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1 Introduction
[bookmark: _GoBack]In RAN4#94-e, a way forward was agreed [1] on MR-DC RRM requirements. 
Agreements
· RAN4 use ‘actively measured’ in the definition of overlapping and non-overlapping carriers is agreeable. And RAN4 will define the conditions for ‘actively measured’ carrier. 
· RAN4 follow RAN2 and captures that 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.
· The total number of carriers that the UE must measure, for mobility and for EMR (overlapping and non-overlapping), should not exceed UE’s NR idle mode mobility measurement capability (section 4.2.2.1 in 38.133).
· UE requirements related to number of overlapping and non-overlapping carriers for EMR in NR SA idle mode, use following in order to enable further discussions in RAN4 while leaving all numbers FFS:
· The total number carriers the UE at least shall be able to measure for EMR, N ≤ 14; 
· N = A + B; 
· The number of overlapping carriers, A = [0;x]; 
· The number of non-overlapping carriers, B = [0;y]
· A, B, x and y are all FFS.
· There may be additional restrictions on number of LTE carriers to be measured in NR idle.
· RAN4 agree to option 1 and defines requirements for the detected cell status for the EMR measurement when UE transitions from RRC Connected mode to Idle or Inactive mode and after UE has entered Idle or Inactive mode
· Note: further clarification as to the conditions needs to be discussed


In this documents, we further provide our view on the remaining issues for EMR.

2 Discussion
· Definition of overlapping and non-overlapping carriers 
RAN4 agreed to adopt support of overlapping and non-overlapping carrier concept by using ‘actively measured’. Companies are welcome to give input on conditions for the definition of an ‘actively measured’ carrier. 
The carrier under doing measurement is actively measured carrier. A high priority carrier is always actively measured. If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then UE only measures inter-frequency layers of higher priority, while an equal or low priority carrier is also actively measured when Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ.
Similarly, ‘actively measured’ carrier for EMR at least meets T331 timer is active and serving cell supports EMR and is valid for UE. And UE measurement requirements applicable for EMR carriers apply while T331 timer is active, provided the serving cell support EMR.
Proposal 1: The condition of ‘actively measured’ carrier for EMR at least meets:
· T331 timer is active
· Serving cell supports EMR and is valid for UE
In our understanding, NR early measurement should apply to NR and/or inter-RAT LTE carriers. An overlapping carrier is a carrier configured for EMR and for all mobility measurement including intra-RAT and inter-RAT mobility measurements in case for cell reselection. We support Option 2 that an overlapping carrier is a carrier which the UE is actively measuring for mobility and EMR, and a non-overlapping carrier is a carrier which the UE is actively measuring for EMR only.
Proposal 2: Define that an overlapping carrier is a carrier which the UE is actively measuring for mobility and EMR, and a non-overlapping carrier is a carrier which the UE is actively measuring for EMR only.
· Whether introducing any new thresholds for EMR
WF: These can also be realized without introducing any new thresholds for EMR
1. No additional thresholds are needed for EMR
2. Let RAN2 decide
3. Use existing search thresholds
4. Weighted number of EMR carriers based on cell center or cell edge based on serving cell threshold.

[bookmark: OLE_LINK8][bookmark: OLE_LINK9]In our understanding, S-measure threshold is assumed not applicable to carriers for EMR, and beyond s-Measure threshold UE measures both EMR and non-EMR carriers. A new threhold seems meaningless, because EMR could be configured by network whether serving cell RxLev is good or good and UE in some scenarios (e.g., low-power or over-heat) is not suggested to do EMR even when Rxlev>threshold. Thus, RAN4 does not introduce serving cell-based thresholds for reducing the UE EMR measurements at cell edge.
If RAN4 cannot agree on this, we can at least wait for RAN2’s conclusion to further decide whether to apply threshold on serving cell condition for EMR.
Proposal 3: Do not introduce any threshold on serving cell based condition for EMR, otherwise RAN4 can wait and follow RAN2’s conclusion. 
· Measurement delay and accuracy requirement
Continue the discussion related to cell detection and measurement requirements on EMR carrier, at least addressing the following topics:
· RAN4 needs to further discuss the UE measurement requirements details at least including:
1. Cell detection requirements for overlapping and non-overlapping carriers.
2. Measurement requirements for overlapping and non-overlapping carriers.
3. Accuracy requirements for overlapping and non-overlapping carriers.

Questions for further discussion (Measurement requirements):
1. Shall RAN4 define UE EMR requirements for EMR carriers while T331 timer is active?
2. Shall RAN4 need to define UE EMR requirements for EMR carriers when T331 timer has expired?
3. Shall RAN4 define UE EMR measurement requirements for EMR for overlapping EMR carriers?
· when T331 is running?
· when T331 has expired?
4. Shall RAN4 define UE EMR measurement requirements for EMR for non-overlapping EMR carriers?
· when T331 is running?
· when T331 has expired?

The UE starts early measurement only when it was configured with T331 in RRC release message. Upon the expiry of T331 while in IDLE or INACTIVE mode, the UE deletes the dedicated idle mode measurement configuration, if any.
In our view, when T331 expires, it is up to UE implementation whether to continue the early measurements (e.g. based on configuration from SIB). RAN4 does not define EMR measurement requirements or reporting behaviour for UE after T331 expiry. For example, upon intra-RAT/inter-RAT cell reselection, only frequency list in the new SIB which implicitly presents on which frequencies the cell is interested to setup CA/DC, and UE can just keep the necessary measurement results or delete all so that the UE can save the storage and signaling load. Regarding the measurement configuration and results may be released by UE, the simple way is that UE is not expected to report the results of EMR after the expiry of T331.
Proposal 4: RAN4 does not need to define UE EMR requirements and UE is not expected to report the results of EMR after the expiry of T331.
UE performs cell detection for NR EMR measurement. But we don’t see the benefit of tightening of the EMR measurements and accuracy for NR EMR carriers. Current measurement delay and accuracy of cell re-selection can be reused. In our view, while T331 is running, the UE shall perform measurements and fulfil the ‘inter-frequency’ measurement requirements on the configured overlapping EMR carriers. FFS the requirements for non-overlapping EMR carriers.
Proposal 5: Current measurement delay and accuracy of cell re-selection can be reused.
RAN4 define UE EMR requirements for EMR carriers while T331 timer is active. Besides, RAN4 does not define any procedures for UE at cell change. UE behaviour shall follow what RAN2 has defined related to EMR measurement at cell change.
Proposal 6: RAN4 define UE EMR requirements for EMR carriers while T331 timer is active. For overlapping EMR carriers, measurement requirements for inter-frequency measurement can be reused, and FFS the requirements for non-overlapping EMR carriers
· Number of carriers to measure for EMR
RAN4 agreed the UE measurement capability will not change due to EMR. The total number of carriers that the UE must measure, for mobility and for EMR (overlapping and non-overlapping), should not exceed UE’s NR idle mode mobility measurement capability (section 4.2.2.1 in 38.133).
UE requirements related to number of overlapping and non-overlapping carriers for EMR in NR SA idle mode, use following in order to enable further discussions in RAN4 while leaving all numbers FFS:
· The total number carriers the UE at least shall be able to measure for EMR, N ≤ 14; 
· N = A + B; 
· The number of overlapping carriers, A = [0;x]; 
· The number of non-overlapping carriers, B = [0;y]
· A, B, x and y are all FFS.
· There may be additional restrictions on number of LTE carriers to be measured in NR idle.
If the UE is not expected to be waking up more frequently to do EMR measurements,  we agree that no further limit on the number of carriers is needed. Since measurements on overlapping carriers would not increase the total number of actively measured carriers UE monitors, we propose to just limit the number of non-overlapping carriers, and not to restrict the total number of carriers for EMR in RAN4, which is configured by network and refer to LTE euCA.
In LTE rel-15, the following multiplicity and type constraints are defined to limit the size of the different IEs used for configuring the early measurement configuration/results. The UE can be configured with 8 inter-frequency carriers to measure but it can report a maximum of 3 for EMR. 
	
	Value
	Definition
	Used in

	maxCellMeasIdle-r15	
	8
	Maximum number of neighboring inter-frequency cells per carrier measured in IDLE mode
	CellList-r15 ::=		SEQUENCE (SIZE (1.. maxCellMeasIdle-r15)) OF PhysCellIdRange

	maxFreqIdle-r15	
	8
	Maximum number of carrier frequencies for IDLE mode measurements configured by eNB
	EUTRA-CarrierList-r15 ::= SEQUENCE (SIZE (1..maxFreqIdle-r15)) OF MeasIdleCarrierEUTRA-r15

	maxIdleMeasCarriers-r15
	3
	Maximum number of neighboring inter-frequency carriers measured in IDLE mode
	MeasResultListIdle-r15	::= SEQUENCE (SIZE (1..maxIdleMeasCarriers-r15)) OF MeasResultIdle-r15


Based on this, for NR measurements for EMR while camped in NR only, we do not preclude introducing a new capability signalling indicating the maximum number of configured non-overlapping carriers for EMR by RAN2, but such flexibility though useful for some scenarios may lead to specification complexity. Thus, RAN4 can only define the maximum number of non-overlapping carriers as y=3, to satisfy reporting the results from the carriers most likely to be reported.
Proposal 7: RAN4 to define the maximum number y=3 of non-overlapping carriers only. Otherwsie, a new capability signalling indicating the maximum number of configured non-overlapping carriers for EMR to be defined in RAN2.

3 Conclusion
In this contribution, we propose our view on MR-DC EMR as followings:
Proposal 1: The condition of ‘actively measured’ carrier for EMR at least meets:
· T331 timer is active
· Serving cell supports EMR and is valid for UE
Proposal 2: Define that an overlapping carrier is a carrier which the UE is actively measuring for mobility and EMR, and a non-overlapping carrier is a carrier which the UE is actively measuring for EMR only.
Proposal 3: Do not introduce any threshold on serving cell based condition for EMR, otherwise RAN4 can wait and follow RAN2’s conclusion. 
Proposal 4: RAN4 does not need to define UE EMR requirements and UE is not expected to report the results of EMR after the expiry of T331.
Proposal 5: Current measurement delay and accuracy of cell re-selection can be reused.
Proposal 6: RAN4 define UE EMR requirements for EMR carriers while T331 timer is active. For overlapping EMR carriers, measurement requirements for inter-frequency measurement can be reused, and FFS the requirements for non-overlapping EMR carriers.
Proposal 7: RAN4 to define the maximum number y=3 of non-overlapping carriers only. Otherwsie, a new capability signalling indicating the maximum number of configured non-overlapping carriers for EMR to be defined in RAN2.
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