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Introduction
This email discussion is related to one part of the WI LTE_NR_DC_CA_enh-Core, the part covering UE RRM requirements for Enhanced Measurement Reporting (EMR).
Discussion is based on agreed WF R4-2002234 WF on MR-DC RRM requirements agreed in 3GPP TSG-RAN4 Meeting #94e meeting.
There discussion is split into two topic areas:
· RRM core requirements for NR Inter-frequency and LTE Inter-RAT EMR in NR (38.133).
· RRM core requirements for NR Inter-RAT EMR in LTE (36.133).
Each topic has a number of open issues to address which have been addressed by companies. Based on the input from companies and the open aspects to resolve …
· RRM core requirements for NR Inter-frequency and LTE Inter-RAT EMR in NR (38.133)
· Actively measured condition
· Definition of overlapping and non-overlapping
· NR EMR measurement requirements
· Number of EMR carriers
· Cell detected status
· Cell edge conditions and EMR
· Conditions when UE is required to perform measurements for EMR
· RRM core requirements for NR Inter-RAT EMR in LTE (36.133)
· Number of LTE EMR carriers
· Number of NR Inter-RAT carriers
· Measurement requirements for NR Inter-RAT EMR carriers
· Cell detected status
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
In the first round it would be good if companies focus on discussion on topics listed under 1st round. If discussion goes well forward it may be possible to progress also on the rest of the topics – and companies are more than welcome to comments on all sub-topics in section 1 and 2. But to progress the work it is important to get some agreements at least on Sub-topics 1-2 – 1-4
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: 
· Sub-topic 1-1
· Sub-topic 1-2
· Sub-topic 1-3
· Sub-topic 1-4
· Sub-topic 2-1
· Sub-topic 2-2
· 2nd round: TBA
· Sub-topic 1-5
· Sub-topic 2-3
· Sub-topic 1-6
· Sub-topic 1-7

Topic #1: RRM core requirements for NR Inter-frequency and LTE Inter-RAT EMR in NR (38.133)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	[bookmark: _Hlk38561123]R4-2002935
	Qualcomm
	[bookmark: _Hlk37927056]Proposal 1: When a carrier is configured for measurement, RAN4 defines ‘overlapping EMR carrier’ and ‘non-overlapping EMR carrier’ as ‘a carrier actively measured for inter-frequency mobility and EMR’ and ‘a carrier actively measured for EMR only’, respectively, provided that conditions for the definition of an ‘actively measured’ as
· for inter-frequency mobility measurement
· inter-frequency (or inter-RAT frequency) with a reselection priority higher than the reselection priority of the current frequency
· inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency (and for inter-RAT frequency with lower reselection priority than the reselection priority of the current frequency) when Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ
· for EMR
· T331 timer is running
· Camped cell is in the validity area and supports EMR
· FFS on any impacts due to an outcome of discussion on “RRM measurement relaxation for inter-frequency layer with higher priority” in Power Saving AI
[bookmark: _Hlk37937317]Proposal 2: In the agreement made in RAN4#94 “The total number carriers the UE at least shall be able to measure for EMR”, RAN4 to discuss whether and how to deal with a case where N > 14, for example,
· UE prioritizes measurement on overlapping carriers and drop EMR on non-overlapping carriers until A+B becomes 14
· Do not specify how to prioritize in the spec (it is left up to UE implementation on which frequencies to prioritize)
· Others are not precluded
[bookmark: _Hlk37952390]Proposal 3: A UE shall keep track of the inter-frequency cell detected during the Connected mode after UE has entered Idle/Inactive mode, provided that
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signaling or OSI), and
· A T331 is provided during connection release, and 
· The detected cell remains detectable in terms of signal quality
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE
[bookmark: _Hlk37956137]Proposal 4: If UE is in idle/inactive mode when T331 timer has expired, UE can either keep the most recent measurement on non-overlapping EMR carriers before T331 expiry or continue performing measurement on non-overlapping EMR carriers. But in any case, the UE doesn’t need to meet EMR requirements on non-overlapping EMR carriers
Proposal 5: For a UE supporting measurement of NR carriers in LTE idle, the total number of carriers that the UE must measure, overlapping and non-overlapping, LTE and NR, should not exceed UE’s measurement capability


	R4-2004209
	ZTE
	Observation 1: UE measurement capability only support 7 NR carriers and 7 E-UTRA carriers to be configured for EMR measurement if there is no other carriers being configured for mobility measurement.
Observation 2: If the configured number of carriers exceed UE capability then it is up to UE implementation which carriers are measured.
Observation 3: No UE requirements on number of beams to be reported for EMR measurements in current spec.
Proposal 1: RAN4 asks for the necessity of specifying UE requirements on number of beams to be reported for EMR measurements.


	R4-2004208
	ZTE
	LS Reply related to 4209

	R4-2004654
	Ericsson
	· [bookmark: _Hlk37937688]Observation 1: For NR UE, the EMR measurements can be configured on up to 7 NR inter-frequency carriers, 7 FDD E-UTRA inter-RAT carriers, and 7 TDD E-UTRA inter-RAT carriers, subject to an additional constraint on the total number of configured carriers as specified in Section 4.2.2.1 of TS 38.133.
· Observation 2: An NR UE, shall be able to report EMR measurements on all carriers configured for EMR.
· Observation 3: For LTE UE, the EMR measurements can be configured on up to 8 NR inter-RAT carriers, 3 FDD E-UTRA inter-frequency carriers, and 3 TDD E-UTRA inter-frequency carriers, subject to an additional constraint on the total number of configured carriers as specified in Section 4.2.2.9 of TS 36.133.
· Observation 4: An LTE UE, shall be able to report EMR measurements on all carriers configured for EMR.

· [bookmark: _Hlk37953326]Proposal 1: For NR UE, RAN4 will define UE measurement capability to support beam-level measurements for EMR.
· Proposal 2: The UE beam-level measurement capability requirements for EMR is the same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state: 
· 7 SSBs with different SSB index and/or PCI per inter-frequency layer in FR1,
· 10 SSBs with different SSB index and/or PCI per inter-frequency layer in FR2.


	R4-2004655
	Ericsson
	LS Reply related to 4654

	R4-2003601
	MediaTek
	Proposal 1: RAN4 to confirm that actively measured carrier is the carrier that UE has completed the measurement within 5 seconds or is currently conducting measurement for re-selection purpose   
Proposal 2: In NR IDLE/INACTIVE mode DC and CA measurement, UE at least shall be able to measure 3 carriers for EMR when UE is in cell center and UE at least shall be able to measure 1 carriers for EMR when UE is not in cell center
Proposal 3: In NR IDLE/INACTIVE mode DC and CA measurement, existing search thresholds are applied to determine whether UE has to monitor more or less carriers for IDLE/INACTIVE mode DC and CA measurement
Proposal 4: UE should measure the RRCRelease configured EMR carriers if they are configured; otherwise, UE should measure the SIB configured ERM carriers
Proposal 5: RAN4 to specify the measurement accuracy for the overlapping and non-overlapping EMR carriers for the UE would like to report EMR after T331 timer expires
Proposal 6: RAN4 to reuse the measurement period and accuracy of cell re-selection to specify the requirements of overlapping EMR carriers
Proposal 7: RAN4 will not specify the measurement period of non-overlapping EMR carriers
Proposal 8: RAN4 to adopt the CRS based and SSB Based EMR requirement framework shown in following table as a baseline to further discuss the corresponding measurement delay and accuracy requirements 
Table 2: CRS based and SSB Based EMR requirement framework in NR IDLE/INACTIVE mode
	Serving cell signal quality
	Srxlev ≤ Threshold
	Srxlev > Threshold

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

	# of early measurement reporting carriers
	At least [1] inter-freq. carriers
	At least [3] inter-freq. carriers

	CRS based Measurement delay
	FFS 
	FFS 
	FFS 
	FFS

	CRS based Measurement accuracy
	FFS 
	FFS 
	FFS 
	FFS

	SSB based Measurement delay
	FFS 
	FFS 
	FFS 
	FFS

	SSB based Measurement accuracy
	FFS 
	FFS 
	FFS 
	FFS




	MediaTek
	R4-2003602
	Draft CR:
To capture the agreement in RAN4 #94e meeting “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).”

	OPPO
	R4-2003976
	[bookmark: _Hlk37927189]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
[bookmark: _Hlk37935945]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.
[bookmark: _Hlk37944983]Proposal 5: Current measurement delay and accuracy of cell re-selection can be reused.
[bookmark: _Hlk37945044]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.
[bookmark: _Hlk37937905]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.


	Huawei
	R4-2004351
	Proposal 1: An EMR carrier is an overlapping carrier if it is actively measured by UE for mobility, otherwise it is a non-overlapping carrier.
Proposal 2: A carrier is considered to be actively measured for mobility if 
· It is configured with higher priority than UE’s serving carrier, or
· It is configured with equal or lower priority than UE’s serving carrier, and Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
[bookmark: _Hlk37937973]Proposal 3: UE shall be able to measure any number of overlapping carriers, provided that the number of overlapping carriers does not exceed the UE capability defined in Rel-15, e.g. x = 7 for NR.
Proposal 4: UE shall be able to measure any number of non-overlapping carriers, provided that the total number of non-overlapping carriers and the carriers UE measures for mobility does not exceed the UE capability defined in Rel-15, e.g. y = 7 – C for NR, where C is the number of carriers UE actively measures for mobility.
Proposal 5: UE performs cell detection for NR EMR measurement.
[bookmark: _Hlk37952511]Proposal 6: Requirements for detected cell status apply only for the SSBs UE detected when in Connected mode. The requirements apply without restriction on same Rx beam.
Proposal 7: Measurement of overlapping carriers is not impacted by serving cell condition.
[bookmark: _Hlk37954294]Proposal 8: When serving cell is below SnonIntraSearch, UE measures a limited number of non-overlapping carriers, or measures non-overlapping carriers with relaxed performance.
Proposal 9: RAN4 not to define different or additional UE behaviour than what RAN2 has defined related to EMR measurement at cell change.
Proposal 10: RAN4 considers to define transition requirements for EMR measurement at cell change.
Proposal 11: RAN4 not to define EMR measurement requirements or reporting behaviour for UE after T331 expiry.


	Nokia
	R4-2004439
	Proposal 1: An EMR carrier is actively measured while while T331 running provided serving cell supports EMR and is part of the validity area.
Proposal 2: An overlapping carrier is a carrier actively measured for mobility and EMR.
Proposal 3: A non-overlapping carrier is a carrier actively measured for EMR but not mobility.
For both proposal 2 and proposal 3 any configured SnonIntraSearch thresholds do not apply to carriers configured for EMR in alignment with RAN2 agreement.
[bookmark: _Hlk37938341]Proposal 4: The UE shall support at least 3 inter-frequency EMR carriers.
Proposal 5: The UE shall support at least 2 inter-RAT EMR carriers.
Proposal 6: The UE shall support measurement on overlapping carriers up to the sum of inter-frequency and inter-RAT EMR carriers.
Proposal 7: UE shall support at least 5 overlapping carriers (A=5).
Proposal 8: Of the overlapping EMR carrier, up to 2 can be inter-RAT EMR carriers (x2≤2).
Proposal 9: Of the overlapping EMR carrier, up to 2 can be inter-frequency EMR carriers (x1≤5).
Proposal 10: The UE shall support measurement on non-overlapping EMR carriers up to the sum of inter-frequency and inter-RAT EMR carriers.
Proposal 11: UE shall support at least 5 non-overlapping carriers (B=5).
Proposal 12: Of the non-overlapping EMR carrier, up to 2 can be inter-RAT EMR carriers (y2≤2).
Proposal 13: Of the non-overlapping EMR carrier, up to 2 can be inter-frequency EMR carriers (y1≤5).
Proposal 14: RAN4 defines UE EMR requirements for EMR carriers while T331 timer is active
Proposal 15: RAN4 does not define UE EMR requirements for EMR carriers when T331 timer has expired.
Proposal 16: UE measurement requirements for an overlapping EMR inter-frequency carriers can re-use existing inter-frequency measurements (excluding applicability of search thresholds).
Proposal 17: UE measurement requirements for an overlapping EMR inter-RAT carriers can re-use existing inter-frequency measurements (excluding applicability of search thresholds).
Proposal 18: Use existing LTE EMR measurement requirements for non-overlapping carriers as minimum baseline for NR EMR measurement requirement requirements for non-overlapping carriers.
Proposal 19: RAN4 to discuss how improve the accuracy of the reported measurements on non-overlapping carriers.
[bookmark: _Hlk37952548]Proposal 20: Use the LTE detected cell conditions as baseline for NR detected cell conditions. 
Proposal 21: Introduce carrier-based search thresholds.
Proposal 22: Define search threshold rules for EMR carriers for controlling cell edge measurements.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Following discussion has focus on RRM core requirements for specifying requirements for Early Measurement Reporting in NR (38.133). Hence, defining NR inter-frequency and LTE inter-RAT EMR requirements. Following sub-topics are discussed:
· Actively measured condition
· Definition of overlapping and non-overlapping
· [bookmark: _Hlk37938444]NR EMR measurement requirements
· Number of EMR carriers
· [bookmark: _Hlk37949693]Cell detected status
· Cell edge conditions and EMR
· Conditions when UE is required to perform measurements for EMR

[bookmark: _Hlk37960900]Sub-topic 1-1 Actively measured condition
[bookmark: _Hlk37926939]Sub-topic description: ‘Actively measured’ condition needs to be defined.
RAN4 need to define the conditions for ‘actively measured’ carrier considering the RAN2 MR-DC EMR framework and the existing euCA baseline:
· In baseline Rel-15 LTE euCA (LTE EMR) specification, RAN2 decided that the SnonIntraSearch thresholds do not affect idle/inactive measurement procedures. This RAN2 defined behaviour is captured in 36.331.
· Similar agreement has been captured for MR-DC EMR for NR in 38.331.
· Hence, carriers which are configured for EMR measurements are not affected by potentially configured SnonIntraSearch thresholds. EMR carriers are measured without applying SnonIntraSearch thresholds.

Open issues and candidate options before e-meeting:
Issue 1-1: Actively measured condition
· Proposals
· Option 1: Qualcomm
· When a carrier is configured for measurement, RAN4 defines ‘overlapping EMR carrier’ and ‘non-overlapping EMR carrier’ as ‘a carrier actively measured for inter-frequency mobility and EMR’ and ‘a carrier actively measured for EMR only’, respectively, provided that conditions for the definition of an ‘actively measured’ as
· for inter-frequency mobility measurement
· inter-frequency (or inter-RAT frequency) with a reselection priority higher than the reselection priority of the current frequency
· inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency (and for inter-RAT frequency with lower reselection priority than the reselection priority of the current frequency) when Srxlev <= SnonIntraSearchP and Squal <= SnonIntraSearchQ
· for EMR
· T331 timer is running
· Camped cell is in the validity area and supports EMR 
· Option 2: MediaTek
· RAN4 to confirm that actively measured carrier is the carrier that UE has completed the measurement within 5 seconds or is currently conducting measurement for re-selection purpose
· Option 3: OPPO
· The condition of ‘actively measured’ carrier for EMR at least meets:
· T331 timer is active
· Serving cell supports EMR and is valid for UE 
· Option 4: Huawei
· A carrier is considered to be actively measured for mobility if 
· It is configured with higher priority than UE’s serving carrier, or
· It is configured with equal or lower priority than UE’s serving carrier, and Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ 
· Option 5: Nokia
· An EMR carrier is actively measured while while T331 running provided serving cell supports EMR and is part of the validity area.
· An overlapping carrier is a carrier actively measured for mobility and EMR.
· A non-overlapping carrier is a carrier actively measured for EMR but not mobility. 
· Any configured SnonIntraSearch thresholds do not apply to carriers configured for EMR in alignment with RAN2 agreement
· Recommended WF
· RAN4 need to establish a common understanding on the applicability of SnonIntraSearch for EMR carriers. Based on the already agreed RAN2 defined behaviour:
· Define that an EMR carrier is ‘actively measured’ provided:
· T331 timer is running.
· Serving cell is in the validity area.
· Serving cell support EMR.

Sub-topic 1-2 Definition of overlapping and non-overlapping
Sub-topic description: Definition of overlapping and non-overlapping
In LTE EMR overlapping and non-overlapping EMR carrier depends on whether the EMR carrier is also configured for mobility or not.
Open issues and candidate options before e-meeting:
[bookmark: _Hlk38219729]Issue 1-2: Definition of overlapping and non-overlapping
· Proposals
· Option 1: Qualcomm
· When a carrier is configured for measurement, RAN4 defines ‘overlapping EMR carrier’ and ‘non-overlapping EMR carrier’ as ‘a carrier actively measured for inter-frequency mobility and EMR’ and ‘a carrier actively measured for EMR only’, respectively
· Option 2: MediaTek
· Overlapping: EMR carrier is overlapping with carriers for re-selection.
· Non-overlapping: EMR carrier is not overlapping with carriers for re-selection.
· Option 3: OPPO
· 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
· Option 4: Huawei
· An EMR carrier is an overlapping carrier if it is actively measured by UE for mobility, otherwise it is a non-overlapping carrier
· Option 5: Nokia
· An overlapping carrier is a carrier actively measured for mobility and EMR.
· A non-overlapping carrier is a carrier actively measured for EMR but not mobility.
· Recommended WF
· Agree on following definitions:
· An overlapping carrier is a carrier which the UE is actively measuring for EMR and mobility.
· A non-overlapping carrier is a carrier which the UE is actively measuring for EMR.

[bookmark: _Hlk37961033]Sub-topic 1-3 Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
[bookmark: _Hlk37944691]Sub-topic description: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers.
If the UE is configured with one or more carriers for EMR, UE measurement requirements needs to be defined. RAN4 would need to discuss and decide on the measurement requirements for:
· NR inter-frequency EMR measurement requirements for:
· overlapping carrier
· non-overlapping carrier
· LTE inter-RAT EMR measurement requirements for
· overlapping carrier
· non-overlapping carrier
Open issues and candidate options before e-meeting:
[bookmark: _Hlk37957821]Issue 1-3: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
· Proposals
· Option 1: MediaTek:
· RAN4 to specify the measurement accuracy for the overlapping and non-overlapping EMR carriers for the UE would like to report EMR after T331 timer expires
· RAN4 to reuse the measurement period and accuracy of cell re-selection to specify the requirements of overlapping EMR carriers
· RAN4 will not specify the measurement period of non-overlapping EMR carriers
· Option 2: OPPO
· Current measurement delay and accuracy of cell re-selection can be reused
· For overlapping EMR carriers, measurement requirements for inter-frequency measurement can be reused, and FFS the requirements for non-overlapping EMR carriers
· Option 3: Huawei
· UE performs cell detection for NR EMR measurement
· Option 4: Nokia
· UE measurement requirements for an overlapping EMR inter-frequency carriers can re-use existing inter-frequency measurements
· UE measurement requirements for an overlapping EMR inter-RAT carriers can re-use existing inter-frequency measurements
· Use existing LTE EMR measurement requirements for non-overlapping carriers as minimum baseline for NR EMR measurement requirement requirements for non-overlapping carriers
· RAN4 to discuss how improve the accuracy of the reported measurements on non-overlapping carriers
· Option 5: ZTE
· No UE requirements on number of beams to be reported for EMR measurements in current spec
· Option 5: Ericsson
· For NR UE, RAN4 will define UE measurement capability to support beam-level measurements for EMR
· The UE beam-level measurement capability requirements for EMR is the same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state: 
· 7 SSBs with different SSB index and/or PCI per inter-frequency layer in FR1,
· 10 SSBs with different SSB index and/or PCI per inter-frequency layer in FR2

· Recommended WF
· Agree on following UE requirements:
· NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier follow existing NR inter-frequency measurements.
· LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier follow existing LTE inter-RAT measurements.
· Agree that RAN4 will define UE measurement capability to support beam-level measurements for EMR.
· RAN4 continue to discuss:
· NR inter-frequency EMR measurement requirements on a non-overlapping carrier
· Consider FR1 and FR2 aspects
· LTE inter-RAT EMR measurement requirements on a non-overlapping carrier
· Detailed beam level measurement capability requirements:
· option 1: same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state
· option 2: other?

[bookmark: _Hlk37961056]Sub-topic 1-4 Defining the number of EMR carriers
Sub-topic description: Define the number of EMR carriers the UE at least need to be measure.
In LTE EMR then number of LTE inter-frequency carriers the UE at least needs to be able to measure is partly agreed while final number if in [] as the topic was removed from the agenda. 
For NR EMR (to be captured in 38.133) RAN4 need to decide:
· The number of overlapping and non-overlapping NR inter-frequency EMR carriers. 
· The number of overlapping and non-overlapping LTE inter-RAT EMR carriers.
RAN4 made a generic agreement that the number of carriers that can be measured for EMR cannot exceed the current UE capability of total number of carriers the UE at least shall be able to measure, N. 
The UE should be able to measure A overlapping and B non-overlapping EMR carriers. Additionally, A + B cannot exceed N (A + B ≤ N). 
It is proposed that RAN4 initially decides on A and B considering that A + B may be less than N. Companies can list their proposed values for A and B.
Secondly, RAN4 can discuss if there is a need to have further rules concerning overlapping and non-overlapping carriers, into inter-frequency (x1 and y1) and inter-RAT carriers (x2 and y2).
Below the options and questions are listed and companies are invited to give their views on each.

Open issues and candidate options before e-meeting:
[bookmark: _Hlk38219769]Issue 1-4: Defining the number of EMR carriers
· Proposals
· Option 1: Qualcomm
· RAN4 to discuss whether and how to deal with a case where N > 14, for example,
· UE prioritizes measurement on overlapping carriers and drop EMR on non-overlapping carriers until A+B becomes 14
· Do not specify how to prioritize in the spec (it is left up to UE implementation on which frequencies to prioritize)
· Others are not precluded
· For a UE supporting measurement of NR carriers in LTE idle, the total number of carriers that the UE must measure, overlapping and non-overlapping, LTE and NR, should not exceed UE’s measurement capability
· Option 2: ZTE
· UE measurement capability only support 7 NR carriers and 7 E-UTRA carriers to be configured for EMR measurement if there is no other carriers being configured for mobility measurement
· If the configured number of carriers exceed UE capability then it is up to UE implementation which carriers are measured
· Option 3: Ericsson
· For NR UE, the EMR measurements can be configured on up to 7 NR inter-frequency carriers, 7 FDD E-UTRA inter-RAT carriers, and 7 TDD E-UTRA inter-RAT carriers, subject to an additional constraint on the total number of configured carriers as specified in Section 4.2.2.1 of TS 38.133.
· An NR UE, shall be able to report EMR measurements on all carriers configured for EMR
· Option 4: MediaTek
· In NR IDLE/INACTIVE mode DC and CA measurement, UE at least shall be able to measure N=3 carriers for EMR when UE is in cell center and UE at least shall be able to measure N= 1 carriers for EMR when UE is not in cell center, where
· 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]
· Option 5: OPPO
· 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
· Option 6: Huawei
· UE shall be able to measure any number of overlapping carriers, provided that the number of overlapping carriers does not exceed the UE capability defined in Rel-15, e.g. x = 7 for NR.
· UE shall be able to measure any number of non-overlapping carriers, provided that the total number of non-overlapping carriers and the carriers UE measures for mobility does not exceed the UE capability defined in Rel-15, e.g. y = 7 – C for NR, where C is the number of carriers UE actively measures for mobility
· Option 7: Nokia
· The UE shall support at least 3 inter-frequency EMR carriers.
· The UE shall support at least 2 inter-RAT EMR carriers.
· The UE shall support measurement on overlapping carriers up to the sum of inter-frequency and inter-RAT EMR carriers.
· UE shall support at least 5 overlapping carriers (A=5).
· Of the overlapping EMR carrier, up to 2 can be inter-RAT EMR carriers (x2≤2).
· Of the overlapping EMR carrier, up to 2 can be inter-frequency EMR carriers (x1≤5).
· The UE shall support measurement on non-overlapping EMR carriers up to the sum of inter-frequency and inter-RAT EMR carriers.
· UE shall support at least 5 non-overlapping carriers (B=5).
· Of the non-overlapping EMR carrier, up to 2 can be inter-RAT EMR carriers (y2≤2).
· Of the non-overlapping EMR carrier, up to 2 can be inter-frequency EMR carriers (y1≤5).

· Recommended WF
· From the WF R4-2002234:
· 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

· Discuss and agree on the numbers for each of the scenarios:
· Option 1 (based on various company proposals)
· Total number of overlapping EMR carriers
· Total: A
· option 1: A = 7 (ZTE, OPPO, Huawei)
· option 3: A = 5 (Nokia)
· Need for further split into inter-frequency and inter-RAT overlapping carriers?
· Yes
· No
· If company support inter-frequency/RAT split (A = x1 + x2):
· NR inter-frequency: x1
· option 1: x1 = 7 (ZTE, OPPO, Huawei)
· option 3: x1 = 5 (Nokia)
· LTE inter-RAT: x2
· option 1: x2 = 2 (Nokia)
· option 2: x2 = 7 (Huawei, OPPO, ZTE)
· Total number of non-overlapping EMR carriers
· Total: B
· option 1: B = 3 (OPPO)
· option 2: B = 7 (ZTE,)
· option 3: B = 5 (Nokia)
· option 2: B = 7 - A (Huawei)
· Need for further split into inter-frequency and inter-RAT overlapping carriers?
· Yes
· No
· If company support inter-frequency/RAT split (B = y1 + y2):
· NR inter-frequency: y1 
· option 1: y1 = 7 (ZTE)
· option 3: y1 = 5 (Nokia)
· option 4: y1 = 3 (OPPO)
· option 5: y1 = 7 – A (Huawei)
· LTE inter-RAT: y2
· option 1: y2 = 7 (ZTE)
· option 3: y2 = 2 (Nokia)
· option 4: y2 = 3 (OPPO)
· option 5: y2 = 7 – A (Huawei)
· Option 2 (MTK)
· Total number of overlapping + non-overlapping EMR carriers N (including NR inter-frequency+ LTE inter-RAT) 
· N= 3, when UE is in cell center
· N= 1, when UE is not in cell center
· RAN4 need to decide if N>14:
· Option 1: no RAN4 requirements defined (UE implementation)
· Option 2: RAN4 defines specific dropping rules.
· Agreement:
· Total number of carriers that the UE needs to measure for cell reselection and EMR (overlapping or not overlapping), including NR and LTE carriers, cannot exceed Rel-15 UE capability (as defined in 38.133, section 4.2.2.1)
· Agreement:
· N = ?
· A = ?
· x1 = ?
· x2 = ?
· B = ?
· y1 = ?
· y2 = ?

Sub-topic 1-5 Cell detected status
Sub-topic description: Cell detected status.
It was agreed in WF R4-2002234 to apply the same methodology of keeping the cell detected status when UE transitions from connected to either Idle or Inactive state.
RAN4 agreed to further discuss the conditions under which it can be assumed that the cells detected in connected mode remain in detected state after UE has transitioned to and entered either idle mode or inactive mode.
This topic discusses the conditions for the cell detected status.
Open issues and candidate options before e-meeting:
[bookmark: _Hlk38261902]Issue 1-5: Cell detected status
· Proposals
· Option 1: Qualcomm
· A UE shall keep track of the inter-frequency cell detected during the Connected mode after UE has entered Idle/Inactive mode, provided that
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signaling or OSI), and
· A T331 is provided during connection release, and 
· The detected cell remains detectable in terms of signal quality
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE
· Option 2: Huawei
· Requirements for detected cell status apply only for the SSBs UE detected when in Connected mode. The requirements apply without restriction on same Rx beam
· Option 3: Nokia
· Use the LTE detected cell conditions as baseline for NR detected cell conditions
· Recommended WF
· Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signalling or OSI), and
· A T331 is provided during connection release, and 
· The detected cell remains detectable in terms of signal quality
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE
· Additionally, consider addressing detected SSBs as condition, example:
· The detected SSBs of a cell remains detectable in terms of signal quality

Sub-topic 1-6 Cell edge conditions and EMR
Sub-topic description: Cell edge conditions and EMR.
RAN4 has been discussing if there is a need to address cell edge conditions when UE is configured with EMR. This sub-topic discussion addresses this.
Open issues and candidate options before e-meeting:
Issue 1-6: Cell edge conditions and EMR
· Proposals
· Option 1: OPPO
· Do not introduce any threshold on serving cell based condition for EMR, otherwise RAN4 can wait and follow RAN2’s conclusion
· Option 2: MediaTek
· measure 3 carriers for EMR when UE is in cell center and UE at least shall be able to measure 1 carriers for EMR when UE is not in cell center
· Option 3: Huawei
· When serving cell is below SnonIntraSearch, UE measures a limited number of non-overlapping carriers, or measures non-overlapping carriers with relaxed performance
· Option 4: Nokia
· Introduce carrier-based search thresholds.
· Define search threshold rules for EMR carriers for controlling cell edge measurements
· Recommended WF
· Continue discussion based on following possible solutions:
· Re-use existing search threshold or introduce new search thresholds.
· Thresholds would apply to some EMR carriers.
· Threshold is to limit EMR carrier measurements for the indicated EMR carrier(s) at the cell edge.

Sub-topic 1-7 Conditions when UE is required to perform measurements for EMR
Sub-topic description: Conditions when UE is required to perform measurements for EMR.
RAN4 has been discussing a number of different open aspects related to when EMR requirements apply etc. This sub-topic is to address those open aspects.
Open issues and candidate options before e-meeting:
Issue 1-7: Conditions when UE is required to perform measurements for EMR
· Proposals
· Option 1: Qualcomm
· If UE is in idle/inactive mode when T331 timer has expired, UE can either keep the most recent measurement on non-overlapping EMR carriers before T331 expiry or continue performing measurement on non-overlapping EMR carriers. But in any case, the UE doesn’t need to meet EMR requirements on non-overlapping EMR carriers
· Option 2: MediaTek
· RAN4 to specify the measurement accuracy for the overlapping and non-overlapping EMR carriers for the UE would like to report EMR after T331 timer expires
· Option 3: OPPO
· 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
· RAN4 define UE EMR requirements for EMR carriers while T331 timer is active
· Option 4: Huawei
· RAN4 not to define different or additional UE behaviour than what RAN2 has defined related to EMR measurement at cell change
· RAN4 considers to define transition requirements for EMR measurement at cell change
· RAN4 not to define EMR measurement requirements or reporting behaviour for UE after T331 expiry
· Option 5: Nokia
· RAN4 defines UE EMR requirements for EMR carriers while T331 timer is active
· Recommended WF
· Agree following:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN4 defines UE EMR requirements for EMR carriers while T331 timer is active
· RAN4 does not define UE EMR requirements for EMR carriers when T331 timer has expired
· RAN4 not to define different or additional UE behaviour than what RAN2 has defined related to EMR measurement at cell change
· Further discuss:
· Does RAN4 define transition requirements for EMR measurement at cell change?
Sub-topic 1-8: Response LS to RAN2	Comment by Iana Siomina: This was missing – should we add this in the 2nd round?
· Review R4-2004655 (draft Response LS to RAN2 on clarification of UE requirements for early measurement performance and reporting, Ericsson) and capture the agreements from this meeting

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	OPPO
	Sub topic 1-1, Issue 1-1: Actively measured condition
Agree with recommended WF.


	Qualcomm
	Sub topic 1-1, Issue 1-1: Actively measured condition
In general, agree with the moderator’s recommended WF. However, to be clearer, we propose to agree on Option 1 which accommodates all options. In addition, we can add “Configured SnonIntraSearch thresholds do not apply to carriers configured for EMR (non-overlapping carriers)” to the option 1.

	Ericsson
	Option 2 is preferred, i.e., a definition based on time.

	ZTE
	Sub topic 1-1, Issue 1-1:
Option 1 is clear enough and we support.

	MTK
	Sub topic 1-1, Issue 1-1: Actively measured condition
Agree with recommended WF.

	Huawei, HiSilicon
	Sub topic 1-1, Issue 1-1: Actively measured condition
On “on the applicability of SnonIntraSearch for EMR carriers”, we would like to clarify the impact to UE measurement. If EMR is configured on the carrier that is configured for mobility with low priority, will the measurement requirement be impacted by SnonIntraSearch?
On the condition for ‘actively measure’ for EMR, besides those listed, another condition is that the EMR carrier can form a supported band combination of the UE.
We also need to agree on the condition for ‘actively measure’ for mobility, which is currently missing in the recommended WF. In our view this should be straightforward, e.g. as given by option 1 and option 4.

	Nokia
	Sub topic 1-1, Issue 1-1: Actively measured condition
Support the recommended WF


 
	Company
	Comments

	OPPO
	Sub topic 1-2, issue 1-2: Definition of overlapping and non-overlapping
Support option 3, which seems aligned with recommended WF.

	Qualcomm
	Sub topic 1-2, issue 1-2: Definition of overlapping and non-overlapping
We agree with the moderator’s recommended WF. And to be clearer, we propose to explicitly say “EMR-only”.

	Ericsson
	Agree with the proposed WF

	ZTE
	Sub topic 1-2, issue 1-2:
Support Option 4. Overlapping or non-overlapping are for EMR carrier. If just say a non-overlapping carrier it could be a carrier for mobility only.

	MTK
	Sub topic 1-1, Issue 1-2: Definition of overlapping and non-overlapping
Agree with recommended WF.

	Huawei, HiSilicon
	Sub topic 1-2, issue 1-2: Definition of overlapping and non-overlapping
We are fine with the recommended WF. However, as mentioned by ZTE above and also in our paper, the concept of overlapping or non-overlapping is only for EMR carrier that UE actively measures. If a configured EMR carrier is not actively measured based on issue 1-1, it is then neither overlapping nor non-overlapping.

	Nokia
	Sub topic 1-2, issue 1-2: Definition of overlapping and non-overlapping
We can support the proposed the recommended WF.



	Company
	Comments

	OPPO
	Sub topic 1-3, issue 1-3: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
Agree with 1st bullet in the recommended WF:
For overlapping NR EMR carriers, measurement requirements for NR inter-frequency measurement can be reused. For overlapping LTE EMR carriers, measurement requirements for LTE inter-RAT measurement can be reused.
FFS the requirements for non-overlapping EMR carriers.
FFS UE measurement capability to support beam-level measurements for EMR.


	Qualcomm
	Sub topic 1-3, issue 1-3: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
We agree with the first main bullet of the moderator’s recommended WF, and want to further clarify “~follow existing NR(LTE) inter-frequency measurements” as ““~follow existing NR(LTE) Idle/Inactive mode inter-frequency measurements”
As for EMR measurement requirements on a non-overlapping carrier, we don’t see a reason it should be improved compared to existing inter-frequency measurement. If this is to study if it can be relaxed, it should be clarified from what aspect(s), e.g. measurement accuracy, and under what condition, if any, RAN4 to further discuss measurement requirement relaxation.
As for beam level measurement capability requirements, we in general agree to define UE measurement capability in terms of beam-level measurement in the sense that it will be eventually necessary when networks determine whether and which SCell(s) to add. However, as a beam concept is not always visible to UEs, we prefer to use #SSBs rather than #beams for further discussion.

	Ericsson
	Sub topic 1-3, issue 1-3: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
We do not fully agree with the proposed WF. Namely, we support:
· RAN4 to specify the measurement accuracy for the overlapping and non-overlapping EMR carriers for the UE would like to report EMR after T331 timer expires
· RAN4 to reuse the measurement period and accuracy of cell re-selection to specify the requirements of overlapping NR and LTE EMR carriers
· FFS requirements for non-overlapping carriers
· Agree that RAN4 will define UE measurement capability to support beam-level measurements for EMR.
· FFS: same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state:
· 7 SSBs with different SSB index and/or PCI per inter-frequency layer in FR1,
· 10 SSBs with different SSB index and/or PCI per inter-frequency layer in FR2

	ZTE
	Sub topic 1-3, issue 1-3:
We agree following part in the recommended WF.
Define NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier
Define LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier
Define UE measurement capability to support beam-level measurements for EMR. 

	MTK
	Sub topic 1-3, issue 1-3: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
We agree with:
· NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier follow existing NR IDLE/INACTIVE mode inter-frequency measurements.
· LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier follow existing LTE IDLE/INACTIVE mode inter-RAT measurements.

As for the beam level measurement of EMR in IDLE / INACTIVE mode, RAN4 currently does not specify beam level requirements even for intra-frequency measurement. It needs further study on possibility of specifying the beam level requirements for inter-frequency measurement. 

As for the EMR measurement requirements for non-overlapping carrier, from UE perspective, it is a measurement capability issue rather than measurement performance (measurement period and measurement accuracy) issue. If companies have consensus to specify measurement performance for non-overlapping carriers, we prefer to use a relaxed inter-frequency measurement requirement with extended measurement time.

	Huawei, HiSilicon
	Sub topic 1-3, issue 1-3: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
We agree the first bullet of the recommended WF, i.e. 
· NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier follow existing NR inter-frequency measurements.
· LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier follow existing LTE inter-RAT measurements.
We need more time to check if RAN4 to define measurement capability on number of beams, as this has not been defined before for idle mode measurement for mobility.
For non-overlapping carrier, we are fine to leave it FFS for now. In our view, we should not follow the way how the requirements are defined in LTE (i.e. UE performs single shot measurement any time before reporting on the detected cells). It will make the feature very risky to use for both network and UE. 

	Nokia 
	Sub topic 1-3, issue 1-3: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
We can support to follow existing measurement requirements for overlapping carriers. Discussion for non-overlapping carriers can be in 2nd round.



	Company
	Comments

	OPPO
	Sub topic 1-4, issue 1-4: Defining the number of EMR carriers
We think RAN4 to define the maximum number of non-overlapping carriers only, B=3 for NR inter-frequency and LTE inter-RAT respectively. 
And we agree that the total number of carriers that the UE needs to measure for cell reselection and EMR (overlapping or non-overlapping), including NR and LTE carriers, cannot exceed Rel-15 UE capability (as defined in 38.133, section 4.2.2.1)
If N>14, no UE requirements is defined.

	Qualcomm
	Sub topic 1-4, issue 1-4: Defining the number of EMR carriers
As for N>14, support Option 1 (UE implementation).
As for A and B, from high-level perspective we support “the total number of carriers that the UE must measure, overlapping and non-overlapping, LTE and NR, should not exceed UE’s Idle measurement capability for respective RAT”. And for detailed options, we don’t think terminologies and proposals are clearly defined and aligned between views. Based on our understanding of the moderator’s WF, we reformulate our view as below.
· in NR Idle/Inactive
· A=x1(NR #overlapping carriers)+x2(LTE #overlapping carriers)=<14 and x1=x2=7 (depending upon UE capability, e.g. CA combination)
· B=y1(NR #non-overlapping carriers)+y2(LTE #non-overlapping carriers), y1=7 - #actively measured carriers out of x1 and y2=1(max #carriers for non-overlapping EMR in euCA) - #actively measured carriers out of x2
· (Note) we want to keep the same capability on LTE non-overlapping EMR carriers as that in euCA

	Ericsson
	Sub topic 1-4, issue 1-4: Defining the number of EMR carriers
We support option 3.
We do not agree on the proposed WF. 
We do not agree with the proposed structure in the WF since it implies we are accepting to define all these parameters, which we do not agree with. We commented on this during the draft review, but our comment was ignored.
The proposed structure for agreeing the numbers is confusing.
From the last WF we have:
· 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.
We do not understand why we are defining a number for A and B if these are variables, according to the above agreement. Then, we do not see the need to define x and y. 
On N>14: when we define capability, we never define what if the UE is configured with measurements exceeding the capability, should not this be the case also here?
Our proposal is:
· N=NNRinter-freq+NLTEinter-RAT,FDD+NLTEinter-RAT,TDD  shall meet the existing capability requirements, i.e.:
· NNrinter-freq ≤7 NR inter-frequency carriers, 
· NLTEinter-RAT,FDD ≤7 FDD E-UTRA inter-RAT carriers, and 
· NLTEinter-RAT,TDD ≤7 TDD E-UTRA inter-RAT carriers, and
· N≤14, and
· UE shall be able to report EMR measurements on all carriers configured for EMR

	ZTE
	Sub topic 1-4, issue 1-4:
The total number of carriers for mobility and EMR measurement, including overlapping and non-overlapping should not exceed UE measurement capability. UE should be capable of measuring 7 overlapping carriers, or 7 non-overlapping carriers if no carriers for mobility. We don’t see it is necessary to hard separate the carriers for overlapping and non-overlapping EMR measurements.

	MTK
	Sub topic 1-4, issue 1-4: Defining the number of EMR carriers
We agree that “the total number of carriers that the UE needs to measure for cell reselection and EMR (overlapping or non-overlapping), including NR and LTE carriers, cannot exceed Rel-15 UE capability (as defined in 38.133, section 4.2.2.1)”
In last meeting, RAN4 already agreed that
· 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]

If we further specify the number of x or y, which means that RAN4 prioritize the measurement of overlapping carrier or non-overlapping carrier in IDLE / INACTIVE mode, and it also means that “the reported carriers might not be the carriers with highest signal qualities (i.e. RSRP or RSRQ).” That is the main reason that MTK still has concerns on specifying values of x and y in the spec. If companies have consensus to specify these detail values. We prefer to reuse the numbers addressed in section 4.2.2.1, i.e., 
· x1(NR #overlapping carriers)+y1(NR #non-overlapping carriers) ≤ 7
· x2(LTE #overlapping carriers)+y2(LTE #non-overlapping carriers) ≤7

We prefer to further specify the total number of overlapping + non-overlapping EMR carriers N (including NR inter-frequency+ LTE inter-RAT), because it is already specified in the euCA. We suggest that  
· N= 3, when UE is in cell center
· N= 1, when UE is not in cell center
However, we are also fine if companies think that there is no need to specify this value.

	Huawei, HiSilicon
	Sub topic 1-4, issue 1-4: Defining the number of EMR carriers
We would like to first clarify our understanding about the framework: A, x1, x2, B, y1 and y2, if to be defined, are all fixed numbers for the capability requirements, like the “7” for NR inter-frequency measurement capability. 
For overlapping, A = 7 and FFS if further split between inter-frequency and inter-RAT is needed.
For non-overlapping, B = 7-C, where C is the number of configured carriers for mobility. It is noted that C is a variable instead of a fixed number for capability. Also, FFS if further split between inter-frequency and inter-RAT is needed.
On N>14, we support option 1.
Last, we also agree with what Nokia mentioned in the paper, that the capability may be depending on the actual measurement requirements for the different carriers.

	Nokia
	We believe that deciding the number will depend on the agreements made on the earlier issues and considering the UE measurement impact. We have here proposed a number we see reasonable – we are however open to discuss the actual number further and in light of the agreements.
A=5
B=5
If seen beneficial the A and B could be split between inter-frequency and inter-RAT measurements. However, this could also be without limits and seen as one pool.
In one sense RAN4 could as proposed in some papers, look at the EMR carriers as a pool of carriers which could be up to a number Q. Out these Q carriers W could be overlapping (inter-f and/or inter-RAT) and E could be non-overlapping (inter-f and/or inter-RAT). 



	Company
	Comments

	XXX
	Sub topic 1-5, issue 1-5: Cell detected status
Agree with the recommended WF. Define cell detected status based on LTE baseline and consider addressing detected SSBs as condition if needed.

	Qualcomm
	Sub topic 1-5, issue 1-5: Cell detected status
We agree with the moderator’s recommended WF.

	Ericsson
	We support option 3.

	ZTE
	Sub topic 1-5, issue 1-5
Agree with the recommended WF.

	MTK
	Sub topic 1-5, issue 1-5: Cell detected status
We basically agree with the moderator’s recommended WF; However, one extra condition is suggested to be added: 
A T331 is provided during connection release, and “timer is not expired”

	Huawei, HiSilicon
	Sub topic 1-5, issue 1-5: Cell detected status
We are fine with the conditions listed in the first bullet of the recommended WF except “The detected cell remains detectable in terms of signal quality”, as this one is related to the detected SSB condition in the second bullet. Specifically, we want to clarify what is meant by “a cell remains detectable” – is the cell considered as detectable as long as one SSB is detectable, or it is considered as detectable when the SSBs detected in the connected mode is detectable?

	Nokia
	Sub topic 1-5, issue 1-5: Cell detected status
We can support the recommended WF. Further discussion on how to handle beam related measurement can be carried out next.



	Company
	Comments

	OPPO
	Sub topic 1-6, issue 1-6: Cell edge conditions and EMR
Not expect new threshold, and we can wait and follow RAN2’s decision.

	Qualcomm
	Sub topic 1-6, issue 1-6: Cell edge conditions and EMR
In general, it is fine to continue discussion on adaptation of EMR in terms of frequency, accuracy, and so forth, depending on a certain condition unless RAN4 introduces a new ehavior/UE ehavior not clearly stated by RAN2 agreements. We propose to add the following conditions to the moderator’s recommended WF.
· Shall be no impact to RAN2
· Should avoid any impacts on UE measurement for mobility, UE capability in terms of Idle/Inactive mode measurement, and so on

	Ericsson
	Sub topic 1-6, issue 1-6: Cell edge conditions and EMR
No new thresholds

	ZTE
	Sub topic 1-6, issue 1-6:
No new Thresholds

	MTK
	Sub topic 1-6, issue 1-6: Cell edge conditions and EMR
We support option 2 and we further clarify our proposal as follows:
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE measure N = X+Y carriers (total number of overlapping + non-overlapping EMR carriers N, including NR inter-frequency+ LTE inter-RAT)
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, UE measure N = X carriers (total number of overlapping + non-overlapping EMR carriers N, including NR inter-frequency+ LTE inter-RAT) 
 Where Y>0. 
The intension we would like to introduce the threshold is to differentiate the scenarios that EMR is needed to enable or not needed to enable. We are find with X=0. Y can be any positive integer.

	Huawei, HiSilicon
	Sub topic 1-6, issue 1-6: Cell edge conditions and EMR
We support to use the existing search threshold, and when serving cell quality is below the threshold, the EMR measurement requirements for non-overlapping carrier can be relaxed. We are open to discuss the exact relaxation.

	Nokia
	Sub topic 1-6, issue 1-6: Cell edge conditions and EMR
We can support the recommended WF.



	Company
	Comments

	OPPO
	Sub topic 1-7, issue 1-7: Conditions when UE is required to perform measurements for EMR
Agree with 1st part of the recommended WF.

	Qualcomm
	Sub topic 1-7, issue 1-7: Conditions when UE is required to perform measurements for EMR
We agree with the moderator’s recommended WF. And for the point of further discuss, we don’t think we need to make an agreement on it because the entire statement itself is FFS.

	Ericsson
	Sub topic 1-7, issue 1-7: Conditions when UE is required to perform measurements for EMR
Do not agree with the proposed WF
We support Option 2.

	ZTE
	Sub topic 1-7, issue 1-7:
Not fine with the recommended WF.
Support option 2.

	MTK
	Sub topic 1-7, issue 1-7: Conditions when UE is required to perform measurements for EMR
Agree with recommended WF. We don’t think RAN4 need to define transition requirements for EMR measurement at cell change. If companies have consensus to specify transition requirements, we prefer to use the loosest one. 

	Huawei, HiSilicon
	Sub topic 1-7, issue 1-7: Conditions when UE is required to perform measurements for EMR
We support the recommended WF.

	Nokia
	Sub topic 1-7, issue 1-7: Conditions when UE is required to perform measurements for EMR
We support the recommended WF.
We do not see a reason to define UE requirements once the timer expires as it is our understanding that the UE is to delete the configuration once the timer expires (according to RAN2). Our concern here is that RAN2 and RAN4 will not have aligned feature behavior.



CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2003602, MediaTek
	Ericsson: Terminologies (NR CA and/or MR-DC measurement) need to be aligned with RAN2 specs and give references.

	
	Nokia: This change looks in principle fine and can be merged into 4441

	
	

	R4-2004441, Nokia
	Ericsson: Same comments as for 3602. Furthermore, the technical contents depend on open issues which need to be first resolved before this CR is endorsed/agreed.

	
	Nokia: This big CR would need to be updated to reflect possible agreements during this meeting

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 1-1 Actively measured condition
	Tentative agreements:
No agreements
Candidate options:
It is difficult to get progress the EMR topic without understanding the RAN2 agreement considering search thresholds and EMR carriers. Same agreements are made for LTE EMR (euCA) which is used as baseline (stated in the WID). Status after discussion: 
Support the recommended WF: 3 (OPPO, MTK, Nokia)
Option 1: 2 (QC, ZTE)
Option 2: 1 (Ericsson)
Recommendations for 2nd round:
How to progress:
1) Can companies agree at least following conditions for an actively measured EMR carrier:
· T331 timer is running.
· Serving cell is in the validity area.
· Serving cell support EMR.
2) Continue to discuss how to proceed with search thresholds:
1) LTE baseline and search thresholds
2) RAN2 agreements regarding search thresholds.
The recommendation from Moderator is:
· To progress the work, it is recommended that RAN4 follows the guidance of the WID and decision made in RAN2 and LTE euCA work regarding how the SnonIntraSearch thresholds does not apply to carriers configured for EMR.


	Sub-topic 1-2 Definition of overlapping and non-overlapping
	Tentative agreements:
There is likely support from all companies on the recommended WF but clarification and confirmation is needed from OPPO, ZTE and Huawei.
Candidate options:
Support the WF: 4 (QC, Ericsson, MTK, Huawei, Nokia)
Support option 3: 1 (OPPO) (Moderator: what is the difference between option 3 and the recommended WF? can OPPO agree to the WF?)
Support option 4: 1 (ZTE) 
But as raised in the discussion there is linkage to Issue 1-1 and the understanding of measured. Hence, Issue 1-1 needs to be solved.
(email: agreeable to Huawei)
Recommendations for 2nd round:
To progress here and based on the moderator would like to ask from ZTE and Huawei, if the WF would be agreeable with the understanding that overlapping and overlapping carrier relates to a carrier configured for EMR? It can be seen similar to when e.g. no carriers are configured for EMR then we do not have the concept of overlapping and non-overlapping carrier either.
· Recommended WF
· Agree on following definitions:
· An overlapping carrier is a carrier which the UE is actively measuring for EMR and mobility.
· A non-overlapping carrier is a carrier which the UE is actively measuring for EMR.


	Sub-topic 1-3 Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
	Tentative agreements:
Based on the discussion it seems that all companies can agree to the following two bullets from the WF:
· Agree on following UE requirements:
· NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier follow existing NR inter-frequency measurements.
· LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier follow existing LTE inter-RAT measurements.
Moderator would like to clarify with Ericsson if this is acceptable also to Ericsson (a line is added below addressing Ericsson’s comment in the discussion)?
Candidate options:
There seems to be consensus to discuss the following topics from the recommended WF further.
· RAN4 will define UE measurement capability to support beam-level measurements for EMR.
· Detailed beam level measurement capability requirements:
· option 1: same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state
· option 2: other?
Considering the following topics from the recommended WF:
· RAN4 continue to discuss:
· NR inter-frequency EMR measurement requirements on a non-overlapping carrier
· Consider FR1 and FR2 aspects
· LTE inter-RAT EMR measurement requirements on a non-overlapping carrier
There is also consensus among companies that measurement requirements for non-overlapping carriers can be FFS and need more discussion. 
More discussions are needed related to measurement accuracy, behaviour when T331 expires etc.
Recommendations for 2nd round:
Agree and capture the tentative agreement.

	Sub-topic 1-4 Defining the number of EMR carriers
	Tentative agreements:
· if N>14:
· Option 1: no RAN4 requirements defined (UE implementation)
· Agreement:
· Total number of carriers that the UE needs to measure for cell reselection and EMR (overlapping or not overlapping), including NR and LTE carriers, cannot exceed Rel-15 UE capability (as defined in 38.133, section 4.2.2.1)
From the summary it seems that all companies can agree to following (but needs to be confirmed by Huawei, ZTE and Nokia):
Tentative agreement:
Total number of supported NR inter-frequency EMR carriers ≤ 7.
(email: agreeable to Huawei)
(email: agreeable to Nokia)
Candidate options:
Concerning the Number of carriers this needs more discussion. Based on the input from the companies following aspects would need to be discussed based on the views from companies in former meetings:
Total number of overlapping EMR carriers:
A=x1(NR #overlapping carriers)+x2(LTE #overlapping carriers)
Total number of non-overlapping EMR carriers
B=y1(NR #non-overlapping carriers)+y2(LTE #non-overlapping carriers)
Total number of NR inter-frequency carriers:
x1(NR #overlapping carriers)+y1(NR #non-overlapping carriers) ≤ 7
Total number of LTE inter-RAT carriers:
x2(LTE #overlapping carriers)+y2(LTE #non-overlapping carriers) ≤7
From the summary it seems that all companies can agree to following (but needs to be confirmed by Huawei, ZTE and Nokia):
Tentative agreement:
Total number of supported NR inter-frequency EMR carriers ≤ 7.
(email: agreeable to Huawei)
(email: agreeable to Nokia)
For further discussion:
1) Total number of overlapping EMR carriers
2) Total number of non-overlapping EMR carriers
3) Total number of LTE inter-RAT carriers

Recommendations for 2nd round:
discuss and agree on the on the Total number of supported NR inter-frequency EMR carriers


	Sub-topic 1-5 Cell detected status
	Tentative agreements:
· Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signalling or SIB), and
· A T331 is provided during connection release, and 
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE

Candidate options:
Based on the input from companies all are in general agreeing to most of the recommended WF (marked in green). A number of questions were raised related to adding additional conditions and these would need to be discussed further:
1) The detected cell remains detectable in terms of signal quality
2) The detected SSBs of a cell remains detectable in terms of signal quality
3) T331 status – specifically and “timer is not expired”

Recommendations for 2nd round:
Discuss if the ‘timer not expired’ can happen at connected to idle/inactive state transition.

	Sub-topic 1-6 Cell edge conditions and EMR
	Tentative agreements:
No agreements
Candidate options:
No consensus has been reached during the discussion. This is FFS and also linked to the discussion in Sub-topic 1-1.
Recommendations for 2nd round:
Continue discussion when sub-topic 1-1 has been clarified.

	Sub-topic 1-7 Conditions when UE is required to perform measurements for EMR
	Tentative agreements:
Moderator would like to propose following agreement:
· RAN4 at least defines UE EMR requirements for EMR carriers while T331 timer is active
· RAN4 not to define different or additional UE behaviour than what RAN2 has defined related to EMR measurement at cell change

Candidate options:
When collecting the company views there is following outcome
· support WF: 5 (OPPO, QC, MTK, Huawei, Nokia)
· support option2: 2 (Ericsson, ZTE)
Where:
· Option 2: MediaTek
· RAN4 to specify the measurement accuracy for the overlapping and non-overlapping EMR carriers for the UE would like to report EMR after T331 timer expires
Moderator would like to propose that following agreement for this meeting (Ericsson and ZTE to check):
· RAN4 at least defines UE EMR requirements for EMR carriers while T331 timer is active
· RAN4 not to define different or additional UE behaviour than what RAN2 has defined related to EMR measurement at cell change
And RAN4 continue to discuss following open issues:
· Will RAN4 define UE EMR requirements for EMR carriers when T331 timer has expired?
· Does RAN4 define transition requirements for EMR measurement at cell change?

Recommendations for 2nd round:
Discuss and agree on the tentative agreement. Input from ZTE and Ericsson needed.

	
	



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	draft Response LS to RAN2 on clarification of UE requirements for early measurement performance and reporting
	
Ericsson


	#2
	WF on MR-DC RRM requirements
	Nokia, Nokia Shanghai Bell



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2003602
	The CR change can be captured into the Big CR collecting the EMR requirements (4441)

	R4-2004441
	To be revised



Discussion on 2nd round (if applicable)
Instructions for the 2nd round discussion:
· The sub-topics to be discussed are listed in priority order.
· Most important is to get agreement on sub-topic 1-1 as many other sub-topic discussions are likely depend on the outcome of sub-topic 1-1.
· After discussion round a number of agreements were listed. Some agreements are pending input from specific companies (highlighted). Input from the companies as to whether they can support the tentative agreement or not.
· If a company cannot support the proposed agreement, please also list the reasoning.
· Following sub-topics are of priority:
· sub-topic 1-1
· sub-topic 1-2 (views from OPPO and ZTE input needed)
· sub-topic 1-3 (view from Ericsson needed)
· sub-topic 1-4 (view from ZTE needed). Companies are welcome to give further views.
· Secondary priority:
· sub-topic 1-7 (views from Ericsson and ZTE missing).
· sub-topic 1-5
· sub-topic 1-6

	
	Status summary of Actively measured condition

	Sub-topic 1-1 Actively measured condition
	Tentative agreements:
No agreements
Candidate options:
It is difficult to get progress the EMR topic without understanding the RAN2 agreement considering search thresholds and EMR carriers. Same agreements are made for LTE EMR (euCA) which is used as baseline (stated in the WID). Status after discussion: 
Support the recommended WF: 3 (OPPO, MTK, Nokia)
Option 1: 2 (QC, ZTE)
Option 2: 1 (Ericsson)
Recommendations for 2nd round:
How to progress:
3) Can companies agree at least following conditions for an actively measured EMR carrier:
· T331 timer is running.
· Serving cell is in the validity area.
· Serving cell support EMR.
4) Continue to discuss how to proceed with search thresholds:
3) LTE baseline and search thresholds
4) RAN2 agreements regarding search thresholds.
The recommendation from Moderator is:
· To progress the work, it is recommended that RAN4 follows the guidance of the WID and decision made in RAN2 and LTE euCA work regarding how the SnonIntraSearch thresholds does not apply to carriers configured for EMR.




	Company
	Comments for Sub-topic 1-1 Actively measured condition

	xxxNokia, Nokia Shanghai Bell
	Regarding the discussion related to the recommendation it is our understanding that RAN2 has already agreed and defined how the UE search threshold applies to carriers configured for EMR.
For LTE Rel-15 EMR (enhanced utilization of carrier aggregation) it was decided in RAN2 that search thresholds (SnonIntraSearch) do not apply to carrier configured for EMR (36.133, 5.6.20):
The fields s-NonIntraSearch in SystemInformationBlockType3 do not affect the UE measurement procedures in IDLE mode. How the UE performs measurements in IDLE mode is up to UE implementation as long as the requirements in TS 36.133 [16] are met for measurement reporting. UE is not required to perform idle measurements if SIB2 idle measurement indication is not configured.
This was reflected in the RAN4 requirements in the 36.133 specification (agreed in Chongqing meeting).
RAN2 has agreed similar text for NR EMR in 38.331 (5.7.8) and behaviour for NR EMR is same from RAN2 point of view concerning applicability of SnonIntraSearch.
The fields s-NonIntraSearchP and s-NonIntraSearchQ in SIB2 do not affect the idle/inactive UE measurement procedures. How the UE performs idle/inactive measurements is up to UE implementation as long as the requirements in TS 38.133 [14] are met for measurement reporting
Hence, the following RAN4 requirements regarding SnonIntraSearch do not apply to EMR carriers:
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7. 
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection.
And EMR carriers would be measured irrespectively of configured search thresholds.
Additionally, it is our understanding that the guidance from the WID is to follow LTE Rel-15 euCA:
1. Early Measurement reporting: Early and fast reporting of measurements information availability from neighbor and serving cells to reduce delay setting up MR-DC and/or CA. [RAN2, RAN4]
· This objective applies to MR-DC, NR-NR DC and CA
· The objective should consider measurements in IDLE, INACTIVE mode and CONNECTED mode
· The impacts on UE power consumption should be minimized
· The LTE Rel-15 euCA work should be utilized, when applicable

We support the proposed recommendation and session chair.

We can agree that at least following conditions for an actively measured EMR carrier:
· T331 timer is running.
· Serving cell is in the validity area.
· Serving cell support EMR.


	Huawei, HiSilicon
	We agree that at least following conditions for an actively measured EMR carrier:
· T331 timer is running.
· Serving cell is in the validity area.
· Serving cell support EMR.
In addition, we think another condition is that the EMR carrier and the serving cell are among the supported band combination of the UE.

On the applicability of search threshold on EMR, here is our understanding
- if EMR is configured on the same carrier as high priority mobility carrier, UE will measure the carrier as overlapping carrier no matter if the serving cell is above or below the search threshold
 - if EMR is configured on the same carrier as equal/low priority mobility carrier, 
- UE will measure the carrier as overlapping carrier if the serving cell is below the search threshold 
- UE will measure the carrier as non-overlapping carrier if the serving cell is above the search threshold
- if EMR is configured not on the same carrier as high/equal/low priority mobility carrier, UE will measure the carrier as non-overlapping carrier no matter if the serving cell is above or below the search threshold.
In short, we agree with Nokia that if a carrier is configured for EMR, UE will measure the carrier no matter if the serving cell is above or below the search threshold (this may not be the case based on topic 1-6), but the status of overlapping and non-overlapping may be changed depending on the search threshold.

	Qualcomm
	We agree that at least following conditions for an actively measured EMR carrier:
· T331 timer is running.
· Serving cell is in the validity area.
· Serving cell support EMR.
Also agree with Huawei that the EMR carrier and the serving cell are among the supported band combination of the UE.
On the issue of “the applicability of SnonIntraSearch for EMR carriers”, we agree with Nokia. For a UE capable of EMR in LTE and NR systems, a consistent applicability rule is more desirable in general. On the other hand, in light of EMR use case, we also understand that there can be a need of an exception to applicability rule. But as per the guidance from the WID, Nokia’s view needs to be considered by default unless there’s a strong argument for the other side.

	ZTE
	We agree that at least following conditions for an actively measured EMR carrier:
· T331 timer is running.
· Serving cell is in the validity area.
· Serving cell support EMR.
We also share the view as Qualcomm and Huawei that the EMR carrier and the serving cell are among the supported band combination of the UE.

	MTK
	We agree that at least following conditions for an actively measured EMR carrier:
· T331 timer is running.
· Serving cell is in the validity area.
· Serving cell support EMR.
· EMR carrier and the serving cell are among the supported band combination of the UE.
We also share same understanding with Huawei on the applicability of search threshold on EMR. UE will measure the carrier no matter if the serving cell is above or below the search threshold when UE measurement capability is not exceeded. 
However, the status of overlapping and non-overlapping may be changed depending on
· Serving cell quality 
· Whether the number of configured EMR and re-selection carriers exceed the measurement capability
· Whether UE conduct the PCell change and receive updated configurations of EMR and/or re-selection carriers

	Ericsson
	We agree that at least following conditions for an actively measured EMR carrier:
· T331 timer is running.
· Serving cell is in the validity area.
· Serving cell support EMR.
Regarding the band combinations condition, if EMR measurements can be used after the UE changed the cell this condition is not relevant, since the UE would be prevented to measure on carriers that may afterwards become among the supported band combinations with the new cell.
On the thresholds, the recommendation from the moderator is acceptable.



	
	Status summary of Definition of overlapping and non-overlapping

	Sub-topic 1-2 Definition of overlapping and non-overlapping
	Tentative agreements:
There is likely support from all companies on the recommended WF but clarification and confirmation is needed from OPPO and ZTE.
Candidate options:
Support the WF: 4 (QC, Ericsson, MTK, Huawei, Nokia)
Support option 3: 1 (OPPO) (Moderator: what is the difference between option 3 and the recommended WF? can OPPO agree to the WF?)
Support option 4: 1 (ZTE) 
But as raised in the discussion there is linkage to Issue 1-1 and the understanding of measured. Hence, Issue 1-1 needs to be solved.
(email: agreeable to Huawei)
Recommendations for 2nd round:
To progress here and based on the moderator would like to ask from ZTE and OPPO, if the WF would be agreeable with the understanding that overlapping and overlapping carrier relates to a carrier configured for EMR? It can be seen similar to when e.g. no carriers are configured for EMR then we do not have the concept of overlapping and non-overlapping carrier either.
· Recommended WF
· Agree on following definitions:
· An overlapping carrier is a carrier which the UE is actively measuring for EMR and mobility.
· A non-overlapping carrier is a carrier which the UE is actively measuring for EMR.




	Company
	Comments for Sub-topic 1-2 Definition of overlapping and non-overlapping

	OPPO
	

	ZTE
	With the understanding that overlapping and overlapping carrier relates to a carrier configured for EMR as clarified by moderator, we agree with the recommended WF.
Our understanding is that from UE measurement capability perspective, the total number of carriers should include carriers configured for EMR and carriers configured for mobility only.

	xxxNokia, Nokia Shanghai Bell
	Continue to support the WF

	Huawei, HiSilicon
	We are fine with the recommended WF, but just to be clear, our understanding for overlapping and non-overlapping is elaborated in comments for topic 1-1.

	Qualcomm
	Support the WF.

	MTK
	Fine with recommended WF. But our understanding for overlapping and non-overlapping definition are based on our comments for topic 1-1.

	Ericsson
	Support the WF



	
	Status summary of how to Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers

	Sub-topic 1-3 Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
	Tentative agreements:
Based on the discussion it seems that all companies can agree to the following two bullets from the WF:
· Agree on following UE requirements:
· NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier follow existing NR inter-frequency measurements.
· LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier follow existing LTE inter-RAT measurements.
Moderator would like to clarify with Ericsson if this is acceptable also to Ericsson (a line is added below addressing Ericsson’s comment in the discussion)?
Candidate options:
There seems to be consensus to discuss the following topics from the recommended WF further.
· RAN4 will define UE measurement capability to support beam-level measurements for EMR.
· Detailed beam level measurement capability requirements:
· option 1: same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state
· option 2: other?
Considering the following topics from the recommended WF:
· RAN4 continue to discuss:
· NR inter-frequency EMR measurement requirements on a non-overlapping carrier
· Consider FR1 and FR2 aspects
· LTE inter-RAT EMR measurement requirements on a non-overlapping carrier
There is also consensus among companies that measurement requirements for non-overlapping carriers can be FFS and need more discussion. 
More discussions are needed related to measurement accuracy, behaviour when T331 expires etc.
Recommendations for 2nd round:
Agree and capture the tentative agreement.



	Company
	Comments for Sub-topic 1-3 Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers

	Ericsson
	We can agree on the following:
· NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier follow existing NR inter-frequency measurements.
· LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier follow existing LTE inter-RAT measurements.
· FFS requirements for non-overlapping carriers
· NR inter-frequency EMR measurement requirements on a non-overlapping carrier (consider FR1 and FR2 aspects)
· LTE inter-RAT EMR measurement requirements on a non-overlapping carrier
· RAN4 will define UE measurement capability to support beam-level measurements for EMR
· FFS: Detailed beam level measurement capability requirements:
Option 1: same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state

	Huawei, HiSilicon
	The issue is somehow dependent on the definition of overlapping and non-overlapping. 
We agree with the tentative agreement based on our understanding for overlapping and non-overlapping as elaborated in comments for topic 1-1.

	xxxQualcomm
	For overlapping carriers, we support the tentative agreement with updates as below
· NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier follow existing NR inter-frequency measurements for Idle mode.
· LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier follow existing LTE inter-RAT measurements for Idle mode.

	ZTE
	Just wording, it would be better like following
NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier follow existing NR inter-frequency measurement requirements.
LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier follow existing LTE inter-RAT measurement requirements.

	MTK
	Fine with the revised wording:
•	NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier follow existing NR inter-frequency measurements requirements for cell reselection in IDLE/INACTIVE mode.
•	LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier follow existing LTE inter-RAT measurements requirements for cell reselection in IDLE/INACTIVE mode.




	
	Status summary of Defining the number of EMR carriers

	Sub-topic 1-4 Defining the number of EMR carriers
	Tentative agreements:
· if N>14:
· Option 1: no RAN4 requirements defined (UE implementation)
· Agreement:
· Total number of carriers that the UE needs to measure for cell reselection and EMR (overlapping or not overlapping), including NR and LTE carriers, cannot exceed Rel-15 UE capability (as defined in 38.133, section 4.2.2.1)
From the summary it seems that all companies can agree to following (but needs to be confirmed by  ZTE):
Tentative agreement:
Total number of supported NR inter-frequency EMR carriers ≤ 7.
Candidate options:
Concerning the Number of carriers this needs more discussion. Based on the input from the companies following aspects would need to be discussed based on the views from companies in former meetings:
Total number of overlapping EMR carriers:
A=x1(NR #overlapping carriers)+x2(LTE #overlapping carriers)
Total number of non-overlapping EMR carriers
B=y1(NR #non-overlapping carriers)+y2(LTE #non-overlapping carriers)
Total number of NR inter-frequency carriers:
x1(NR #overlapping carriers)+y1(NR #non-overlapping carriers) ≤ 7
Total number of LTE inter-RAT carriers:
x2(LTE #overlapping carriers)+y2(LTE #non-overlapping carriers) ≤7
For further discussion:
4) Total number of overlapping EMR carriers
5) Total number of non-overlapping EMR carriers
6) Total number of LTE inter-RAT carriers

Recommendations for 2nd round:
discuss and agree on the on the Total number of supported NR inter-frequency EMR carriers



	Company
	Comments for Sub-topic 1-4 Defining the number of EMR carriers

	ZTE
	Total number of carriers that the UE needs to measure for cell reselection and EMR (overlapping or not overlapping), including NR and LTE carriers, cannot exceed Rel-15 UE capability (as defined in 38.133, section 4.2.2.1)
This tentative agreements is clear to us and we agree.
 
Total number of supported NR inter-frequency EMR carriers ≤ 7.
Does this also mean that total  number of supported NR inter-frequency EMR carriers ≤ 7 not matter how many NR inter-frequency carriers (≤ 7) are for cell reselection? And on the other way around does this also mean the total  number of supported NR inter-frequency carriers for cell reselection  ≤ 7 not matter how many NR inter-frequency carriers (≤ 7) are for EMR?

The N is only for EMR carrier. Is it the correct understanding?
If all the above understanding is correct, then from total number perspective, it would be like this.
The total number N for EMR carrier is no larger than 14 and the total number N’ for cell reselection is no larger than 14, including serving cell carrier, NR inter-frequency carriers and LTE inter-RAT carriers

So question is if the impact of carriers configured for cell reselection only to the total number of carriers that can be used for EMR will be taken into account when specifying the requirements? or
Total number of supported NR inter-frequency EMR carriers ≤ 7: Does this mean when N is 7 then there is no cell reselection only measurements is allowed?

	xxxNokia, Nokia Shanghai Bell
	Based on the assumption that RAN4 finalizes the EMR work using the WF proposed in 1-1 we are open to discuss the number of carriers to be measured for EMR to account for any potential UE power consumption.
Using the above framework for further discussion is fine: Initially we can propose:
A=4
B=2
for both cases the distribution between NR and LTE would not need to be fixed. Hence:
x1 and x2 can both be between 0 and 4 but in total not more than 4.
y1 and y2 can both be between 0 and 2 but in total not more than 2.
We are of course also ready to agree higher values. This should be seen as what we see as minimum.

	Huawei, HiSilicon
	The issue is somehow dependent on the definition of overlapping and non-overlapping. 
Based on our understanding for overlapping and non-overlapping as elaborated in comments for topic 1-1, we can agree that 
- Total number of supported NR inter-frequency EMR carriers x1≤ 7 (tentative agreement)
- Total number of supported LTE inter-RAT EMR carriers x2≤ 7
We are open to discuss if a separate limit for x1 and x2, e.g. 4 as Nokia commented above, is needed. Based on the outcome for x1 and x2, we can further discuss A. 
For the non-overlapping, we suggest to discuss after we agree on overlapping part. Originally we do not see the need for non-overlapping either, but if a limit is defined for overlapping, it is more reasonable to have the limit also for non-overlapping.
Another issue, should 14 be changed to 13 in below? 14 carriers include one carrier for serving, but EMR can only be non-serving carrier, so would 13 be more accurate?
· if N>14:
· Option 1: no RAN4 requirements defined (UE implementation)


	Qualcomm
	Support the tentative agreements and as Huawei requested, ‘N>14’ needs to be clarified.
For total number of overlapping EMR carriers, our view is x1≤7 and x2≤7 condition that EMR carrier and the serving cell are among the supported band combination of the UE.

	MTK
	
Agree on 
· total number of supported NR inter-frequency EMR carriers ≤ 7

	Ericsson
	We do not agree on defining separate number for EMR carriers, rather that it is shared with the measurements for mobility. And we already said that we do not support: “Total number of supported NR inter-frequency EMR carriers ≤ 7” which is misleading, because this suggests a separate capability, rather that we only need to tell RAN2 so they define the range in the signalling. So, we propose to agree on:
· No separate capabilities on the numbers of EMR carriers are defined
· The number of inter-frequency carriers that can be configured for EMR is such that the total number of NR inter-frequency carriers for EMR and mobility does not exceed 7.
And again, we do not agree with all this structure with A, B, x1, y1, x2, y2, since these are all suggesting separate capabilities to us.




	
	Status summary of Conditions when UE is required to perform measurements for EMR

	Sub-topic 1-7 Conditions when UE is required to perform measurements for EMR
	Tentative agreements:
Moderator would like to propose following agreement:
· RAN4 at least defines UE EMR requirements for EMR carriers while T331 timer is active
· RAN4 not to define different or additional UE behaviour than what RAN2 has defined related to EMR measurement at cell change

Candidate options:
When collecting the company views there is following outcome
· support WF: 5 (OPPO, QC, MTK, Huawei, Nokia)
· support option2: 2 (Ericsson, ZTE)
Where:
· Option 2: MediaTek
· RAN4 to specify the measurement accuracy for the overlapping and non-overlapping EMR carriers for the UE would like to report EMR after T331 timer expires
Moderator would like to propose that following agreement for this meeting (Ericsson and ZTE to check):
· RAN4 at least defines UE EMR requirements for EMR carriers while T331 timer is active
· RAN4 not to define different or additional UE behaviour than what RAN2 has defined related to EMR measurement at cell change
And RAN4 continue to discuss following open issues:
· Will RAN4 define UE EMR requirements for EMR carriers when T331 timer has expired?
· Does RAN4 define transition requirements for EMR measurement at cell change?

Recommendations for 2nd round:
Discuss and agree on the tentative agreement. Input from ZTE and Ericsson needed.



	Company
	Comments for Sub-topic 1-7 Conditions when UE is required to perform measurements for EMR

	ZTE
	We support following the RAN2 agreements.
· RAN4 at least defines UE EMR requirements for EMR carriers while T331 timer is active
RAN4 not to define different or additional UE behaviour than what RAN2 has defined related to EMR measurement at cell change
We think we can remove additional because as long as the additional requirements does not contradict to RAN2 agreements and will benefit the system then it should be allowed.

	Ericsson
	We can agree on:
· RAN4 defines UE EMR requirements for EMR carriers while T331 timer is active
· RAN4 will define applicable accuracy requirements for EMR measurements performed on overlapping carriers after T331 expires
· FFS: requirements for EMR measurements performed on non-overlapping carriers after T331 expires
· RAN4 not to define different or additional UE behaviour than what RAN2 has defined related to EMR measurement at cell change


	xxxNokia, Nokia Shanghai Bell
	RAN4 can start defining EMR requirements for the condition when T331 timer is active.
We support following the RAN2 agreements. It is our understanding that RAN2 has agreed that the UE shall delete the EMR configuration once T331 timer expires. This would in our view complicate defining requirements once the timer has expired.

	Huawei, HiSilicon
	We support the tentative agreements.

	Qualcomm
	Support the tentative agreements

	MTK
	Support the tentative agreements




	
	Status summary of Cell detected status

	Sub-topic 1-5 Cell detected status
	Tentative agreements:
· Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signalling or SIB), and
· A T331 is provided during connection release, and 
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE

Candidate options:
Based on the input from companies all are in general agreeing to most of the recommended WF (marked in green). A number of questions were raised related to adding additional conditions and these would need to be discussed further:
4) The detected cell remains detectable in terms of signal quality
5) The detected SSBs of a cell remains detectable in terms of signal quality
6) T331 status – specifically and “timer is not expired”

Recommendations for 2nd round:
Discuss if the ‘timer not expired’ can happen at connected to idle/inactive state transition.



	Company
	Comments for Sub-topic 1-5 Cell detected status

	xxx
	

	Huawei, HiSilicon
	We understand ‘timer not expired’ can happen at connected to idle/inactive state transition. Is the intention to discuss if “timer expired” can happen?
For the tentative agreements, to be more accurate, we suggest to change the main bullet as: 
-  Define cell detected status based on LTE baseline and at least on

	Qualcomm
	The tentative agreements with the update from Huawei are okay with us.

	ZTE
	We are fine with the tentative agreements.

	MTK
	We are fine with Huawei’s version.

	Ericsson
	We could agree on:
· Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signalling or SIB), and
· A T331 is provided during connection release, and 
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE





	
	Status summary of Cell edge conditions and EMR

	Sub-topic 1-6 Cell edge conditions and EMR
	Tentative agreements:
No agreements
Candidate options:
No consensus has been reached during the discussion. This is FFS and also linked to the discussion in Sub-topic 1-1.
Recommendations for 2nd round:
Continue discussion when sub-topic 1-1 has been clarified.



Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #2: RRM core requirements for NR Inter-RAT EMR in LTE (36.133)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2004654
	Ericsson
	· Observation 1: For NR UE, the EMR measurements can be configured on up to 7 NR inter-frequency carriers, 7 FDD E-UTRA inter-RAT carriers, and 7 TDD E-UTRA inter-RAT carriers, subject to an additional constraint on the total number of configured carriers as specified in Section 4.2.2.1 of TS 38.133.
· Observation 2: An NR UE, shall be able to report EMR measurements on all carriers configured for EMR.
· [bookmark: _Hlk37959325]Observation 3: For LTE UE, the EMR measurements can be configured on up to 8 NR inter-RAT carriers, 3 FDD E-UTRA inter-frequency carriers, and 3 TDD E-UTRA inter-frequency carriers, subject to an additional constraint on the total number of configured carriers as specified in Section 4.2.2.9 of TS 36.133.
· [bookmark: _Hlk37959339]Observation 4: An LTE UE, shall be able to report EMR measurements on all carriers configured for EMR.

· [bookmark: _Hlk37958552]Proposal 1: For NR UE, RAN4 will define UE measurement capability to support beam-level measurements for EMR.
· [bookmark: _Hlk37958566]Proposal 2: The UE beam-level measurement capability requirements for EMR is the same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state: 
· 7 SSBs with different SSB index and/or PCI per inter-frequency layer in FR1,
· 10 SSBs with different SSB index and/or PCI per inter-frequency layer in FR2.


	R4-2003603
	MediaTek
	Proposal 1: The number of reported carriers of CRS based and/or SSB based measurement in LTE IDLE/INACTIVE mode (overlapping and non-overlapping carriers) should not extend the measurement capability defined in Rel-15
Proposal 2: RAN4 to reuse the measurement period and accuracy of cell re-selection to specify the requirements of overlapping EMR carriers 
Proposal 3: RAN4 will not specify the measurement period of non-overlapping EMR carriers
Proposal 4: In LTE IDLE/INACTIVE mode DC and CA measurement, UE at least shall be able to measure 3 carriers for EMR when UE is in cell center and UE at least shall be able to measure 1 carriers for EMR when UE is not in cell center
Proposal 5: RAN4 to adopt the SSB based EMR requirement framework shown in following table as a baseline to further discuss the corresponding measurement delay and accuracy requirements
Table 3: SSB based EMR requirement framework in LTE IDLE/INACTIVE mode
	Serving cell signal quality
	Srxlev ≤ Threshold
	Srxlev > Threshold

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

	# of early measurement reporting carriers
	At least [1] inter-freq. carriers
	At least [3] inter-freq. carriers

	SSB based Measurement delay
	FFS 
	FFS 
	FFS 
	FFS

	SSB based Measurement accuracy
	FFS 
	FFS 
	FFS 
	FFS





	R4-2004352
	Huawei
	[bookmark: _Hlk37959636]Proposal 1: UE supporting NR inter-RAT EMR is required to measure [1] carrier for LTE – NR inter-RAT EMR.
[bookmark: _Hlk37959435]Proposal 2: UE supporting both LTE inter-frequency EMR and NR inter-RAT EMR, the number of LTE inter-frequency EMR carriers is same as in euCA.
[bookmark: _Hlk37960283]Proposal 3: Requirements for detected cell status apply only for the SSBs UE detected when in Connected mode. The requirements apply without restriction on same Rx beam.
Proposal 4: UE performs periodic cell detection and measurement for LTE – NR inter-RAT EMR measurement.


	R4-2004442
	Nokia
	1. Do not further discuss the number of LTE EMR inter-frequencies carriers to measure.
1. The number of LTE EMR inter-frequency carriers remain unchanged compared to Rel-15.
1. Focus discussion only on adding NR inter-RAT EMR into existing LTE EMR requirements.
1. Focus the discussion only on how many NR inter-RAT carriers the UE at least shall be able to measure.
1. The UE shall be able to measure at least 2 NR inter-RAT carrier for EMR.
1. [bookmark: _Hlk37960315]Use the LTE detected cell conditions as baseline for NR detected cell conditions.
1. Use existing measurement requirements defined for NR inter-RAT measurements for EMR measurements.




Open issues summary
Following discussion has focus on RRM core requirements for specifying requirements for Early Measurement Reporting in LTE (36.133). Hence, defining the additional NR inter-RAT EMR requirements. Following sub-topics are discussed:
· Measurement requirements for NR Inter-RAT EMR carriers
· Number of LTE EMR carriers
· Number of NR Inter-RAT carriers
· Cell detected status
The LTE EMR (euCA) work and procedures are used as baseline. Hence, the definition of overlapping and non-overlapping carrier as defined in 4.9.2 remain unchanged:
For a UE which supports ca-IdleModeMeasurements the UE shall support the idle mode CA measurements on the serving cell, overlapping and non-overlapping carriers. An overlapping carrier is defined as a carrier configured by higher layer for early measurement reporting and inter-frequency mobility measurements. A non-overlapping carrier is defined as a carrier configured by higher layer for early measurement reporting while not configured for inter-frequency mobility measurements
Similarly, will the baseline agreement from Rel-15 that any configured SnonIntraSearch threshold do not affect carrier configured for idle/inactive measurements:
The fields s-NonIntraSearch in SystemInformationBlockType3 do not affect the UE measurement procedures in IDLE mode. How the UE performs measurements in IDLE mode is up to UE implementation as long as the requirements in TS 36.133 [16] are met for measurement reporting. UE is not required to perform idle measurements if SIB2 idle measurement indication is not configured
Based on these guidelines first to be discussed and decided will be the measurement requirements for a configured NR inter-RAT EMR carrier – overlapping and non-overlapping. Secondly the number of NR inter-RAT EMR carriers and finally how to capture the detected cell status.

Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
Sub-topic description: Define measurement requirements for NR inter-RAT EMR carriers.
If the UE is configured with one or more carriers for EMR, UE measurement requirements needs to be defined. RAN4 would need to discuss and decide on the measurement requirements for:
· NR inter-RAT EMR measurement requirements for
· overlapping carrier
· non-overlapping carrier
Open issues and candidate options before e-meeting:
Issue 2-1: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
· Proposals
· Option 1: Ericsson
· For NR UE, RAN4 will define UE measurement capability to support beam-level measurements for EMR
· The UE beam-level measurement capability requirements for EMR is the same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state: 
· 7 SSBs with different SSB index and/or PCI per inter-frequency layer in FR1,
· 10 SSBs with different SSB index and/or PCI per inter-frequency layer in FR2
· Option 2: MediaTek
· RAN4 to reuse the measurement period and accuracy of cell re-selection to specify the requirements of overlapping EMR carriers
· RAN4 will not specify the measurement period of non-overlapping EMR carriers
· RAN4 to adopt the SSB based EMR requirement framework shown in following table as a baseline to further discuss the corresponding measurement delay and accuracy requirements
· Option 3: Huawei
· UE performs periodic cell detection and measurement for LTE – NR inter-RAT EMR measurement
· Option 4: Nokia
· Use existing measurement requirements defined for NR inter-RAT measurements for EMR measurements
· Recommended WF
· Agree on the following:
· RAN4 use existing cell detection, measurement period and accuracy of cell re-selection for NR inter-RAT measurements for EMR measurements for overlapping carriers.
· RAN4 will define UE measurement capability to support beam-level measurements for EMR for NR inter-RAT EMR carriers.
· Discuss further on the following topics (align with NR when possible):
· The UE beam-level measurement capability requirements for EMR:
· option 1: same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state.

Sub-topic 2-2 Number of EMR carriers
Sub-topic description: Number of EMR carriers.
RAN4 has been discussing and need to settle and decide on the number of EMR carriers for LTE EMR. RAN4 need to consider that LTE inter-frequency EMR has already been defined in Rel-15 and WI is closed.
Aspects to be finalized:
· [bookmark: _Hlk37959220]Number of LTE EMR carriers
· Number of NR Inter-RAT carriers

Open issues and candidate options before e-meeting:
Issue 2-2: Number of LTE EMR carriers
· Proposals
· Option 1: Ericsson
· For LTE UE, the EMR measurements can be configured on up to 8 NR inter-RAT carriers, 3 FDD E-UTRA inter-frequency carriers, and 3 TDD E-UTRA inter-frequency carriers, subject to an additional constraint on the total number of configured carriers as specified in Section 4.2.2.9 of TS 36.133
· An LTE UE, shall be able to report EMR measurements on all carriers configured for EMR
· Option 2: MediaTek
· The number of reported carriers of CRS based and/or SSB based measurement in LTE IDLE/INACTIVE mode (overlapping and non-overlapping carriers) should not extend the measurement capability defined in Rel-15
· In LTE IDLE/INACTIVE mode DC and CA measurement, UE at least shall be able to measure N=3 carriers for EMR when UE is in cell center and UE at least shall be able to measure N=1 carriers for EMR when UE is not in cell center
· Total number of overlapping + non-overlapping EMR carriers N (including LTE inter-frequency+ NR inter-RAT) 
· N= 3, when UE is in cell center
· N= 1, when UE is not in cell center
· Option 3: Huawei
· UE supporting both LTE inter-frequency EMR and NR inter-RAT EMR, the number of LTE inter-frequency EMR carriers is same as in euCA
· Option 4: Nokia
· Do not further discuss the number of LTE EMR inter-frequencies carriers to measure.
· The number of LTE EMR inter-frequency carriers remain unchanged compared to Rel-15
· Recommended WF
· Agree following:
· The number of LTE EMR inter-frequency carriers remain unchanged compared to Rel-15

Issue 2-3: Number of NR Inter-RAT carriers
· Proposals
· Option 1: Ericsson
· For LTE UE, the EMR measurements can be configured on up to 8 NR inter-RAT carriers, 3 FDD E-UTRA inter-frequency carriers, and 3 TDD E-UTRA inter-frequency carriers, subject to an additional constraint on the total number of configured carriers as specified in Section 4.2.2.9 of TS 36.133
· An LTE UE, shall be able to report EMR measurements on all carriers configured for EMR
· Option 2: MediaTek
· The number of reported carriers of CRS based and/or SSB based measurement in LTE IDLE/INACTIVE mode (overlapping and non-overlapping carriers) should not extend the measurement capability defined in Rel-15
· In LTE IDLE/INACTIVE mode DC and CA measurement, UE at least shall be able to measure N=3 carriers for EMR when UE is in cell center and UE at least shall be able to measure N=1 carriers for EMR when UE is not in cell center
· Total number of overlapping + non-overlapping EMR carriers N (including LTE inter-frequency+ NR inter-RAT) 
· N= 3, when UE is in cell center
· N= 1, when UE is not in cell center
· Option 3: Huawei
· UE supporting NR inter-RAT EMR is required to measure [1] carrier for LTE – NR inter-RAT EMR
· Option 4: Nokia
· Proposal 5: The UE shall be able to measure at least 2 NR inter-RAT carrier for EMR.
· Recommended WF
· Discuss following options:
· Option 1:
· The number of NR inter-RAT EMR carriers to measure:
· option 1: 8 (Ericsson)
· option 3: 1 (Huawei)
· option 2: 2 (Nokia)
· Possible compromise = 2? (cell edge condition is separate discussion handled in sub-topic 1-6)
· Option 2 (MTK):
· Total number of overlapping + non-overlapping EMR carriers N (including LTE inter-frequency+ NR inter-RAT) 
· N= 3, when UE is in cell center
· N= 1, when UE is not in cell center

Sub-topic 2-3 Cell detected status
[bookmark: _Hlk38261975]Sub-topic description: Cell detected status.
It was agreed in WF R4-2002235 to apply the same methodology of keeping the cell detected status when UE transitions from connected to either Idle or Inactive state.
RAN4 agreed to further discuss the conditions under which it can be assumed that the cells detected in connected mode remain in detected state after UE has transitioned to and entered either idle mode or inactive mode.
This topic discusses the conditions for the cell detected status.

Open issues and candidate options before e-meeting:
Issue 2-4: Cell detected status
· Proposals
· Option 1: Huawei
· Requirements for detected cell status apply only for the SSBs UE detected when in Connected mode. The requirements apply without restriction on same Rx beam
· Option 1: Nokia
· Use the LTE detected cell conditions as baseline for NR detected cell conditions
· Recommended WF
· Define cell detected status based on LTE baseline and on:
· Use the LTE detected cell conditions as baseline for NR detected cell conditions
· Additionally, consider addressing detected SSBs as condition, example:
· The detected SSBs of a cell remains detectable in terms of signal quality

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	OPPO
	Sub topic 2-1, Issue 2-1: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
Agree that RAN4 use existing cell detection, measurement period and accuracy of cell re-selection for NR inter-RAT measurements for EMR measurements for overlapping carriers.
FFS on beam-level measurement capability requirements for EMR

	Qualcomm
	Sub topic 2-1, Issue 2-1: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
Our understanding of “NR inter-RAT EMR carriers” is EMR on NR carrier in LTE Idle mode. Assuming it is correct, we agree with the first main bullet of the moderator’s recommended WF. And for the other bullets pertaining to beam-lever measurement capability requirement, it can be discussed in Issue 1-3.

	Ericsson
	Sub topic 2-1, Issue 2-1: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
Support the proposed WF, but prefer to include:
· 7 SSBs with different SSB index and/or PCI per inter-frequency layer in FR1,
· 10 SSBs with different SSB index and/or PCI per inter-frequency layer in FR2

	ZTE
	Sub topic 2-1, Issue 2-1:
Agree with the recommended WF.

	MTK
	Sub topic 2-1, Issue 2-1: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
We agree with:
•	RAN4 use existing cell detection, measurement period and accuracy of cell re-selection for NR inter-RAT measurements in LTE IDLE/INACTIVE for EMR measurements for overlapping carriers.
As for the beam level measurement of EMR in LTE IDLE / INACTIVE mode, RAN4 currently does not specify beam level requirements even for intra-frequency measurement. It needs further study on possibility of specifying the beam level requirements for inter-frequency measurement.

	Huawei, HiSilicon
	Sub topic 2-1, Issue 2-1: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
We agree that RAN4 use existing cell detection, measurement period and accuracy of cell re-selection for NR inter-RAT measurements for EMR measurements for overlapping carriers. 
On the other hand, RAN4 also needs to discuss the measurement requirements for non-overlapping carriers. It is noted that NR inter-RAT EMR, non-overlapping carrier would be the main use case.
We need more time to check if RAN4 to define measurement capability on number of beams, as this has not been defined before for LTE idle mode measurement for mobility or EMR.

	Nokia
	Sub topic 2-1, Issue 2-1: Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
Agree with the recommended WF


 
	Company
	Comments

	OPPO
	Sub topic 2-2, Issue 2-2: Number of LTE EMR carriers
Agree with the recommended WF
Sub-topic 2-2, Issue 2-3: Issue 2-3: Number of NR Inter-RAT carriers
We can support option 3.

	Qualcomm
	Sub topic 2-2, Issue 2-2: Number of LTE EMR carriers
We agree with the moderator’s recommended WF.
Sub-topic 2-2, Issue 2-3: Issue 2-3: Number of NR Inter-RAT carriers
We share the same view as Ericsson, i.e. “The number of NR inter-RAT EMR carriers to measure” is 8, on condition that the total number of carriers that the UE must measure NR should not exceed Rel-15 measurement capability.

	Ericsson
	Sub topic 2-2, Issue 2-2: Number of LTE EMR carriers
We prefer:
· For LTE UE, the EMR measurements can be configured on up to 8 NR inter-RAT carriers, 3 FDD E-UTRA inter-frequency carriers, and 3 TDD E-UTRA inter-frequency carriers, subject to an additional constraint on the total number of configured carriers as specified in Section 4.2.2.9 of TS 36.133
· An LTE UE, shall be able to report EMR measurements on all carriers configured for EMR

Sub-topic 2-2, Issue 2-3: Issue 2-3: Number of NR Inter-RAT carriers
We prefer 8, since 1 or 2 seem to be too restrictive

	ZTE
	Sub topic 2-2, Issue 2-2:
Agree with the recommended WF.
Sub-topic 2-2, Issue 2-3: 
Agree with Qualcomm that the number of NR inter-RAT EMR carriers to measure is 8, on condition that the total number of carriers that the UE must measure NR should not exceed Rel-15 measurement capability.

	MTK
	Sub topic 2-2, Issue 2-2: Number of LTE EMR carriers
Agree with the recommended WF
Sub-topic 2-2, Issue 2-3: Issue 2-3: Number of NR Inter-RAT carriers
We can support option 2 and we further clarify our proposal as follows:
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE measure N = X+Y carriers (total number of overlapping + non-overlapping EMR carriers N, including NR inter-frequency+ LTE inter-RAT)
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, UE measure N = X carriers (total number of overlapping + non-overlapping EMR carriers N, including NR inter-frequency+ LTE inter-RAT) 
Where Y>0.
The intension we would like to introduce the threshold is to differentiate the scenarios that EMR is needed to enable or not needed to enable. We are find with X=0. Y can be any positive integer.

	Huawei, HiSilicon
	Sub topic 2-2, Issue 2-2: Number of LTE EMR carriers
We support the recommended WF.
Sub-topic 2-2, Issue 2-3: Issue 2-3: Number of NR Inter-RAT carriers
We prefer to follow euCA approach and define a fixed number. 2 is also fine for us.

	Nokia
	Sub topic 2-2, Issue 2-2: Number of LTE EMR carriers
agree with the recommended WF
Sub-topic 2-2, Issue 2-3: Issue 2-3: Number of NR Inter-RAT carriers
As a compromise we can accept 2 carriers. 1 is on the lower side.
Alternative is to a pool of EMR inter-RAT carriers nd consider cell edge not cell edge conditions and define related numbers. However, we see this as a potential second step.



	Company
	Comments

	OPPO
	Sub topic 2-3, Issue 2-4: Cell detected status
Agree with the recommended WF

	Qualcomm
	Sub topic 2-3, Issue 2-4: Cell detected status
Agree with the moderator’s recommended WF.

	Ericsson
	Sub topic 2-3, Issue 2-4: Cell detected status
Agree with the moderator’s recommended WF.

	ZTE
	Sub topic 2-3, Issue 2-4:
Agree with the recommended WF

	MTK
	Sub topic 2-3, Issue 2-4: Cell detected status
Basically we agree with the moderator’s recommended WF. However, we think the conditions in NR IDLE/INACTIVE mode can be reused.
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signalling or OSI), and
· A T331 is provided during connection release, and “timer is not expired”
· The detected cell remains detectable in terms of signal quality
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE


	Huawei, HiSilicon
	Sub topic 2-3, Issue 2-4: Cell detected status
Same comment as for Issue 1-5.

	Nokia
	Sub topic 2-3, Issue 2-4: Cell detected status
We can support this WF



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2004444,
Nokia
	Ericsson: The CR for inactive state can be drafted once the basic one in idle mode is settled or sufficiently progressed.

	
	Nokia: This big CR would need to be updated to reflect possible agreements during this meeting

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic 2-1 Define measurement requirements for NR inter-frequency and LTE inter-RAT EMR carriers
	Tentative agreements:
· RAN4 use existing cell detection, measurement period and accuracy of cell re-selection for NR inter-RAT measurements for EMR measurements for overlapping carriers.

Candidate options:
Moderator then propose to further discuss the following topics (and align with NR when possible):
1) Cell detection, measurement period and accuracy of cell re-selection for NR inter-RAT measurements for EMR measurements for non-overlapping carriers
2) The UE beam-level measurement capability requirements for EMR:
a. option 1: same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state.

Recommendations for 2nd round:

	Sub-topic 2-2 Number of EMR carriers
	Tentative agreements:
Issue 2-2: Number of LTE EMR carriers:
· The number of LTE EMR inter-frequency carriers remain unchanged compared to Rel-15
Pending Ericsson input
Candidate options:
Issue 2-3: Number of NR Inter-RAT carriers
Based on the input views from companies there are diverse views. From the WF it should now be possible to down select the numbers as follows:
· Option 1:
· The number of NR inter-RAT EMR carriers to measure:
· option 1: 8 (Ericsson, QC, ZTE)
· option 3: 1 (OPPO)
· option 2: 2 (Nokia, Huawei)
· Option 2 (MTK):
· The number of reported carriers of CRS based and/or SSB based measurement in LTE IDLE/INACTIVE mode (overlapping and non-overlapping carriers) should not extend the measurement capability defined in Rel-15
· In LTE IDLE/INACTIVE mode DC and CA measurement, UE at least shall be able to measure N=3 carriers for EMR when UE is in cell center and UE at least shall be able to measure N=1 carriers for EMR when UE is not in cell center
· Total number of overlapping + non-overlapping EMR carriers N (including LTE inter-frequency+ NR inter-RAT) 
· N= 3, when UE is in cell center
· N= 1, when UE is not in cell center
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE measure N = X+Y carriers (total number of overlapping + non-overlapping EMR carriers N, including NR inter-frequency+ LTE inter-RAT)
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, UE measure N = X carriers (total number of overlapping + non-overlapping EMR carriers N, including NR inter-frequency+ LTE inter-RAT) 
· Where Y>0.

Recommendations for 2nd round:
Continue the discussion.

	Sub-topic 2-3 Cell detected status
	Tentative agreements:
Based on the feedback from companies it seems all companies can agree on the principle of the recommended WF considering the same comments as under Sub-topic 1-5. Hence, it is proposed to use same agreement framework as in sub-topic 1-5 (copied here):
· Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signalling or SIB), and
· A T331 is provided during connection release, and 
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE

Candidate options:
Based on the input from companies all are in general agreeing to most of the recommended WF (marked in green). A number of questions were raised related to adding additional conditions and these would need to be discussed further:
1) The detected cell remains detectable in terms of signal quality
2) The detected SSBs of a cell remains detectable in terms of signal quality
3) T331 status – specifically and “timer is not expired”

Recommendations for 2nd round:
Continue the discussion and align with NR agreements when possible



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on NR Inter-RAT EMR requirements
	
Nokia, Nokia Shanghai Bell




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2004444
	To be revised.



Discussion on 2nd round (if applicable)
Instructions for the 2nd round discussion:
· The sub-topics to be discussed are listed in priority order.
· sub-topic 2-2: (view from Ericsson is needed concerning Issue 2-2). Other companies are welcome to provide their further input as well regarding Issue 2-3.

	
	Status summary of Number of EMR carriers

	Sub-topic 2-2 Number of EMR carriers
	Tentative agreements:
Issue 2-2: Number of LTE EMR carriers:
· The number of LTE EMR inter-frequency carriers remain unchanged compared to Rel-15
Pending Ericsson input
Candidate options:
Issue 2-3: Number of NR Inter-RAT carriers
Based on the input views from companies there are diverse views. From the WF it should now be possible to down select the numbers as follows:
· Option 1:
· The number of NR inter-RAT EMR carriers to measure:
· option 1: 8 (Ericsson, QC, ZTE)
· option 3: 1 (OPPO)
· option 2: 2 (Nokia, Huawei)
· Option 2 (MTK):
· The number of reported carriers of CRS based and/or SSB based measurement in LTE IDLE/INACTIVE mode (overlapping and non-overlapping carriers) should not extend the measurement capability defined in Rel-15
· In LTE IDLE/INACTIVE mode DC and CA measurement, UE at least shall be able to measure N=3 carriers for EMR when UE is in cell center and UE at least shall be able to measure N=1 carriers for EMR when UE is not in cell center
· Total number of overlapping + non-overlapping EMR carriers N (including LTE inter-frequency+ NR inter-RAT) 
· N= 3, when UE is in cell center
· N= 1, when UE is not in cell center
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE measure N = X+Y carriers (total number of overlapping + non-overlapping EMR carriers N, including NR inter-frequency+ LTE inter-RAT)
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, UE measure N = X carriers (total number of overlapping + non-overlapping EMR carriers N, including NR inter-frequency+ LTE inter-RAT) 
· Where Y>0.

Recommendations for 2nd round:
Continue the discussion.



	Company
	Comments for Sub-topic 1-2 Number of EMR carriers

	Ericsson
	2-2: We can agree on:
· The number of LTE EMR inter-frequency carriers remain unchanged compared to Rel-15
2-3: Again, we are against defining separate capability, so our option correctly stated is:
· Option 3:
· No separate capabilities on the numbers of EMR carriers are defined 
The number of NR inter-RAT inter-frequency carriers that can be configured for EMR is such that the total number of NR inter-RAT carriers for EMR and mobility does not exceed 8

	xxxNokia, Nokia Shanghai Bell
	We are in general fine agreeing with higher number of NR EMR Inter-RAT carriers. Our proposal should be seen as a minimum number. We can still support option 2.

	Huawei, HiSilicon
	We are fine with the tentative agreement on LTE inter-frequency number. 
For NR inter-RAT number, we suggest to follow the same principle as topic 1-4.

	Qualcomm
	For Issue 2-2, support the tentative agreement.

	ZTE
	Agree with the tentative agreement for Issue 2-2.

	MTK
	For Issue 2-2, support the tentative agreement.
For Issue 2-3, we have to clarify “measurement capability” and “number of carriers to be reported for EMR” are 2 different things. 




	
	Status summary of Cell detected status

	Sub-topic 2-3 Cell detected status
	Tentative agreements:
Based on the feedback from companies it seems all companies can agree on the principle of the recommended WF considering the same comments as under Sub-topic 1-5. Hence, it is proposed to use same agreement framework as in sub-topic 1-5 (copied here):
· Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signalling or SIB), and
· A T331 is provided during connection release, and 
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE

Candidate options:
Based on the input from companies all are in general agreeing to most of the recommended WF (marked in green). A number of questions were raised related to adding additional conditions and these would need to be discussed further:
4) The detected cell remains detectable in terms of signal quality
5) The detected SSBs of a cell remains detectable in terms of signal quality
6) T331 status – specifically and “timer is not expired”

Recommendations for 2nd round:
Continue the discussion and align with NR agreements when possible



	Company
	Comments for Sub-topic 1-3 Cell detected status

	xxx
	

	Huawei, HiSilicon
	We support to align with NR agreements in topic 1-5.

	Qualcomm
	Support the tentative agreement. And Huawei’s comment above is to add ‘at least’ to the main bullet as 1-5, it is fine with us.

	ZTE
	Agree with the tentative agreement.

	MTK
	We are fine with Huawei’s version.

	Ericsson
	We can agree on:
· Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier (as indicated by dedicated RRC signalling or SIB), and
· A T331 is provided during connection release, and 
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE




Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”






