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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In Xi'an #105-Bis meeting [1], RAN2 agreed to introduce NR IDLE/INACTIVE CA measurement. The related agreements are listed as follows:
	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 discuss the related RAN4 requirement for NR IDLE/INACTIVE CA measurement. 
2	Discussion  
In current RAN4 spec, TS36.133 Section 4.9 has specified the IDLE mode CA measurement for LTE SA mode UE during Rel-15 euCA WI. For UE which supports ca-IdleModeMeasurements, UE shall perform measurement on the configured overlapping and non-overlapping inter-frequency carriers for IDLE mode measurement reporting shown as Table 1.  
Table 1: Measurements of inter-frequency CA candidate cells
	Serving cell signal quality
	Srxlev ≤ SnonIntraSearchP or 
Squal ≤ SnonIntraSearchQ
	Srxlev > SnonIntraSearchP and 
Squal > SnonIntraSearchQ

	Overlapping with carriers for 
re-selection
	Overlapping
	Non-overlapping
	Overlapping
	Non-overlapping

	# of early measurement reporting carriers
	3 (0 or 1 inter-frequency carrier may be a non-overlapping carrier)
	1 (0 or 1 inter-frequency carrier may be a non-overlapping carrier)

	Measurement delay
	4.2.2.4
	N/A
	N/A
	N/A

	Measurement accuracy
	9.1.3B.2 & 9.1.6B.2
	9.1.3B.3 & 9.1.6B.3
	9.1.3B.3 & 9.1.6B.3
	9.1.3B.3 & 9.1.6B.3



Where the definition of overlapping and non-overlapping carriers are:
· Overlapping: a carrier configured by higher layer for early measurement reporting and inter-frequency mobility measurements.
· Non-overlapping: a carrier configured by higher layer for early measurement reporting while not configured for inter-frequency mobility measurements.
Besides, TS36.133 Section 4.2.2.9 specifies that UE shall be capable of monitoring a total of at least 8 carrier frequency layers in RRC_IDLE state meaning that, according the current spec, the overall measurement capability for UE who supports IDLE mode CA measurement may be extended by 1 carriers (number of non-overlapping carrier), compare to the measurement capability specified in IDLE mode cell re-selection. Here is the example, when UE already monitors 8 carrier frequency layers in E-UTRA measurements RRC_IDLE state, and Network configures only non-overlapping carriers for early measurement reporting. The overall number of monitoring carriers may become at least 8+1 =9 carriers when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. 
[bookmark: _Ref16689764]Observation 1: In LTE euCA, Comparing to the measurement capability specified in IDLE mode cell re-selection, for UE which supports IDLE mode CA measurement, the overall measurement capability may be extended for 1 carriers.

In our understanding, UE power consumption is very important in IDLE mode. Even with IDLE mode CA measurement, we still prefer not to increase the baseline on UE IDLE measurement capability in Rel-15. Therefore, we suggest
[bookmark: _Ref16690084]Proposal 1: In NR, supporting IDLE/INACTIVE mode CA measurement should not extend the measurement capability defined in Rel-15.  
  
We then discuss the restrictions on the early measurement reporting, i.e., 0 or 1 inter-frequency carrier may be a non-overlapping carrier. Assuming that Srxlev ≤ SnonIntraSearchP, and UE is monitoring 8 carriers and the RSRP for these carriers are as shown in Table 2.   
Table 2: Example of IDLE/INACTIVE mode CA measurement
	
	Non-overlapping carriers
	Overlapping carriers

	RSRP Ranking
	F1: -82dBm
	F4: -90dBm

	
	F2: -86dBm
	F5: -91dBm

	
	F3: -89dBm
	F6: -93dBm

	
	
	F7: -95dBm

	
	
	F8: -97dBm



Since UE can only report 0 or 1 carrier from the set of non-overlapping carrier, UE may report:
· “1” non-overlapping carrier, e.g., UE reports F1, F4, F5. 
· F2 and F3 with higher RSRPs than all overlapping carriers are not reported.
· “0” non-overlapping carrier, e.g., UE reports F4, F5, F6. 
· F1, F2 and F3 with higher RSRPs than all overlapping carriers are not reported.
In our understanding, this is strange that UE cannot report the carrier with better RSRP to network. Therefore, we suggest to remove such restriction and propose
[bookmark: _Ref16690090]Proposal 2: In NR, RAN4 to remove the restriction on the number of overlapping and non-overlapping carriers in early measurement reporting and only specify the total number of carriers.

We also notice that based on the current spec, UE monitors more carriers for IDLE mode CA measurement when one of the serving cell signal quality is no larger than a certain threshold, i.e., Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ. 
[bookmark: _Ref16690064]Observation 2: UE monitors more carriers for IDLE mode CA measurement when one of the serving cell signal quality is no larger than a certain threshold.

However, in this case, UE might prefer to allocate more resources (time and power) for cell re-selection. On the other hand, when serving cell signal quality is good, i.e., Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE has less intention to perform frequent measurement for cell re-selection. In this case, UE can spend more time and power on candidate CA carriers. So we suggest
[bookmark: _Ref16690095]Proposal 3: RAN4 to discuss whether to follow the LTE IDLE mode CA measurement rules, i.e., UE monitors more carriers when one of the serving cell signal quality is no larger than a certain threshold and measures less carriers for CA measurement otherwise.

[bookmark: _Ref525844622]

4	Summary 
In this contribution, we have the following observations:
Observation 1: In LTE euCA, Comparing to the measurement capability specified in IDLE mode cell re-selection, for UE which supports IDLE mode CA measurement, the overall measurement capability may be extended for 1 carriers.
Observation 2: UE monitors more carriers for IDLE mode CA measurement when one of the serving cell signal quality is no larger than a certain threshold.
And we propose
Proposal 1: In NR, supporting IDLE/INACTIVE mode CA measurement should not extend the measurement capability defined in Rel-15. 
Proposal 2: In NR, RAN4 to remove the restriction on the number of overlapping and non-overlapping carriers in early measurement reporting and only specify the total number of carriers.
Proposal 3: RAN4 to discuss whether to follow the LTE IDLE mode CA measurement rules, i.e., UE monitors more carriers when one of the serving cell signal quality is no larger than a certain threshold and measures less carriers for CA measurement otherwise.
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