowed to stop early measurement once it camps on any of the cells not belonging to the valid area. If measCellList is configured, UE only measures the cells listed in the measCellList.
For example, as shown in Figure 2, there is an ideal backhaul between gNB1 and gNB2, but there is no ideal backhaul between gNB1 and gNB3, it means that only Cell 0, 1, 2, 3, 4 can be used for CA. When UE is connected in Cell 0, network can configure the same measurement frequencies and Cells for validity area and measCellList (Cell0, Cell 1, Cell 2, Cell3 and Cell4) to UE.  When UE goes to idle and moves from Cell 0 to Cell 5 or Cell6 the UE can stop the early measurement due to out of the scope of validity area (Cell0, Cell 1, Cell 2, Cell3 and Cell4). 

If the validity area is not configured, but measCellList is configured, the UE would perform early measurements for the Cell 0~Cell 4 even if UE move to Cell 5. However, the early measurements for the Cell 0~Cell 4 are useless if the UE is camping on Cell 5, because the network will not aggregate the Cell 0~Cell 4 with Cell 5.
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Figure 2: Validity area vs measCellList
Question 2: Do companies agree that validity area can avoid wasting UE power with regard to UE performing early measurement?    
a) Yes
b) No
	Company
	Option (s)
	Comment

	ZTE
	b)
	See our comments in Q1.

	Ericsson
	
	Yes, but under certain conditions and scenarios such as we want to use dedicated signalling and the source node that is releasing the UE to IDLE/INACTIVE has a good overview of the carriers supported in other nodes. 

	CATT
	a)
	In some cases and scenarios, validity area configuration can avoid UE’s unnecessary early measurement and thus save power.

	Samsung
	No (b)
	See our comments for Q1

	Qualcomm 
	a) Yes
	Agree vivo’s analysis

	MediaTek
	b)
	We are not sure that the source node (that releasing UE to IDEL/INACTIVE) could have the full knowledge on the carriers supported by other nodes. Therefore, we don’t think NW will provide this additional information. Although in theory the concept could save UE power in some case, we don’t think it would be useful in practical.

	vivo
	a)
	Avoid UE performing excessive useless measurement would save UE power.

	LG
	a)
	We think that validity area configuration is related to stopping T331 which can save UE’s power for measurement.

	OPPO
	a) Yes 
	First of all, we think the frequency should be the subset of the frequency list for cell reselection area. We are not sure if the UE will perform the measurement on a low priority frequency for early measurement report. If so, the validity area can control the UE perform the measurement on a low priority frequency in a valid area and it can reduce the UE power consumption.

	Spreadtrum
	a)
	Avoid unnecessary measurements to save UE power.

	Interdigital
	a)
	See our comments in Q1.

	Apple
	a)
	Agree vivo’s analysis. 

	Huawei, HiSilicon
	a)
	Yes, see comments for Q1.

	Intel
	a)
	Agree to Vivo’s comments.

	Nokia
	b)
	Like mentioned in Q1 it seems very difficult for network to know how to limit measurements in area. In theory there could be some benefit but it is almost impossible to realize that in real life situation.


Summary for Q1 and Q2
15 companies provided input to Q1 and Q2. 8 companies agree that validity area can avoid wasting UE power with regard to UE performing early measurement.
8 companies clearly agree that, similarly to LTE, there are scenarios in NR where validity area configuration would be useful. 2 companies think that the validity area configuration is useful to control the area scope of the measurement and exclude the invalid measurement results and avoid unnecessary measurements.  3 companies think that the concept of Validity Area is not useful in case target frequencies is provided in SI. If it is agreed to measure only common frequencies provided in both SI and dedicated signaling, it is not necessary to have validity area. The Rapporteur explained that, in case the early measurement configuration is done in a combination of SIB and RRC release, this would require all early measurement cells to broadcast early measurement frequency. Otherwise, UE may not always be able to perform early measurement. For example, if UE reselect from cell1 to cell2, if cell2 does not broadcast early measurement frequency, UE would not perform early measurement. Additionally, both SIB and RRC release are required to support early measurement configuration simultaneously. This is not an optimal network configuration.
2.2 Content of the validity area
In LTE eUCA, validity area has been introduced for reducing unnecessary UE early measurement. The configuration is highlighted in yellow.
MeasIdleCarrierEUTRA-r15::=


SEQUENCE {


carrierFreq-r15





ARFCN-ValueEUTRA-r9,


allowedMeasBandwidth-r15


AllowedMeasBandwidth,


validityArea-r15




CellList-r15




OPTIONAL,
-- Need OR


measCellList-r15




CellList-r15




OPTIONAL,
-- Need OR


reportQuantities




ENUMERATED {rsrp, rsrq, both},


qualityThreshold-r15



SEQUENCE {



idleRSRP-Threshold-r15



RSRP-Range




OPTIONAL,
-- Need OR



idleRSRQ-Threshold-r15



RSRQ-Range-r13



OPTIONAL
-- Need OR


}
















OPTIONAL, 
-- Need OP


...

}

CellList-r15 ::=

SEQUENCE (SIZE (1.. maxCellMeasIdle-r15)) OF PhysCellIdRange

Some contributions [2~5] discussed the content of the configuration of validity area, and there is common understanding that the validity area for both IDLE UE measurement can be configured as a list of PCIs. 
Question 3: Companies are invited to comment on the content of the validity area, if configured:

a) List of PCIs
b) List of CellIdentity
c) Other, please specify
	Company
	Option(s)
	Comment

	Ericsson
	
	If validity area is agreed upon, then the cell list should be unambiguous. If only PCI is provided, that will not be the case. For example, assume the validity area for measuring frequency fx has a validity area that includes PCI#1. The UE could re-select to a cell with PCI#1 which is deployed at fa or it could re-select to another cell with PCI#1 which is deployed at fb, as PCIs can be reused in different frequencies. With just a PCI info, it won’t be possible for the UE to act differently in these two cells with regard to which frequencies to measure. As such, a more unambiguous identity like the cellIdentity is needed.  

	CATT
	a) 
	We think list of PCI could work if the validity area is configured per frequency. See our comment to Q4.

	Qualcomm
	a) For IDLE UE

Further study INACTIVE UE specific configuration
	FFS: How to configure validity area for INACTIVE UE

One possible solution for INACTIVE UE is to use RNA for validity area configuration to reduce configuration overhead 

	MediaTek
	a)
	We think the validity area should be configured per frequency layer and PCI list would be enough to identify a cell without ambiguity.  
In addition, we think that it is not good mix the concept of validity area and RAN notification area. So, we prefer to have unified configuration for both IDLE and INACTIVE mode UEs.
However, we would point out that the current LTE signalling on validityArea is a little bit confusing. The validity area is configured as a PCI list per “target” measurement frequency. If we are going to support validity area in NR, we prefer to separate the PCI list from “target” measurement frequency as this cell is used to compare with current “serving” cell. Detail ASN.1 could be discussed once we agree to have validity area.

	vivo
	a) or  b)
	With PCI list may be confusing, we think list of cellIdentity can be an acceptable choice for validity area configuration.
Further, UE behaviour in idle and INACTIVE are similar, so we think, in case of INACTIVE UE, validity area can be configured as per RAN Notification Area.

	LG
	a)
	It seems to be an optimization issue that validity area is configured with list of cellIdentity, instead of list of PCIs. However, if a validity area is configured with list of cellIdentity, a UE needs to read SIB1 from cells which may cause additional overhead.

	OPPO
	b) and c)
	We think the cell list should be considered as baseline. And we also can consider the RAN code or system area id or RNA and so on in order to reduce the signalling overhead if the valid area is big enough.

	Spreadtrum
	a)
	The validity area can be configured as list of PCIs of a certain frequency to avoid PCI confusion.

	Interdigital
	b) (and c)
	We agree with Ericsson that the validity area should be unambiguous.  PCI confusion could happen more often in dense NR configurations, so using cell IDs may be better.  We also see benefits in using an area ID (RNA) to reduce signalling overhead.

	Apple
	a) or b)
	If the validity area is provided per frequency, we are fine with a). Otherwise, we prefer b).

	Huawei, HiSilicon
	a)
	Since the PCI are per frequency, the issue indicated in Ericsson's comment does not exist.

	Intel
	a)
	PCIs should be enough.


Summary for Q3
12 companies provided input to this question.  9 companies agree that the validity area can be configured by means of Lists of PCIs. 5 companies think that it should also be possible to configure validity area using Lists of CellIdentity. Additionally, 3 companies think that, in case of INACTIVE mode, validity area can also be configure by means of RAN Notification Area.
2.3 UE behaviour
UE may reselect to a cell that is not part of the validity area (for any of the configured frequencies/cells) while measIdleDuration is running. This issue was discussed in [4] as “even if there may be some areas where the early measurements are not considered as useful, it does not make sense to release the whole early measurement configuration when the UE leaves the validity area. It should e.g. be considered that the UE may just temporarily leave the configured validity area and then enter it again. Instead, the UE may avoid performing early measurements while it is outside the validity area, but keep the early measurement configuration including timer T331 running.”

Some companies also pointed out that, e.g. in case MR-DC, the validity area may include cells from different RATs, e.g. validity area includes both LTE and NR cell list [7]. In such case, if the UE moves among different cells, the UE may move out of a RAT when still within the validity area, e.g. in case of EN-DC if the validity area contains both LTE and NR cell list info, the UE may moves out of SCG coverage, but still within validity area. In such case UE may need not to keep validity area cell list related info or SCG (NR RAT). Therefore
Question 4: Companies are invited to comment on the handling of measIdleDuration and the configuration 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:
a) Stop the timer and clear the entire early measurement configuration 
b) Stop measurement, keep the timer running and keep the entire early measurement configuration 
c) Stop measurement, keep the timer running and clear early measurement configuration for the concerned RAT 
d) Other, please specify

	Company
	Option(s)
	Comment

	Ericsson
	b
	If the validity area concept is agreed and is configured, our view regarding UE behavior when exiting the validity area is:
1. If the UE leaves the validity area for a particular frequency in the frequencies to be measured (i.e. camping on a cell that is not part of the validity area for that specific frequency to be measured), the only UE action is to not perform measurements for that frequency while in the current camping cell.
2. If the UE leaves the validity area for all the frequencies in the frequencies to be measured (i.e. camping on a cell that is not in the validity area of any of the frequencies to be measured), the only UE action is to not perform measurements for all frequencies while in the current camping cell (this is just a generalization of #1 above)


	CATT
	b) With details FFS
	We think it is useful to first clarify that the validity area, if introduced, would be configured per frequency, and for a given frequency it would be either NR or LTE. Then in the options “clear or keep” the early measurement configuration means to clear or keep all configurations for NR and LTE frequencies, if any. Therefore we think that the behavior of clearing the whole early measurement configuration when UE leaves the validity area needs further discussions. It needs to be taken into account that UE may be in very high mobility and the cell size can be quite small for higher NR frequencies. We think option b) is a starting point for further discussions.

	Samsung
	b
	See question 1 (i.e. similar issue applies when indicating deployment area in a different manner)

	Qualcomm
	a)
	Please note that a) is specified LTE euCA behaviour which is captured in section 5.6.20 of 36.331:

1>
if validityArea is configured in VarMeasIdleConfig and UE reselects to a serving cell whose physical cell identity does not match any entry in validityArea for the corresponding carrier frequency:

2>
stop T331;
1>
if T331 expires or is stopped:

2>
release the VarMeasIdleConfig;

=================================

We prefer to reuse Rel-15 LTE euCA principle because of the following justifications: 
· From technique perspective, early measurements are introduced for scenario that the UE enters idle/inactive state for a short duration to handle bursty traffic. That is why the maximum value of validity timer is just 5min. Within such short duration (up to 5min), we think it is quite a corner case that the UE just temporarily leaves the configured validity area and then enter it again. Thus, we don’t think it is necessary to optimize this scenario. 
· There will be misaligned UE behaviour between NR early measurement and LTE early measurements. Then if a UE supporting ENDC was configured with both LTE and NR early measurements, how the UE will handle the conflicted handling for NR and LTE if reselects to different RATs?  

· Rel-15 LTE euCA took a long discussion to agree current behaviour in 36.331. We don’t see much difference in this issue between LTE early measurements and NR early measurements. Could anyone provide a justification what difference between LTE and NR early measurements makes this re-discussion in NR necessary? 
In our opinion, option a) is enough with the simplest UE behaviour.

	MediaTek
	a)
	If we are going to support validity area in NR, we prefer to follow the same behaviour as in LTE. If the UE reselects to a cell outside the validity area, the UE shall stop validity timer and release measIdleConfig.

	vivo
	a), or b)
	For b), if UE move back to validity area when measIdleDuration is running, UE can resume early measurement. There is no need for new validity area configuration.

	LG
	a)
	We think that validity area can be configured by NW considering UE’s CA and/or DC capability. Hence, if a UE reselects to a cell that is not part of the validity area, it is reasonable to release the entire early measurement configuration although measIdleDuration is still running.

	OPPO
	b)
	The configuration should be kept and keep timer running. If the UE go back to the valid area, the UE can continue to measure.

	Spreadtrum
	a)
	We think it’s better to align UE behaviour between LTE and NR.

	Interdigital
	b)
	We think it may be worth specifying a different behaviour in NR compared to LTE euCA given smaller cell sizes in high frequency.  Maintaining the configuration when moving outside the validity area will allow the UE to resume the measurements when it re-enters the validity area.  In NR, cell reselections may occur more often than in LTE given the denser deployments in high frequencies.


	Apple
	b)
	For UE power saving purpose, it is sufficient to stop the early measurement. 

	Huawei, HiSilicon
	b)
	We agree with Ericsson's explanations.

	Intel
	a)
	Agree with Qualcomm’s comments, prefer to keep the logic same as in LTE euCA.


Summary for Q4
13 companies provided input to this question. 
8 companies agree to support that on the handling of measIdleDuration and the measurement configuration, while measIdleDuration is running, when UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells), UE should stop measurement, keep the timer running and keep the entire early measurement configuration. One of the main reasons, is that UE may shortly re-enter the validity area (e.g; for high mobility UE within high frequency cells). 

7 companies think that, UE should stop the timer and clear the entire early measurement configuration. One of the main reasons is that this align with LTE eUCA UE behavior. And if a UE reselects to a cell that is not part of the validity area, it is reasonable to release the entire early measurement configuration although measIdleDuration is still running.

Question 5: If the answer to Q4 is b) or c), companies are invited to comment on the behavior when UE reselects back to a cell that is part of the validity area while measIdleDuration is running:

a) Resume the early measurement
b) Other, please specify

	Company
	Option(s)
	Comment

	
	
	If the validity area concept is agreed and is configured, our view regarding UE behavior when re-entering the validity area while the T331 is running is:

· The UE will resume performing measurements on those frequencies for which the current cell is in the validity area (i.e. normal behavior before UE left the validity area)

	CATT
	a)
	If UE stores the early measurement report when it went out of the validity area, then it can continue or start to conduct early when it goes back to validity area again. And it can report the results upon requested by the network.

	Samsung
	a)
	See question 1 (i.e. similar issue applies when indicating deployment area in a different manner)

	vivo
	a)
	See  comment to Q4

	OPPO
	a)
	

	Interdigital
	a)
	See comment in Q4.

	Apple
	a)
	

	Huawei, HiSilicon
	a)
	


Summary for Q5
All companies, that support that UE should stop measurement, keep the timer running and keep the entire early measurement configuration (at Q4), agree that when UE reselects back to a cell that is part of the validity area while measIdleDuration is running, UE should resume the early measurement.
3 Summary and Proposals

This email discussion is summarized with the following observation and proposals:
Observation1: Validity area configuration is used as a method to avoid UE’s unnecessary early measurement and save UE power.
Proposal 1: Validity area configuration is supported for early measurement.

Proposal 2: Validity area is configured by means of dedicated RRC signaling (i.e. not included in SIB)
Proposal 3: Validity area can be configured per frequency
Proposal 4: validity area can be configured by means of:

i. Lists of PCIs

ii. Lists of CellIdentity

iii. RAN notification area, in case of INACTIVE mode
Proposal 5: While measIdleDuration is running, when UE reselects to a cell that is not part of the validity area (for any of the configured frequencies/cells), UE should stop measurement and RAN2 to further consider one of the following alternative UE behaviors:
· Alt1: UE should keep the timer running and keep the entire early measurement configuration and UE should resume the early measurement when UE reselects back to a cell that is part of the validity area while measIdleDuration is running 
· Alt2: UE should stop the timer and clear the entire early measurement configuration
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