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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Validity area has been introduced in eUCA topic for idle early measurement. At RAN2#105bis meeting RAN2 has discussed early measurements for both IDLE and INACTIVE with following agreements:

Agreements
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:

This contribution further discusses the necessity of validity area for both IDLE and INACTIVE measurement and potential deployment scenarios to apply validity area.
2. Discussion
2.1. [bookmark: _Ref536869248][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK28][bookmark: OLE_LINK29][bookmark: OLE_LINK23][bookmark: OLE_LINK21][bookmark: OLE_LINK22][bookmark: OLE_LINK30][bookmark: OLE_LINK31][bookmark: OLE_LINK24]Validity area Vs measCellList in LTE eUCA
In LTE eUCA, validity area has been introduced for reducing the unnecessary UE early measurement. In RAN2 101 bis meeting the below agreements are reached for the validity area. 
Agreements:
1	A valid area in term of cell list for IDLE state measurement is optional configured only by RRC release.  The valid area is used to indicate where UE to perform euCA IDLE state measurement when the validity timer is not expired. When UE reselects to a cell out of the valid area, UE should consider the validity timer expires.
2	Introduce an indication in SIB2 to indicate eNB wishes to receive euCA idle measurement report. If the indication is configured UE will continue performing the idle state measurement based on the configuration of the dedicated signalling after cell reselection until the validity timer expires
In RAN2 102 meeting the further agreements are reached. 
Agreements:
1	UE only reports IDLE mode measurements on carriers where it supports CA band combination(s).
2	Validity Area configuration is per carrier frequency: If UE reselects to a frequency outside the validity area, T331 is stopped (no changes required to the CR).
3	Allow providing quality thresholds for both RSRP and RSRQ for IDLE mode measurement reporting condition. UE only provides measurements if both configured thresholds are met.
Both validity area and measCellList are introduced to improve the UE power consumption, the introduction of validity area and measCellList are highlighted in green in the introduction section from the last meeting agreement. However they are used in different ways. Validity area limits where to perform early measurement while measCellList limits which cells to be measured. 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 cell not belonging to the valid area. If measCellList is configured, UE only measures the cells listed in the measCellList. 

Below, we use a practical example to explain the main difference between the validity area and measCellList in LTE euCA.



Figure 1: Validity area in LTE eUCA
As depicted in figure1, there is 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 aggregated using CA. When UE is connected in cell 0, network can configure the same measurement frequencies and cells for validity area and measCellListto 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. 
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 at cell 5, because the network will not aggregate the cell 0~cell 4 with cell 5. 
Observation 1: Validity area limits where to perform early measurement while measCellList limits which cells to be measured.
2.2. Validity area for CA/DC enhancement
Measurement in IDLE and INACTIVE state will consume extra UE power by perform measurement of cell that may not be used for DC or CA. Thus, the main intention of introducing the valid area is to assist UEs performing just necessary IDLE and INACTIVE measurement according to dedicated configuration after cell reselection in some scenarios. The validity area is also useful to avoid wasting UE power due to measurements of cells that cannot be used for CA or DC, or as UE may quickly move far away from certain cells. 
Observation 2: Validity area is useful to avoid unnecessary UE measurement in IDLE and INACTIVE state and reduce UE power consumption
The validity area also provides flexibility for the network to control the UE behaviour based on network deployment. Therefore,
Proposal 1: Validity area is introduced in NR for both IDLE and INACTIVE UE early measurement.
But, validity area may be achieved at the expense of network configuration complexity. To avoid network complexity of configuring validity area, the validity area configuration may follow similar configuration as for eUCA by configuring validity area as a list of PCIs. By configuring the validity area as list of PCIs, network can flexibly configure or reconfigure validity area by adding or removing new PCI list to existing validity area at ease.
Proposal 2: Validity area for both IDLE and INACTIVE UE measurement can be configured as list of PCIs. 
2.3. Practical deployment scenarios for validity area
Potential scenarios for which valid area of both IDLE and NACTIVE state measurement can apply are following:
· Scenario A：Some neighbor cells of the source cell (i.e. the cell which configures UE to perform IDLE or INACTIVE state measurement via dedicated signaling) belong to eNB/gNBs that do not support any frequencies that UE is configured to measure. As illustrated in the following figure2.


Figure2: Scenario A
As in above figure 1, some practical deployments for Sceanrio A can be considered as follows
· Scenario A1: the source eNB/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 eNB/gNB is deployed by operator, while some of its neighbors are cells of private networks or other operator.  The source eNB/gNB does not know the frequencies used by private networks or by other operator.  
· Scenario A3: While upgrade the network, if the source eNB/gNB is upgraded earlier than some of its neighbor eNB/gNBs, the source eNB/gNB may configure UEs to perform IDLE or INACTIVE state measurement on some frequencies which are supported by its neighbors which have not been upgraded.
In above scenario of figure 2, UE is configured to perform IDLE or INACTIVE state measurement on F2 by the source cell via dedicated signaling. After UE reselects to neighbor cell1, no cell on F2 will be detected for CA purpose even if the UE performs IDLE or INACTIVE state measurement. A valid area of performing IDLE or INACTIVE state measurement which precludes neighbor cell1 can prevent the UE from performing unnecessary IDLE or INACTIVE state measurement in this case. As a result, the power consumption of UE can be reduced.
[bookmark: _Ref4517893][bookmark: _Ref4532716]Proposal 3: Scenario A can be considered as the target scenario to apply validity area for both IDLE and INACTIVE measurement in NR.
3. Conclusion
In this contribution, we discuss the necessity of validity area in NR early measurement. The proposal are following: 
Observation 1: Validity area limits where to perform early measurement while measCellList limits which cells to be measured.
Observation 2: Validity area is useful to avoid unnecessary UE measurement in IDLE and INACTIVE state and reduce UE power consumption
Proposal 1: Validity area is introduced in NR for both IDLE and INACTIVE UE early measurement.
Proposal 2: Validity area for both IDLE and INACTIVE UE measurement can be configured as list of PCIs. 
Proposal 3: Scenario A can be considered as the target scenario to apply validity area for both IDLE and INACTIVE measurement in NR.
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