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1. Introduction
In email discussion 106#35, there are different views on whether validity area is needed for early measurement configuration. This contribution provides further consideration based on email discussion 106#35.
2. Discussion
The main motivation to support validity area is to save UE power by avoiding unnecessary early measurement. In 106#35, the so called class A deployment scenarios (described below) were identified as most basic target scenarios for validity area configuration.[1]
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Figure 1: Class A Scenarios [1]
The potential NR deployment scenarios for validity area configuration are formulated as following[1]:
· 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.

With regard to the example of figure 1, some people think the network can configure the UE with F2 as candidate frequency to measure, and configure the validity area with only source cell and neighbor cell 3. Thus the UE will not try to measure F2 when it camps on neighbor cell 1.
Per our understanding, it is still unclear and confusing on how to configure validity area in more complex scenarios. In the example as figure 1, the network may want to configure both F2 and F3 as candidate frequency but not only F2. According to current LTE euCA specification, the network has to include source cell, cell 1 and cell 3 as the validity area. The problem is when UE camps on cell 1, it will search F2 for early measurement which it will never detect. And while it camps on source cell and cell3, it will search for F3 which it also cannot detect. In other words, in a more complicated scenario, unnecessary measurement are not avoided by current validity area solution.
To resolve this problem, one solution is to configure validity area for each candidate frequency. In the example of figure 1, the validity area for F2 will include cell 3 and source cell. The validity area for F3 will include cell 1. By this improvement, unnecessary measurement can be avoided.However, this improvement will brings significant signaling overhead increasing in real deployments.
However, in LTE euCA specification, only one single validity area can be configured. Following are the structure of MeasIdleConfig in LTE euCA.
MeasIdleConfig information element
-- ASN1START

[bookmark: _Hlk522735532]MeasIdleConfigSIB-r15 ::= SEQUENCE {
	measIdleCarrierListEUTRA-r15	EUTRA-CarrierList-r15,
	...
}

MeasIdleConfigDedicated-r15 ::= SEQUENCE {
	measIdleCarrierListEUTRA-r15	EUTRA-CarrierList-r15				OPTIONAL,	-- Need OR
	measIdleDuration-r15		ENUMERATED {sec10, sec30, sec60, sec120,
												sec180, sec240, sec300, spare},
	...
}

EUTRA-CarrierList-r15 ::= SEQUENCE (SIZE (1..maxFreqIdle-r15)) OF MeasIdleCarrierEUTRA-r15

[bookmark: _Hlk522735614]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

-- ASN1STOP

We understand the cell in the validity area is identified by a PCI in the IE validityArea and the corresponding carrier frequency. Note that the MeasIdleCarrierEUTRA is used to configure a frequency to measure. Thus the validityArea IE contained in MeasIdleCarrierEUTRA is not the validity area only for this frequency. All validityArea contained in EUTRA-CarrierList forms a single validity area.
Observation 1. [bookmark: _GoBack]To avoid unnecessary measurement, validity area should be configured per candidate frequency, which brings significant signaling overhead increasing. In R15 LTE euCA, only one single validity area can be configured.
The second problem of validity area approach is the difficulty for network configuration as many companies pointed out in email discussion 106#35[1]. To configure properly the validity area, the source node needs deployment and coverage information of each candidate frequency and neighbor cells. It is not easy for network node to acquire such information in real deployment, especially when there are a lot of neighboring pico nodes and small cells.
As a consequence, the network node may configure validity area only with cells of the same node as the source cell. This will limit the application of early measurement dramatically. 
Observation 2. It is difficult for the network to configure validity area across network nodes due to the difficulty in acquiring full picture of neighboring network deployment. This will limit the application of early measurement in real deployment.
In the email discussion 106#35, an alternative solution was proposed. In this solution, network provides a list of available frequency for early measurement via SIB. The UE which is configured with early measurement will acquires this available frequency list when it camps on a new cell. If a frequency configured to the UE is not present in the available frequency list, the UE ignores this frequency.
Take the scenario of figure 1 as example, the UE can be configured with F2 and F3 as candidate frequency to measure. In SIB of neighbor cell 1 and source cell, the available frequency list includes F2. In SIB of cell 3, the available frequency list includes only F3. UE determine which frequency is to be measured based on the frequency configured to it and the available frequency list.
Note that it is unnecessary to include full measurement configuration for an available frequency, i.e. only frequency information is enough for UE to distinguish whether it is available. Thus the signaling overhead can be avoided if operate wants to configure early measurement only via RRC release message.
Further, since each node only take cares of its local deployment, this solution is much easier for the network implementation compared to validity area solution.
Proposal 1 In stead of validity area solution, an available frequency list is indicated via SI. UE determines whether a candidate frequency configured to it is available for measurement according to the available frequency list indicated in I of its serving cell.
3. Conclusion
Observation 1. To avoid unnecessary measurement, validity area should be configure per candidate frequency, which brings significant signaling overhead increasing. In R15 LTE euCA, only one single validity area can be configured.
Observation 2. It is difficult for the network to configure validity area across network nodes due to the difficulty in acquiring full picture of neighboring network deployment. This will limit the application of early measurement in real deployment.
Proposal 1 In stead of validity area solution, an available frequency list is indicated via SI. UE determines whether a candidate frequency configured to it is available for measurement according to the available frequency list indicated in SI of its serving cell.
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