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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN2#105bis meeting, after summary of email discussion [105#54] [NR/eCA-DC]: measurement configuration [1] was discussed, some agreements on measurement configuration have been approved[2]:
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

In this paper, we further discuss some of the remaining FFS.
2. Discussion
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It has been agreed:
NR early measurements can be configured in both NR RRCRelease message and NR system information.
and
[bookmark: OLE_LINK1][bookmark: OLE_LINK4]For both IDLE and INACTIVE early measurements, SSB frequencies to be measured can be located out of sync raster. 
The configuration provided by SI can only be located in sync raster, while the configuration provided by the RRCRelease can be located out of sync raster in order to support the cells configured which PSCell / Scells do not have any SSB in the sync raster. And in RAN2#101bis, there is the following agreement:
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
Therefore, some differences in the configuration that can be provided by RRCRelease and SI are needed to support the flexibility. For example, the SSB frequencies to be measured which is configured in NR RRCRelease message can be located out of sync raster and SSB frequencies to be measured which is configured in NR SI message should be located in sync raster. In order to support the NR early measurement, some new SI is needed. There is may be redundant with the redirection SI, it is acceptable.
Proposal 1: There should be differences in the configuration that can be provided by RRCRelease and SI to support the flexibility of early measurements. Except validity timer/area and the SSB frequency location, configuration in RRCRelease and SI can be the same. 
Proposal 2: In order to support the NR IDLE/INACTIVE early measurement, new SI is needed.
For the case of MR-DC, both MN and SN can configure the RRM measurement to the UE, it is necessary to clarify which node can configure the early measurement to the UE. Considering of the uncertain mobility of the Idle and INACTIVE UE, it is difficult and less likely to configure all of the possible frequencies for early measurement even if the SN also configures the early measurement to the UE. And with the part of SN configuration, the procedure is complicated. At the same time, the possible frequencies for early measurement can be indicated to the MN with the assistance of OAM. Therefore, it is a simple implement to configure the early measurement to the UE only from the MN with the Release message.
Proposal 3: It is a simple and effective implement to configure the early measurement to the UE only from the MN with the Release message.
2.2 NR early measurement configuration for LTE UE
In rel-15 LTE euCA, early (IDLE) measurement configuration can be provided in the RRCConnectionRelease message and SIB5. 
***************************************36.331**********************************************

RRCConnectionRelease-v1530-IEs ::=	SEQUENCE {
	drb-ContinueROHC-r15				ENUMERATED {true}			OPTIONAL,	-- Cond UP-EDT
	nextHopChainingCount-r15			NextHopChainingCount		OPTIONAL,	-- Cond UP-EDT
	measIdleConfig-r15					MeasIdleConfigDedicated-r15	OPTIONAL,	-- Need ON
	rrc-InactiveConfig-r15				RRC-InactiveConfig-r15		OPTIONAL,	-- Need OR
	cn-Type-r15							ENUMERATED {epc,fivegc}		OPTIONAL,	-- Need OR
	nonCriticalExtension				RRCConnectionRelease-v1540-IEs			OPTIONAL
}

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

MeasIdleConfigSIB-r15 ::= SEQUENCE {
	measIdleCarrierListEUTRA-r15	EUTRA-CarrierList-r15,
	...
}
***************************************36.331**********************************************
For the case that UE has been connected to EN-DC, the network can distinguish whether the UE can execute NR early mearement.  If the UE can perform NR early measurement, the network can configure the UE with NR early measurement in the RRCConnectionRelease message. Follow the similar principle in euCA, NR early measurement can work with configuration of NR specified MO when the UE’s RRC connection releases from (NG)EN-DC. However, since the current specification covers only the Idle measurement on EUTRA, some new IEs complying with the NR measurement configuration is essential. 
Another case is that the UE doesn’t support (NG)EN-DC but supports NR CA. For this case, once the network acknowledges the capability of the UE, the network can configure the UE with NR early measurement in the RRCConnectionRelease message and it is beneficial to reduce delay of setting up MR-DC and/or CA.   
Similarly, with the early (IDLE) measurement configuration provided in SIB5, and UE considering of its capability for supporting (NG)EN-DC and/or NR CA, NR early measurements can be performed if some new IEs complying with the NR measurement configuration is added.
Proposal 4: NR IDLE early measurements can be configured in LTE RRCConnectionRelease message if UE supports (NG)EN-DC and the early measurements configuration should comply with the principle of NR measurement configuration. 
Proposal 5: NR IDLE early measurements can be configured which comply with the principle of NR measurement configuration in LTE SIB5 and the early measurements can be performed if UE supports (NG)EN-DC.
[bookmark: _Hlk6934128]2.3 Beam measurements and reporting
After the discussion of summary of email discussion [1], some issues on beam measurements and reporting are remained, including the additional beam reporting and CSI-RS based NR early measurements.
The early measurement reporting is used to reduce delay of setting up MR-DC and/or CA. For SSB based mearement, the reporting may include the beam information and each beam using for the DL transmission may have its speicial load situation. If only the beam with the highest measurement quantity is reported, what the network can decide is  only to transmit with the best beam or not transmit any message. If the beam is blocked or the beam has been used to tranmist between the network and other user and the load of the beam may be high, the setting up MR-DC and/or CA would be delayed. Therefore, it is better to apply the similar solution with the beam management, that is reporting additional beams as candidate beams to ensure that the network can have an available beam and the delay requirement of setting up MR-DC and/or CA can be satisfied.
Proposal 6: It is better to report additional beam to satisfy the delay requirement of setting up MR-DC and/or CA.
While for the CSI-RS based NR early measurements, it is not essential configuration for early measurement because the SSB is essential and CSI-RS is complementary in the majority situations. The CSR-RS based measurement is configured per cell, while the SSB based measurement is configured per frequency which is the same with NR early measurement configuration. Therefore, from the view of configuration structure, the SSB based measurement configuration is simpler for NR measurement configuration.
Proposal 7: It is not necessary to support CSI-RS based NR early measurements.

3. Conclusion
In this contribution, we discuss the remaining issues on NR early measurements. The proposals are following:
Proposal 1: There should be differences in the configuration that can be provided by RRCRelease and SI to support the flexibility of early measurements. Except validity timer/area and the SSB frequency location, configuration in RRCRelease and SI can be the same. 
Proposal 2: In order to support the NR IDLE/INACTIVE early measurement, new SI is needed.
Proposal 3: It is a simple and effective implement to configure the early measurement to the UE only from the MN with the Release message.
Proposal 4: NR IDLE early measurements can be configured in LTE RRCConnectionRelease message if UE supports (NG)EN-DC and the early measurements configuration should comply with the principle of NR measurement configuration. 
Proposal 5: NR IDLE early measurements can be configured which comply with the principle of NR measurement configuration in LTE SIB5 and the early measurements can be performed if UE supports (NG)EN-DC.
Proposal 6: It is better to report additional beam to satisfy the delay requirement of setting up MR-DC and/or CA.
Proposal 7: It is not necessary to support CSI-RS based NR early measurements.
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