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Discussion and Decisions
1 Introduction
There is some progress in the previous RAN2 meeting and the email discussions after last RAN2 meeting. This contribution provides our understanding on some other open issues.
· RAN2#105bis agreements

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

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)
2 Discussion

· ISSUE 1: When to start early measurement?
The purpose of idle mode measurement is to help NW for fast CA/DC configuration when UE enters CONNECTED mode. Since the CA/DC configuration is for the large data amount transmission, the idle mode measurement is not needed for UE and NW if the UE’s service does not require large amount of data transmission. Since the idle mode measurement requires extra UE power consumption, it is not reasonable for a UE who does not request CA/DC configuration to perform early measurement. 
Observation 1: The early measurement will bring the negative impact on UE power consumption if UE does not intend to connect to NW for the large data amount transmission. 
In NW side, gNB does not know the potential service requirement of UE so that gNB can only blindly configure the idle mode measurement to UE regardless of the UE’s service. Therefore, it is impossible for NW to provide the appropriate early measurement configuration. 
Observation 2: There is no effective way for gNB to provide the appropriate early measurement configuration to the UE who really has the CA/DC requirement. 

Based on the two observations, it seems unreasonable for UE to always start the idle mode measurement according to NW configuration. To achieve the purpose for NW fast CA/DC configuration and avoid the unnecessary UE power consumption on idle mode measurement, UE should start the idle mode measurement when its services prefer CA/DC configuration. Figure-1 shows three potential periods for idle mode measurement. 
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Figure-1. Potential periods for idle mode measurement

Proposal 1: The early measurement should be started by UE when CA/DC configuration is really needed. 
· ISSUE 2: Validity period of early measurement result 
In LTE euCA, it is unclear how to handle the idle measurement result when the UE stops the early measurement due to the validity timer or validity area control. 
· If UE stores the measurement result till reporting to NW in the next RRC connection, it will mislead NW to provide wrong CA/DC configuration because the the result may be outdated, if the results have been stored for a couple of hours.
· If UE clears the measurement result at the same time of stopping the early measurement, it will degrade the benefit of fast CA/DC configuration if the UE connects to NW in the next minute. 

Thus, it’s better to have some guidelines for UE to control the validity of early measurement result. 
Proposal 2: UE should store the measurement result for some time after UE stops early measurement, and the validity of early measurement result can be controlled by a configured timer or a pre-defined value. 
· ISSUE 3: Early measurement during Inter-RAT mobility 
In LTE euCA, the idle mode measurement is only restricted in LTE RAT. But in NR WI, in order to support MR-DC scenario, NW can configure UE to perform early measurement in the other RAT. 
Since one UE supporting EN-DC also supports the LTE CA/DC or NR CA/DC, the early measurement from one RAT is also helpful for the fast CA/DC configuration in another RAT. 

As shown in Figure-4, if NR gNB provides the early measurement configuration on LTE frequencies, the UE’s early measurement results on LTE frequencies can help LTE eNB to perform fast CA/DC configuration. 

Proposal 3: Idle mode measurement is supported in inter-RAT mobility between NR and LTE.  
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Figure-4. Idle mode measurement during inter-RAT mobility

3 Conclusion
According to the anlaysis in section 2, we observe that:
Proposal 1: The early measurement should be started by UE when CA/DC configuration is really needed. 
Proposal 2: UE should store the measurement result for some time after UE stops early measurement, and the validity of early measurement result can be controlled by a configured timer or a pre-defined value. 
Proposal 3: Idle mode measurement is supported in inter-RAT mobility between NR and LTE.  

