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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 R4-2005847 WF on MR-DC RRM requirements agreed in 3GPP TSG-RAN4 Meeting #94e-bis meeting.
There discussion is split into two topic areas:
· Topic #1: RRM core requirements for NR Inter-frequency and LTE Inter-RAT EMR in NR (38.133).
· Topic #2: 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)
1) s-NonIntraSearch thresholds and EMR carriers
2) Conditions for ‘actively measured’
3) UE requirements concerning number of EMR carriers
4) UE requirements related to EMR and beam-level measurement capability
5) UE measurement requirements for carriers configured for EMR
6) Detected cell conditions details
7) UE measurement requirements for EMR when T331 has expired
8) UE requirements related to EMR measurements at cell change
9) Other open issues
· RRM core requirements for NR Inter-RAT EMR in LTE (36.133)
1) Scope of Requirements Discussion
2) Capturing the UE capability
3) Number of NR Inter-RAT EMR carriers to measure
4) Cell detected status when entering idle mode
5) Measurement requirements for overlapping NR inter-RAT EMR carrier
6) Beam level measurements for NR Inter-RAT EMR
7) Measurement requirements for non-overlapping NR Inter-RAT EMR carrier
8) Other open issues

Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
In the former RAN4 meetings a number of agreements have already been reached. These have been captured in minutes and WFs. In some situations, agreements related to each sub-topic have been included as introduction to facilitate the discussion.
The concept of Big CR (or running CR) provided by Moderator is used to collect the agreements reached. 
· A draft Big CR is available in R4-2007153 for introduction of RRM core requirements for NR Inter-frequency and LTE Inter-RAT EMR in NR (38.133).
· A draft Big CR is available in R4-2007156 for introduction of RRM core requirements for NR Inter-RAT EMR in LTE (36.133).
Agreements made during the meetings are captured in these CR’s which are Draft CRs for further discussion. All companies are welcome to co-source.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Discussion related to search thresholds and cell center and cell edge measurements for EMR.
· 1st round: Is there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
· 1st round: LS reply to RAN2. Initiate discussion related to questions and answers.

[bookmark: _Hlk40873009]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

	R4-2007281
	Qualcomm
	[bookmark: _Hlk40385911]We observed the current LTE and NR inter-frequency measurement requirements, and proposed:
Proposal 1: For overlapping EMR carriers,
· RAN4 to define relaxed NR measurement requirements for overlapping carrier compared to existing NR inter-frequency requirements in terms of SNR and accuracy
· LTE inter-RAT measurement requirements for overlapping carrier follows existing LTE inter-frequency requirements for CA Idle mode measurements for overlapping carrier
Proposal 2: For non-overlapping EMR carriers, RAN4 to define relaxed measurement requirements in terms of accuracy as below:
· for NR EMR and NR inter-RAT EMR carriers, it follows LTE EMR accuracy requirement principle, e.g. single measurement and 1dB relaxation compared to overlapping carriers
· for LTE-inter RAT EMR carriers, keep the same requirement as LTE inter-frequency absolute RSRP/RSRQ accuracy for non-overlapping carrier

Based on the understanding that UE Idle mode measurement capacity in terms of number of frequency layers should remain the same and how to utilize them for different purposes should be within legacy UE capability, we proposed:
Proposal 3: The number of EMR carrier that UE shall be able to measure is as below
· Total number of overlapping EMR carriers: A
· A = x1(#NR overlapping carriers) + x2(#LTE overlapping carriers)
· x1 <= 7
· x2 <= 7
· Total number of non-overlapping EMR carriers: B
· B = y1(#NR non-overlapping carriers) + y2(#LTE non-overlapping carriers)
· y1 = 7 - #actively measuring carriers out of x1
· y2 = {0,1}
· 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
Proposal 4: The total number of NR inter-RAT EMR carriers in LTE Idle mode is the same as NR inter-RAT carrier measurement capability in LTE Idle mode, i.e. 8
Proposal 1:
Observation 1:

	R4-2007965
	Ericsson
	· Proposal 1: Inform RAN2 that for NR UE, 
· the total number of inter-frequency carriers for NR EMR and mobility measurements can be up to 7 NR inter-frequency carriers,
· within this capability, the UE shall be able to report EMR measurements on all carriers configured for EMR.

· Proposal 2: Inform RAN2 that for LTE UE, 
· the total number of inter-RAT NR carriers for NR EMR and mobility measurements can be up to 8 NR inter-RAT carriers,
· the number of inter-frequency LTE carriers for EMR is the same as in Rel-15,
· within the above capability, the UE shall be able to report EMR measurements on all carriers configured for EMR.

· Proposal 3: RAN4 will define UE measurement capability to support beam-level measurements for EMR on:
· inter-frequency NR carriers, and
· inter-RAT NR carriers.

· [bookmark: _Hlk40877460]Proposal 4: 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: 
· [bookmark: _Hlk40877487]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.


	R4-2007965
	Ericsson
	Response LS on clarification of UE requirements for early measurement performance and reporting

	R4-2007151
	Nokia, Nokia Shanghai Bell
	The very basic principle is that RAN4 applies the principles laid out by LTE euCA, the WID and RAN2, and develop UE NR EMR measurement requirements accordingly. Based on RAN2 agreements we observe:
1. s-NonIntraSearchP and s-NonIntraSearchQ do not affect the idle/inactive mode measurement procedures.
1. s-NonIntraSearchP and s-NonIntraSearchQ not affecting the idle/inactive mode measurement procedures applies generically to all configured EMR carriers.
To ensure clarity of the requirements the principle of s-NonIntraSearchP and s-NonIntraSearchQ not affecting the idle/inactive mode measurement procedures should additionally be captured in the RAN4 specification.
Based on the discussion we propose:
UE NR EMR requirements capture that s-NonIntraSearchP and s-NonIntraSearchQ do not affect the idle/inactive mode measurement procedures.
The UE shall support at least 3 NR inter-frequency EMR carriers.
The UE shall support at least 2 LTE inter-RAT EMR carriers.
The UE shall support measurement on overlapping EMR carriers up to the sum of inter-frequency EMR carriers and inter-RAT EMR carriers.
UE shall support at least 5 overlapping EMR carriers.
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 EMR carriers.
	
	Total number
	overlapping carriers
	non-overlapping carriers

	Number of NR inter-frequency EMR carriers
	≤3
	≤3
	≤3

	Number of LTE inter-RAT EMR carriers
	≤2
	≤2
	≤2

	Total # of EMR carriers
	≤5
	≤5
	≤5



UE should be able to measure and report at least 2 cells per EMR carrier.
UE should be able to measure and report and up to 4 SSB indexes per reported cell.
Capture when a detected cell remains detectable in terms of signal quality.
Capture when a detected SSBs of a cell remains detectable in terms of signal quality.
No need to capture T331 not expired in the cell detected status.
Use existing Rel-15 LTE EMR measurement requirements for non-overlapping FR1 carriers as minimum baseline for NR EMR measurement requirement for non-overlapping FR1 NR inter-frequency EMR carriers.
Due to UE sweeping in FR2, one shot measurement requirements do not seem feasible in FR2.
Measurement requirements for an FR2 non-overlapping EMR inter-frequency carrier are the as for an FR2 overlapping EMR inter-frequency carrier.
RAN4 does define UE measurement requirements for EMR after T331 is stopped or has expired.
No specific RAN4 EMR measurement requirements are defined during cell changes. 


	
	
	

	R4-2007832
	Huawei, HiSilicon
	Proposal 1: Add the condition for ‘actively measure’ for EMR that the EMR carrier and the serving cell carrier are among the supported band combination of the UE.
Proposal 2: Define conditions for ‘actively measure’ for mobility:
· The carrier is configured for mobility measurement with higher priority, or
· The carrier is configured for mobility measurement with equal or lower priority and Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
Proposal 3: Though the measurement procedure is not affected by the search threshold, the EMR measurement requirements and capability can be defined based on serving cell condition and the search threshold. 
Proposal 4: UE performs periodic cell detection and measurement for non-overlapping carriers.
Proposal 5: For both overlapping and non-overlapping carriers, the measurement requirements 
· Follow existing requirements for higher priority mobility carriers, if serving cell condition is above the search threshold, and 
· Follow existing requirements equal/lower priority mobility carriers, if serving cell condition is below the search threshold
Proposal 6: The number of beams for inter-frequency measurement in Connected state can be re-used for EMR.
Proposal 7: The measurement capability for overlapping carriers is 
· NR inter-frequency EMR carriers: 7
· LTE inter-RAT EMR carriers: 7
· Total number of NR inter-frequency EMR and LTE inter-RAT EMR carriers: 13
Proposal 8: The measurement capability for non-overlapping carriers is 
· NR inter-frequency EMR carriers: 3/1 when serving cell is above/below the search threshold
· LTE inter-RAT EMR carriers: 3/1 when serving cell is above/below the search threshold
· Total number of NR inter-frequency EMR and LTE inter-RAT EMR carriers: 3/1 when serving cell is above/below the search threshold
Proposal 9: The total number of NR inter-frequency carriers, for mobility and EMR (overlapping and non-overlapping), does not exceed 7 as in Rel-15.
Proposal 10: The total number of LTE inter-RAT carriers, for mobility and EMR (overlapping and non-overlapping), does not exceed 7 as in Rel-15.
Proposal 11: Requirements for detected cell status apply only for the SSBs UE detected when in Connected. The requirements apply without restriction on same Rx beam.
Proposal 12: RAN4 considers to define transition requirements for EMR measurement at cell change.
Proposal 13: RAN4 not to define EMR measurement requirements or reporting behaviour for UE after T331 expiry.


	R4-2007655
	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: RAN4 will specify UE capability of number of beams.


	R4-2007654
	ZTE
	Proposal 1: Define UE measurement capability on number of beams per frequency layer for IDLE mode measurement.
Proposal 2: The number of beams per frequency layer is 7 for FR1 and 10 for FR2.
Proposal 3: For non-overlapping EMR, the results are obtained by average of several measurements and same accuracy requirements as for overlapping EMR carrier should apply.
Proposal 4: Beam sweeping is necessary in FR2 for EMR.
Proposal 5: Total number of NR carriers for EMR (overlapping plus non-overlapping) and cell reselection only is 7.
Proposal 6: Total number of LTE inter-RAT carriers for EMR (overlapping plus non-overlapping) and cell reselection only is 7.
Proposal 7: No hard limit on total number of overlapping and non-overlapping EMR carriers.
Proposal 8: After T331 expires it would be up to UE implementation on how EMR measurements are conducted. Accuracy requirements when T331 is running should apply.


	R4-2007656
	ZTE
	Reply LS on clarification of UE requirements for early measurement performance and reporting

	R4-2006885
	MediaTek
	Proposal 1: RAN4 to confirm there is no beam-level UE measurement capability specified for EMR purpose
Proposal 2: RAN4 not to specify the measurement period of non-overlapping EMR carriers
Proposal 3: RAN4 to clarify no RAN4 requirement is defined (up to UE implementation) when any of following limitations, measurement capability for re-selection purpose, is exceeded: 
    • 7 NR inter-frequency carriers 
    • 7 FDD E-UTRA inter-RAT carriers 
    • 7 TDD E-UTRA inter-RAT carriers
    • total 14 carrier frequency layers
Proposal 4: RAN4 to clarify no RAN4 requirement is defined (up to UE implementation) when any of limitations shown in following table, measurement capability for re-selection purpose and EMR purpose, is exceeded 
                  Table 3: Measurement capability for UE in IDLE/INACTIVE mode 
	Case 4
	Intra-frequency carriers
1
	NR inter-frequency carriers X≤7,
(X= xR + xO + xN)
	FDD E-UTRA inter-RAT carriers Y≤7,
(Y= yR + yO + yN)

	TDD E-UTRA inter-RAT carriers Z≤7, (Z= zR + zO + zN)
	Total carriers
N≤14, 
(K= kO+ kN)

	Re-selection
	
	xR
	yR
	zR
	

	Overlapping EMR
	
	xO
	yO
	zO
	kO≤[TBD]
(kO= xO + yO+ zO)

	Non-overlapping EMR
	
	xN
	yN
	zN
	kN≤[TBD]
(kN= xN + yN+ zN)

	
	
	xO + xN ≤[TBD]
	yO + yN+ zO + zN ≤[TBD]
	



Proposal 5: RAN4 to specify the measurement accuracy of EMR carriers for the UE would like to report EMR after T331 timer expires
Proposal 6: RAN4 not to specify any transition period requirement for EMR measurement at cell change
Proposal 7: RAN4 to reuse the “s-NonIntraSearchP and s-NonIntraSearchQ” to define the not in cell center condition in EMR


	R4-2007343
	OPPO
	Obeservation 1: Further study on possibility of specifying the beam level requirements for inter-frequency measurement in future release. 
Observation 2: A cell remains detectable when the SSBs UE detected when in Connected mode is detectable.

Proposal 1: Consider relaxed measurement requirement for non-overlapping EMR carriers based on those for overlapping EMR carriers.
Proposal 2: We propose the number of carriers to measure for EMR as bellow,
· Do not define the total number of overlapping EMR carriers, which should not exceed current 7 inter-frequency carriers.
· Total number of non-overlapping carriers as 3. 
· Total number of NR inter-frequency carriers as 7. 
· Total number of TDD or FDD LTE inter-RAT carriers as 7 respectively.
Proposal 3: RAN4 does not define UE EMR requirements for EMR carriers when T331 timer has expired.
Proposal 4: UE is not expected to report the results of EMR after the expiry of T331.
Proposal 5: Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier, and
· A T331 is provided during connection release, and 
· The detected cell remains detectable in terms of signal quality, and timer is not expired
· The carrier frequency of the detected cell and the serving cell are among the supported band combination of the UE


	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Based on the contributions from the companies following open items have been identified:
1) s-NonIntraSearch thresholds and EMR carriers
2) Conditions for ‘actively measured’
3) UE requirements concerning number of EMR carriers
4) UE requirements related to EMR and beam-level measurement capability
5) UE measurement requirements for carriers configured for EMR
6) Detected cell conditions details
7) UE measurement requirements for EMR when T331 has expired
8) UE requirements related to EMR measurements at cell change
9) Other open issues
10) Reply LS to RAN2 the received RAN2 LS in R2-2002376
Each topic will be discussed in the following sub-topics.
Sub-topic 1-1
Sub-topic description: 
s-NonIntraSearch thresholds and EMR carriers
Open issues and candidate options before e-meeting:
This issue was left open from last meeting although it seems that in general from the 2nd round discussion in last meeting, that most companies agreed that SnonIntraSearch thresholds do not apply to carriers configured for EMR. However, the agreement was removed from the final version of the agreed WF due to concerns.
Issue 1-1: s-NonIntraSearch thresholds and EMR carriers
· Proposals
Nokia:
· s-NonIntraSearchP and s-NonIntraSearchQ do not affect the idle/inactive mode measurement procedures.
· s-NonIntraSearchP and s-NonIntraSearchQ not affecting the idle/inactive mode measurement procedures applies generically to all configured EMR carriers.
· UE NR EMR requirements capture that s-NonIntraSearchP and s-NonIntraSearchQ do not affect the idle/inactive mode measurement procedures.
Huawei:
· Though the measurement procedure is not affected by the search threshold, the EMR measurement requirements and capability can be defined based on serving cell condition and the search threshold.
· The carrier is configured for mobility measurement with equal or lower priority and Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
MediaTek:
· RAN4 to reuse the “s-NonIntraSearchP and s-NonIntraSearchQ” to define the not in cell center condition in EMR

· Recommended WF
· More discussion is needed. Email discussion on this topic will be initiated1 during 1st round.

Sub-topic 1-2
Sub-topic description 
Conditions for ‘actively measured’
Open issues and candidate options before e-meeting:
In earlier meeting RAN4 has agreed on using ‘actively measured’ when defining overlapping and non-overlapping (R4-2002234, page 3). Some additional aspects have been listed for discussion.
Issue 1-2: Conditions for ‘actively measured’
· Proposals
Huawei:
· Add the condition for ‘actively measure’ for EMR that the EMR carrier and the serving cell carrier are among the supported band combination of the UE.
· Define conditions for ‘actively measure’ for mobility:
· The carrier is configured for mobility measurement with higher priority, or
· The carrier is configured for mobility measurement with equal or lower priority and Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ

· Recommended WF
· Issue 1 ‘Add the condition for ‘actively measure’ for EMR that the EMR carrier and the serving cell carrier are among the supported band combination of the UE’ has already been agreed by RAN4 and captured in Big CR. Please review the proposed wording in R4-2007153 and comment. Recommend not to discuss this further.
· Issue 2 ‘Define conditions for ‘actively measure’ for mobility’ needs more discussion


Sub-topic 1-3
Sub-topic description 
UE requirements concerning number of EMR carriers.
Open issues and candidate options before e-meeting:
The principle agreed in RAN4 (R4-2005847, page 6) is that the UE Idle mode measurement capacity in terms of number of frequency layers remain the same as Rel-15. How to utilize them for different purposes should be within this legacy UE capability. 
To facilitate the discussion, it is proposed to use following frame concerning the number of EMR carriers to support:
· Total number of overlapping EMR carriers: A
· A = x1(#NR overlapping carriers) + x2(#LTE overlapping carriers)
· Total number of non-overlapping EMR carriers: B
· 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
Note: this does not constitute any agreements but is only used to focus the discussion.
Additionally, to progress the discussion it is proposed that:
· Initially RAN4 decide on HOW many EMR carriers for each scenario without considering overlapping and/or non-overlapping EMR carriers (sub-topics 1-3-1 -> 1-3-4). 
· Secondly, it can then be discussed IF there is a need to distinguish between overlapping and/or non-overlapping EMR carrier (sub-topic 1-3-5).

Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE):
· Proposals
· Qualcomm: 
· x1≤7 NR carriers
· x2≤7 LTE carriers
· Nokia:
· 5 overlapping EMR carriers
· x1≤3 NR (any configured EMR carrier can be either overlapping or non-overlapping)
· x2≤2 LTE (any configured EMR carrier can be either overlapping or non-overlapping)
· Huawei:
· x1≤7 NR carriers
· x2≤7 LTE carriers
· x1+x2 ≤ 13 LTE and NR carriers
· OPPO:
· ≤7 (Do not define the total number of overlapping EMR carriers)

· Option 1: x1≤7 NR carriers, x2≤7 LTE carriers
· Option 2: x1≤3 NR carriers, x2≤2 LTE carriers
· Option 3: ≤7 carriers

· Recommended WF
· RAN4 has already agreed that the current UE measurement capability is not impacted (does not change) due to early measurement reporting. Please review the proposed wording in R4-2007153 and comment if this captures the x1+x2 limitation. Hence, there is no need to discuss this further.
· Agree following related to the total number of overlapping EMR carrier:
· x1≤7 NR carriers
· x2≤7 LTE carriers

Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE):
· Proposals
· [bookmark: _Hlk40952866]Qualcomm: 
· y1 = 7 NR – number of overlapping NR EMR carriers
· y2 = [1, 2] LTE (is this alsois deducted from the number of overlapping LTE inter-RAT carrier?)
· Nokia:
· 5 non-overlapping EMR carriers
· y1≤3 NR carriers (any configured EMR carrier can be either overlapping or non-overlapping)
· y2≤2 LTE carriers (any configured EMR carrier can be either overlapping or non-overlapping)
· Huawei:
· 3/1 NR carriers when serving cell is above/below the search threshold
· 3/1 LTE carriers when serving cell is above/below the search threshold
· 3/1 NR+LTE carriers when serving cell is above/below the search threshold
· OPPO:
· ≤3 carriers

· Recommended WF
· More discussion is needed. Following options are proposed:
· y1:
· 7 NR – number of overlapping NR EMR carriers
· y1≤3
· y1≤3/1 NR carriers when serving cell is above/below the search threshold
· y2:
· y2=1
· y2≤2
· y2≤3/1 NR carriers when serving cell is above/below the search threshold

Issue 1-3-3: Total number of NR inter-frequency EMR carriers:
· Proposals
· Qualcomm: ≤7 carriers (overlapping and non-overlapping)
· Ericsson: ≤7 carriers (do not distinguish between overlapping and non-overlapping)
· Nokia: ≤3 carriers
· Huawei: ≤7 carriers
· ZTE: ≤7 carriers (overlapping plus non-overlapping)
· OPPO: ≤7 carriers

· Option 1: ≤7 carriers
· Option 2: ≤3 carriers

· Recommended WF
· Option 1

Issue 1-3-4: Total number of LTE inter-RAT EMR carriers:
· Proposals
· Qualcomm: ≤7 carriers (overlapping and non-overlapping)
· Ericsson: ≤7 carriers (overlapping and non-overlapping)
· Nokia: ≤2 carriers
· Huawei: ≤7 carriers
· ZTE: ≤7 carriers (overlapping plus non-overlapping)
· OPPO: ≤7 carriers

· Option 1: ≤7 carriers
· Option 2: ≤2 carriers

· Recommended WF
· Option 1

Issue 1-3-5: Is there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
· Option 1: Yes
· Option 2: No
· Recommended WF
· Needs more discussion Email discussion on this topic will be initiated during 1st round.

Sub-topic 1-4
Sub-topic description 
UE requirements related to EMR and beam-level measurement capability
Open issues and candidate options before e-meeting:
RAN2 has defined reporting enabling beam level reporting for EMR. Based on this RAN4 need to discuss the UE requirements related to beam level EMR reporting.

Issue 1-4-1: Shall RAN4 define UE measurement capability to support inter-frequency beam-level measurements for EMR?
· Proposals
· [bookmark: _Hlk40953167]Define UE measurement capability to support beam-level measurements for EMR on:
· inter-frequency NR carriers:
· Yes: Ericsson, Nokia, Huawei, ZTE
· No: MediaTek
· inter-RAT NR carriers
· Yes: Ericsson, Nokia, Huawei, ZTE
· No: MediaTek
· Recommended WF
· More discussion is needed.

Issue 1-4-2: UE requirements related to inter-frequency beam level EMR reporting (pending Issue 1-4-1)
· Proposals
· Ericsson:
· 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.
· Nokia:
· 2 cells per EMR carrier
· 4 SSB indexes per reported cell
· Huawei:
· The number of beams for inter-frequency measurement in Connected state can be re-used for EMR
· ZTE:
· The number of beams per frequency layer is 7 for FR1 and 10 for FR2
· MediaTek:
· RAN4 to confirm there is no beam-level UE measurement capability specified for EMR purpose

· Option 1: 
· 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: 
· 2 cells per EMR carrier
· 4 SSB indexes per reported cell

· Recommended WF
· The outcome depends on the agreement for Issue 1-4-1

Sub-topic 1-5
Sub-topic description 
UE measurement requirements for carriers configured for EMR
Open issues and candidate options before e-meeting:
In last meeting RAN4 were close to agreement:
All companies support the following principle with some additional modifications
· 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.
Final details still need agreement for overlapping carriers. Additionally, measurement requirements for non-overlapping carriers is open.

Issue 1-5-1: Overlapping NR carriers
· Proposals
· Qualcomm: 
· Use relaxed NR (connected mode) measurement requirements for overlapping carrier compared to existing NR inter-frequency requirements in terms of SNR and accuracy.
· Huawei:
· Follow existing requirements for higher priority mobility carriers, if serving cell condition is above the search threshold
· Follow existing requirements equal/lower priority mobility carriers, if serving cell condition is below the search threshold

· Options
· Initially, RAN4 should discuss the measurement requirements with reference to section 4.2.2. RAN4 has already agreed on keeping UE requirements related to section 4.2.2.1. What is discussed here (Issue 1-5-1) are the measurement requirements related to inter-frequency measurements (ref section 4.2.2.4). Are the existing NR inter-frequency measurement requirements in section 4.2.2.4 agreeable as NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier:
· Option 1: yes
· Option 1: no 
· Recommended WF
· More discussion but it is proposed to agree on using Rel-15 LTE EMR baseline and use existing inter-frequency requirements for overlapping NR inter-frequency EMR carriers.


Issue 1-5-2: Overlapping LTE inter-RAT carriers
· Proposals
· Qualcomm: follow existing LTE inter-frequency requirements for CA Idle mode measurements for overlapping carrier
· Huawei:
· Follow existing requirements for higher priority mobility carriers, if serving cell condition is above the search threshold
· Follow existing requirements equal/lower priority mobility carriers, if serving cell condition is below the search threshold

· Options
· Similarly, RAN4 should discuss the measurement requirements with reference to section 4.2.2. RAN4 has already agreed on keeping UE requirements related to section 4.2.2.1. What is discussed here (Issue 1-5-2) are the measurement requirements related to LTE inter-RAT measurements (ref section 4.2.2.5). Are the existing LTE inter-RAT measurement requirements in section 4.2.2.5 agreeable as LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier:
· Option 1: yes
· Option 1: no 
· Recommended WF
· More discussion but it is proposed to agree on using Rel-15 LTE EMR baseline principle and use existing inter-RAT requirements for overlapping LTE Inter-RAT EMR carriers.

Issue 1-5-3: Non-overlapping NR carriers
· Proposals
· Qualcomm: 
· NR EMR carriers, it follows LTE EMR accuracy requirement principle, e.g. single measurement and 1dB relaxation compared to overlapping carriers
· Nokia: 	
· Use existing Rel-15 LTE EMR measurement requirements for non-overlapping FR1 carriers as minimum baseline for NR EMR measurement requirement for non-overlapping FR1 NR inter-frequency EMR carriers.
· Measurement requirements for an FR2 non-overlapping EMR inter-frequency carrier are the as for an FR2 overlapping EMR inter-frequency carrier.
· Huawei:
· UE performs periodic cell detection and measurement for non-overlapping carriers
· Follow existing requirements for higher priority mobility carriers, if serving cell condition is above the search threshold
· Follow existing requirements equal/lower priority mobility carriers, if serving cell condition is below the search threshold
· ZTE:
· For non-overlapping EMR, the results are obtained by average of several measurements and same accuracy requirements as for overlapping EMR carrier should apply
· Beam sweeping is necessary in FR2 for EMR
· OPPO:
· Consider relaxed measurement requirement for non-overlapping EMR carriers based on those for overlapping EMR carriers
· MediaTek:
· RAN4 not to specify the measurement period of non-overlapping EMR carriers

· Recommended WF
· More discussion is needed as the views are diverse.


Issue 1-5-4: Non-overlapping LTE inter-RAT carriers
· Proposals
· Qualcomm: 
· NR inter-RAT EMR carriers, it follows LTE EMR accuracy requirement principle, e.g. single measurement and 1dB relaxation compared to overlapping carriers
· for LTE-inter RAT EMR carriers, keep the same requirement as LTE inter-frequency absolute RSRP/RSRQ accuracy for non-overlapping carrier
· OPPO:
· Consider relaxed measurement requirement for non-overlapping EMR carriers based on those for overlapping EMR carriers
· Huawei:
· UE performs periodic cell detection and measurement for non-overlapping carriers
· Follow existing requirements for higher priority mobility carriers, if serving cell condition is above the search threshold
· Follow existing requirements equal/lower priority mobility carriers, if serving cell condition is below the search threshold

· Recommended WF
· More discussion is needed as the views are diverse.


Sub-topic 1-6
Sub-topic description 
Detected cell conditions details
Open issues and candidate options before e-meeting:
In last meeting RAN4 agreed following related to detected cell status when transitioning to idle/inactive mode from connected mode. 
· 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
Additionally, RAN4 has agreed:
· RAN4 follow RAN2 and captures that the UE performs the idle measurement for the frequencies in configured frequency list only when the UE support CA or MR-DC between the frequency and the serving frequency
Following was left open considering whether/how to define conditions related to:
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”

Issue 1-6-1: Use detected cell and cell signal quality?
· Proposals
· Nokia:
· Capture when a detected cell remains detectable in terms of signal quality
· Huawei:
· Requirements for detected cell status apply only for the SSBs UE detected when in Connected. The requirements apply without restriction on same Rx beam
· OPPO:
· A cell remains detectable when the SSBs UE detected when in Connected mode is detectable

· Option 1: Yes
· Option 2: No

· Recommended WF
· Agree on option 1. Discuss further how to capture the requirements

Issue 1-6-2: Use detected SSBs in terms of signal quality?
· Proposals
· Nokia:
· Capture when a detected SSBs of a cell remains detectable in terms of signal quality
· Huawei:
· Requirements for detected cell status apply only for the SSBs UE detected when in Connected. The requirements apply without restriction on same Rx beam

· Option 1: Yes
· Option 2: No

· Recommended WF
· Agree on option 1. Discuss further how to capture the requirements

Issue 1-6-3: Use T331 status captured in ‘detected cell conditions’?
· Proposals
· Nokia:
· No need to capture T331 not expired in the cell detected status

· Option 1: Yes
· Option 2: No

· Recommended WF
· Agree on option 1.


Sub-topic 1-7
Sub-topic description 
UE measurement requirements for EMR when T331 has expired
Open issues and candidate options before e-meeting:
It has been discussed for some meetings whether RAN4 need to define EMR requirements after T331 has expired. Topic is still open and needs conclusion.
Issue 1-7: Define UE measurement requirements for EMR when T331 has expired?
· Proposals
· Nokia:
· RAN4 does not define UE measurement requirements for EMR after T331 is stopped or has expired.
· Huawei:
· RAN4 not to define EMR measurement requirements or reporting behaviour for UE after T331 expiry
· ZTE:
· After T331 expires it would be up to UE implementation on how EMR measurements are conducted.
· OPPO:
· RAN4 does not define UE EMR requirements for EMR carriers when T331 timer has expired
· UE is not expected to report the results of EMR after the expiry of T331
· MediaTek:
· RAN4 to specify the measurement accuracy of EMR carriers for the UE would like to report EMR after T331 timer expires

· Option 1: Yes (MediaTek, Ericsson)
· Option 2: No (Nokia, Huawei, ZTE, OPPO)

· Recommended WF
· More discussion but a there seems to be majority for option 2. Moderator would like to hear if MediaTek can compromise not to define requirements?


Sub-topic 1-8
Sub-topic description 
UE requirements related to EMR measurements at cell change
Open issues and candidate options before e-meeting:
It has been discussed for some meetings whether RAN4 should define specific UE behaviour related to EMR requirements when UE changes cell while performing measurements for EMR. Topic is still open and needs conclusion.
[bookmark: _Hlk41287349]Issue 1-8: Define UE requirements related to EMR measurements at cell change?
· Proposals
· Nokia:
· No specific RAN4 EMR measurement requirements are defined during cell changes.
· Huawei:
· RAN4 considers to define transition requirements for EMR measurement at cell change
· MediaTek:
· RAN4 not to specify any transition period requirement for EMR measurement at cell change
 
· Option 1: Yes (Huawei, Ericsson)
· Option 2: No (Nokia, MediaTek)

· Recommended WF
· More discussion is needed. Moderator would like to hear if Huawei can agree compromise not to define UE requirements related to EMR measurements at cell change?


Sub-topic 1-9
Sub-topic description 
Other open issues
Open issues and candidate options before e-meeting:
It has been raised whether RAN4 need to further clarify UE behaviour if the number of configured EMR carriers exceeds the UE EMR carrier capability as defined by RAN4.
Issue 1-9: Is a clarification needed related to measurement configuration exceeds UE requirements?
· Proposals
MediaTek:
· RAN4 to clarify no RAN4 requirement is defined (up to UE implementation) when any of following limitations, measurement capability for re-selection purpose, is exceeded: 
· 7 NR inter-frequency carriers 
· 7 FDD E-UTRA inter-RAT carriers 
· 7 TDD E-UTRA inter-RAT carriers
· total 14 carrier frequency layers
· Clarify UE behaviour if the number of configured carriers for EMR exceed the RAN defined requirementsRAN4 to clarify no RAN4 requirement is defined (up to UE implementation) when any of limitations shown in following table, measurement capability for re-selection purpose and EMR purpose, is exceeded 
                  Table: Measurement capability for UE in IDLE/INACTIVE mode 
	Case 4
	Intra-frequency carriers
1
	NR inter-frequency carriers X≤7,
(X= xR + xO + xN)
	FDD E-UTRA inter-RAT carriers Y≤7,
(Y= yR + yO + yN)

	TDD E-UTRA inter-RAT carriers Z≤7, (Z= zR + zO + zN)
	Total carriers
N≤14, 
(K= kO+ kN)

	Re-selection
	
	xR
	yR
	zR
	

	Overlapping EMR
	
	xO
	yO
	zO
	kO≤[TBD]
(kO= xO + yO+ zO)

	Non-overlapping EMR
	
	xN
	yN
	zN
	kN≤[TBD]
(kN= xN + yN+ zN)

	
	
	xO + xN ≤[TBD]
	yO + yN+ zO + zN ≤[TBD]
	




· Option 1: Yes
· Option 2: No

· Recommended WF
· More discussion needed


Sub-topic 1-10
Sub-topic description 
Discuss the reply LS related to the incoming LS from RAN2 concerning signaling support for EMR.
Open issues and candidate options before e-meeting:
Two reply LS have been submitted and based on the agreement RAN4 should send reply LS to RAN2.
[bookmark: _Hlk41251787]Issue 1-10: Reply LS to RAN2
· Proposals
ZTE LS in R4-2007656
Ericsson LS in R4-2007966
· Recommended WF
· Reply LS should be drafted, reflecting the agreements during the meeting. Once RAN4 has agreements related to the questions, the LS wording should be discussed.
· Email discussion on this topic will be initiated during 1st round.

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

	XXXMTK
	Sub topic 1-1: We share the same view with Huawei “Though the measurement procedure is not affected by the search threshold, the EMR measurement requirements and capability can be defined based on serving cell condition and the search threshold.” 
Sub topic 1-2: For sub-issue 2. The clarification might be needed; however, the definition should also include the intra-freq. as well. (Our understanding is that it is also possible that there exist intra-freq. measurement for cell re-selection; however, for EMR there exist only inter-freq. measurement)
Sub topic 1-3: 
· For Issue 1-3-1~ Issue 1-3-4, it is a little bit hard to determine the detail number of A, B, C, D, before we clarify the corresponding UE behavior explained in Issue 1-9. 
· Total number of overlapping EMR carriers: A
· Total number of non-overlapping EMR carriers: B
· Total number of NR inter-frequency carriers: C
· Total number of LTE inter-RAT carriers: D
· For Issue 1-3-5, depending on the conclusion of I-9. If RAN4 agree on “no RAN4 requirement is defined (up to UE implementation) when any of limitations shown in following table, measurement capability for re-selection purpose and EMR purpose, is exceeded.” Then we are fine to specify distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers.
Sub topic 1-4: 
· For 1-4-1. We are o.k. to define UE measurement capability to support beam-level measurements for EMR if a new UE capability will be introduced. 
· For 1-4-2. We prefer 1 SSB for each cell, 1 cell for each CC.
Sub topic 1-5: 
· For both Issue 1-5-1 and Issue 1-5-2. Support option 1 (based on Huawei’s version with extra modification marked by yellow color).
· Follow existing requirements for higher priority mobility carriers, if serving cell condition is above the search threshold
· Follow existing requirements higher/equal/lower priority mobility carriers, if serving cell condition is below the search threshold
· For Issue 1-5-3 and Issue 1-5-4. Support not to specify the measurement period of non-overlapping EMR carriers. However, we are o.k. to specify the measurement accuracy.
Sub topic 1-7: We are o.k. to compromise. 
Sub topic 1-9: Support option 1 for both 2 sub-issues.
RAN4 now is going to introduce 4 new limitations (marked by blue color) for the EMR 
· Total number of overlapping EMR carriers: A
· Total number of non-overlapping EMR carriers: B
· Total number of NR inter-frequency carriers: C
· Total number of LTE inter-RAT carriers: D
on top of the original limitations for cell re-selection (marked by yellow color). It seems that all companies can agree there is no RAN4 requirement if total carriers configured for measurement of re-selection and EMR are larger than 14. However, we still don’t know what is the expected UE behavior when other limitations are exceeded while total configured carriers is no larger than 14. If we take below table for example, the number of overlapping EMR carrier xO is the component of 4 distinct conditions: 
1. NR inter-frequency carriers X, (xR + xO + xN  = X  ≤7)
2. NR inter-frequency carriers only for EMR C, (xO + xN ≤ C [TBD])
3. Total number of overlapping EMR carriers A, (xO + yO + zO  = kO ≤ A [TBD])
4. Total carriers N, (xR + yR + zR  + xO + yO + zO  + xN + yN + zN  ≤ N [TBD])
It is possible that only condition 3 is exceeded while other conditions 1, 2, 4 are not exceeded. For example: when 
· A=B= 7, 
· C=D=7,  
· xO= 3, yO =6 and other component xR = yR = zR  = zO  = xN = yN = zN =0 . 
It is a question whether UE still has to measure xO= 3, yO =6 in this case. If yes, then the measurement capability for total number of overlapping EMR carriers A will be exceeded. So we prefer to agree “no RAN4 requirement is defined (up to UE implementation) when any of limitations shown in following table, measurement capability for re-selection purpose and EMR purpose, is exceeded”

….
Others:                    Table: Measurement capability for UE in IDLE/INACTIVE mode 
	Case 4
	Intra-frequency carriers
1
	NR inter-frequency carriers X≤7,
(X= xR + xO + xN)
	FDD E-UTRA inter-RAT carriers Y≤7,
(Y= yR + yO + yN)

	TDD E-UTRA inter-RAT carriers Z≤7, 
(Z= zR + zO + zN)
	Total carriers
N≤14, 
(K= kO+ kN)

	Only for Re-selection
	
	xR
	yR
	zR
	

	Overlapping EMR
	
	xO
	yO
	zO
	kO≤ A[TBD]
(kO= xO + yO+ zO)

	Only for Non-overlapping EMR
	
	xN
	yN
	zN
	kN≤ B[TBD]
(kN= xN + yN+ zN)

	
	
	xO + xN ≤ C[TBD]
	yO + yN+ zO + zN ≤ D[TBD]
	


Sub topic 1-10: We prefer ZTE’s version. However, the measurement LTE capability should be separated for TDD and FDD. It shall be 7 NR and 7 TDD LTE and 7 FDDLTE.

	Huawei
	1-1: we need to differentiate measurement procedure and measurement requirements. In our view, RAN2 has agreed measurement procedure is not affected by the search threshold, but it does not preclude RAN4 requirements to be based on serving cell condition and the search threshold. In fact, RAN4 has discussed the impact of serving cell condition and search threshold on the EMR requirements since RAN4#93 and in our view it is also technically meaningful.
1-2: For issue 1 we agree with the recommended WF. For issue 2, we think the condition for ‘actively measure’ is needed also for mobility measurement, because it is used in the definition of overlapping carrier.
1-3-1: option 1. We do not see a strong motivation to have limit on number of overlapping carriers because it does not cause additional measurement. We understand the total number of EMR carriers including LTE and NR also needs to be defined, because the earlier agreement, that the current UE measurement capability is not impacted, is for the total number of EMR+mobility but not EMR only.
1-3-2: For non-overlapping carriers, we see a separate limit is meaningful, to not cause too much impact to the measurement delay of mobility measurements. This is particularly important when UE is at cell edge where mobility measurement is important. We are open to discuss the exact number and whether it should be depending on the serving cell condition.
1-3-3: Support the recommended WF. We understand this number includes overlapping and non-overlapping carriers, and there would be a separate limit for non-overlapping carriers.
1-3-4: same comment as 1-3-3.
1-3-5: option 1. We think this is needed as overlapping carrier does not cause additional measurement, while non-overlapping carrier does.
1-4-1: we are fine to define capability requirements on number of beams like in connected mode, but one issue that has not been discussed is whether UE is required to read SSB index for beam level EMR, which is not accounted in current idle mode measurement requirements. 
1-4-2: option 1, which is same as Rel-15 connected mode requirements. On option 2, the connected mode requirements on number of beams are defined per frequency layer, and we prefer to follow the same principle if we are to define it for idle mode. Defining the number of beams per cell will put some restrictions on UE implementation.
1-5-1: The existing requirements in 4.2.2.4 are depending on the priority of the carrier and the serving cell condition, so our proposal is just an elaboration of the existing requirements, to make sure everyone has the same understanding.  
1-5-2: same comment as for 1-5-1.
1-5-3: we think measurement period requirements should be defined also for non-overlapping carriers. With periodic measurement, EMR for non-overlapping carrier is very risky for both UE and network. It means the UE may perform the single measurement for non-overlapping carriers at any time when UE is in Idle/Inactive, and report the stored measurement results when entering Connected. It is very likely that the measurement results are outdated due to UE mobility, and that network makes wrong CA/DC setup based on this outdated information. This will cause waste of signalling resources for UE and network and the CA/DC setup would be even slower compared to the case without EMR.
1-5-4: same comment as for 1-5-3.
1-6-1: our view is that the detected cell status is only applicable on SSB level, i.e. for one cell, UE can consider the SSBs detected in connected mode as also detected when entering into idle mode, but not the other SSBs of the same cell.
1-6-2: same comment as for 1-6-1.
1-6-3: we can agree to not list this as a condition, but in LTE we have the following statement, and we prefer to have the same for NR:
In the absence or expiration of T331, it is up to UE implementation to apply the requirements on the detected cell status in this subclause.
1-7: option 2.
1-8: we can compromise to option 2.
1-9: in our view the answer is ‘yes’.
1-10: LS can be discussed after we have technical conclusions on capability requirements.

	ZTE
	1-1: support Nokia’s option. No threshold was introduced for NR EMR measurements.
1-2: Agree with recommended WF.
1-3-1:
x1≤7 NR carriers
x2≤7 LTE carriers
The total number of overlapping and non-overlapping carrier should not exceed UE capability, i.e. 7 NR carriers and 7 LTE carriers.
1-3-2:
y1 = 7 NR – number of overlapping NR EMR carriers if total number of overlapping and non-overlapping carrier is not larger than 7,
y1 = 3 otherwise.
y2 = 1
1-3-3: Option 1
1-3-4: Option 1
1-3-5: It may not be possible to know the overlapping and non-overlapping carrier when EMR measurement is configured.
1-4-1: UE measurement capability is necessary for reporting of EMR measurement results as agreed in RAN2.
1-4-2: Option 1
1-5-1: Option 1
1-5-2: Option 1
1-5-3: Since EMR on overlapping carrier and non-overlapping carrier are for fast CA/DC configuration purpose. It is important to the reported results on non-overlapping carrier are with same accuracy requirements as on overlapping carrier. UE can still use overlapping measurement procedure, i.e. with filtering, to get results. It’s just it doesn’t has to be done periodically.
1-5-4: Similar approach as for NR EMR on non-overlapping carrier above is preferable.
1-6-1, 1-6-2: We think detected SSBs and detected cell are the same thing. We may not need to have separate conditions.
1-6-3: Option 1.
 1-7:  Option 2. It is also fine with us to specify measurement accuracy requirements for EMR report after T331 timer expires.
1-9: In general there is no requirements for UE implementation. However since this is related to a lot of conditions for cell reselection and EMR, it would be necessary to have some requirements to avoid UE just doing one type measurement and totally abandon the other. Some trade off should be specified if configuration exceeds UE capability.
1-10: Agree with the recommended WF.

	Nokia
	Issue 1-1: s-NonIntraSearch thresholds and EMR carriers
Our preference is to follow legacy Rel-15 EMR for LTE. This would also be aligned with the RAN2 design and understanding. Hence, when the network configures EMR carriers these are measured according to the measurement procedures without considering the s-NonIntraSearchP and s-NonIntraSearchQ search thresholds.
If RAN4 define UE requirements which leads to a different UE behaviour considering when the UE measures the configured EMR carrier (e.g. by use of the search thresholds) this would at least need to be coordinated with RAN2. Otherwise we will have misalignment among RAN2 design and the RAN4 defined UE behaviour which shall be avoided.
We do recognise the discussion we had earlier in RAN4 related to this topic. But we do not see that the proposed use of the potentially configured search thresholds can be done in RAN4 alone. Additionally, we also see some challenges in defining how the UE would selects which EMR carriers to measure depending on the conditions.
Issue 1-2: Conditions for ‘actively measured’
Agree with Issue 1. RAN4 has agreed what is also agreed in RAN2.
Related to Issue 2 it is not clear what the proposal is. Our understanding is that measurements for EMR may be configured to be performed on a carrier which is also configured to be measured for mobility (overlapping EMR carrier). Regarding MTK on intra-frequency carriers, we agree that measurements for EMR can be configured only on NR inter-frequency and LTE inter-RAT carriers. As for the proposal from Huawei, we see that this is closely related to sub topic 1-1.
Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE):
Support the proposed WF.
As for the comment from MTK and Huawei we agree that it would be good to have also a common understanding concerning the UE requirements and expected behaviour, if the UE is configured beyond its EMR carrier capability. Our understanding would be that if the UE is configured with more EMR carriers than what the UE as minimum is required to be able to measure, there are no UE requirements. Hence, it is up to UE implementation.
When defining the total number of EMR this would in our view be the total number including overlapping (LTE+NR) and non-overlapping (LTE+NR). And this total number should then be 13 as it excludes serving carrier.
Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE):
We can support option 7 NR – number of overlapping NR EMR carriers. UE is capable of measuring up to 7 inter-frequency carriers disregarding whether those are for mobility or EMR. This will also enable more flexibility. We can compromise on reduced number of LTE inter-RAT EMR carriers.
Issue 1-3-3: Total number of NR inter-frequency EMR carriers:
We can support the proposed WF.
Issue 1-3-4: Total number of LTE inter-RAT EMR carriers:
We can support the proposed WF.
Issue 1-3-5: Is there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
Related to the Total number of EMR carriers (not discussing the split between overlapping and non-overlapping) we do not see a strong need to distinguish. Second question is then how many of the total number of carriers that can be non-overlapping. But based on the company’s contributions (collected under Issue 1-3-3 and 1-3-4) it seems that the concern is mostly on the non-overlapping carriers.
Issue 1-4-1: Shall RAN4 define UE measurement capability to support inter-frequency beam-level measurements for EMR?
We support defining UE measurement capability to support inter-frequency beam-level measurements for EMR
Issue 1-4-2: UE requirements related to inter-frequency beam level EMR reporting (pending Issue 1-4-1)
We can support option 1.
Issue 1-5-1: Overlapping NR carriers
We support option 1 and the proposed WF. This discussion is related to the discussion under sub topic 1-1
Issue 1-5-2: Overlapping LTE inter-RAT carriers
We support option 1 and the proposed WF. This discussion is related to the discussion under sub topic 1-1
Issue 1-5-3: Non-overlapping NR carriers
Initial baseline for FR1 could be like Rel-15 EMR in LTE. However, we do agree that more regular measurements than a single one-shot measurement will improve the functionality. Hence, we support introducing more regular measurements on non-overlapping carriers.  This would also better support UE which moves while in idle/inactive mode while T331 is running. Our view is, that at least FR2 EMR measurements a similar one-shot measurement approach is not feasible. Hence for FR2 EMR we propose more regular measurement in a similar manner as for overlapping carriers.
Issue 1-5-4: Non-overlapping LTE inter-RAT carriers
We expect a similar approach as used for non-overlapping carriers in Rel-15 EMR would be enough. Any improvement is of course only beneficial in terms of better and more accurate reporting for setting up NE-DC. 
Issue 1-6-1: Use detected cell and cell signal quality?
Support recommended WF. 
Issue 1-6-2: Use detected SSBs in terms of signal quality?
Support recommended WF. We can accept that the condition relates to the SSBs detected in connected mode.
Issue 1-6-3: Use T331 status captured in ‘detected cell conditions’?
We support the recommended WF and can also support having a similar statement as in LTE Rel-15 as suggested by Huawei.
Issue 1-7: Define UE measurement requirements for EMR when T331 has expired?
We support the recommended WF.
Issue 1-8: Define UE requirements related to EMR measurements at cell change?
We support the recommended WF. We are also fine defining requirements but do not see this really necessary.
Issue 1-9: Is a clarification related to measurement configuration exceeds UE requirements?
As discussed under sub topic 1-3 our view is that if the UE is configured beyond its capability, no UE requirements apply. This assumption has been used also in legacy radios and we believe is baseline assumption also in NR (prior to introduction of EMR). Hence, we also assume that if the UE capable of measuring at least x overlapping NR inter-frequency carriers, but is configured with x+1, no UE EMR requirements apply.
Once the agreements are place concerning the carriers numbers, we can further discuss how to capture the requirements. This could be in a similar manner as earlier.
Issue 1-10: Reply LS to RAN2
Once we have agreement on the numbers we can return to the LS drafting.

	Qualcomm
	[bookmark: OLE_LINK3]Issue 1-1: s-NonIntraSearch thresholds and EMR carriers
We share Nokia’s view.
Issue 1-2: Conditions for ‘actively measured’
Question to Huawei: does the proposal ultimately mean that #overlapping carriers and #non-overlapping carriers can dynamically change depending on, for example, UE location with respect to the camped-on cell?
Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE):
Support the recommended WF.
Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE):
[bookmark: _Hlk41433740]Support the following to prioritize mobility measurement and to make the best use of EMR capability within UE inter-freq measurement capability.
· y1 = 7 NR – number of overlapping NR EMR carriers
· y2 = 1 LTE (this is deducted from the number of overlapping LTE inter-RAT carrier)
Issue 1-3-3: Total number of NR inter-frequency EMR carriers:
Support the recommended WF.
Issue 1-3-4: Total number of LTE inter-RAT EMR carriers:
Support the recommended WF.
Issue 1-3-5: Is there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
At least for LTE EMR carriers, #non-overlapping carriers should be separately limited to 1.
Issue 1-4-1: Shall RAN4 define UE measurement capability to support inter-frequency beam-level measurements for EMR?
We share Huawei’s view
Issue 1-4-2: UE requirements related to inter-frequency beam level EMR reporting (pending Issue 1-4-1)
Support Option 1 if the Huawei’s comment on Issue 1-4-1 is clarified.
Issue 1-5-1: Overlapping NR carriers
Support the recommended WF. But it seems the section 4.2.2.4 is somehow to do with Issue 1-1 and 1-2. We would suggest RAN4 clarifies its implication for Issue 1-1 and 1-2 prior to further discussion on this.
Issue 1-5-2: Overlapping LTE inter-RAT carriers
same comment as 1-5-1.
Issue 1-5-3: Non-overlapping NR carriers
We are okay with adopting Issue 1-5-1 outcome here.
Issue 1-5-4: Non-overlapping LTE inter-RAT carriers
Support Rel-15 LTE EMR based requirements.
Issue 1-6-1: Use detected cell and cell signal quality?
Share Huawei’s view
Issue 1-6-2: Use detected SSBs in terms of signal quality?
Same comment as 1-6-1
Issue 1-6-3: Use T331 status captured in ‘detected cell conditions’?
Share Huawei’s view
Issue 1-7: Define UE measurement requirements for EMR when T331 has expired?
Support Option 2
Issue 1-8: Define UE requirements related to EMR measurements at cell change?
Support Option 2
Issue 1-9: Is a clarification related to measurement configuration exceeds UE requirements?
Overall, we agree that no requirements will be applied when UE is configured beyond its capability.
Issue 1-10: Reply LS to RAN2
Support the recommended WF.

	OPPO
	Issue 1-3-1: Support the recommended WF.
Issue 1-3-2:  Share the similar views as Qualcomm 
Issue 1-3-3: Option 1
Issue 1-3-4: Option 1
Issue 1-3-5: Option 2 
Issue 1-4-1: Follow RAN2’s agreement, YES.
Issue 1-4-2: Support Option 1.
Issue 1-5-1: Support the recommended WF. 
Issue 1-5-2: Support the recommended WF.
Issue 1-5-3: We suggest to consider relaxed measurement requirement for non-overlapping EMR carriers based on those for overlapping EMR carriers.
Issue 1-5-4: Same comment as issue 1-5-3
Issue 1-6-1: Option 1
Issue 1-6-2: Option 1
Issue 1-6-3: Option 1
Issue 1-7:  Option 2
Issue 1-8: Option 2
Issue 1-9: We also agree that no requirements will be applied when UE is configured beyond its capability.
Issue 1-10: Support the recommended WF

	Ericsson
	Sub-topic 1-1, issue 1-1: agree with Nokia
Sub-topic 1-2: issue 1: we do not think supported band combinations should be among conditions for “actively measured”. issue 2 is unclear
Issue 1-3-1: there is no need in separate numbers for overlapping and non-overlapping carriers and in all these misleading letter notation
Issue 1-3-2: there is no need in separate numbers for overlapping and non-overlapping carriers and in all these misleading letter notation
Issue 1-3-3: option 1
Issue 1-3-4: option 1
Issue 1-3-5: option 2 (i.e., do not define separate numbers for overlapping and non-overlapping carriers)
Issue 1-4-1: yes
Issue 1-4-2: option 1, i.e., reuse existing Rel-15 requirements for inter-frequency measurements in RRC_CONNECTED (proposals from Ericsson, ZTE, and Huawei are the same)
We need to also discuss the same question for inter-RAT E-UTRA-NR EMR measurements.
Issue 1-5-1: yes (reuse existing requirements)
Issue 1-5-2: yes (reuse existing requirements)
Issue 1-5-3: Reuse existing NR accuracy requirements for connected mode, do not relax. Measurement requirements for non-overlapping carriers can be more relaxed than for overlapping carriers.
Issue 1-5-4: Measurement requirements for non-overlapping carriers can be more relaxed than for overlapping carriers.
Issue 1-6-1: yes (option1)
Issue 1-6-2: yes (option1)
Issue 1-6-3: no (option2)
Issue 1-7: Yes (option 1). Since according to RAN2 the UE can report EMR measurements after the T331 expiry, these measurements still need to meet at least the accuracy requirements. If the measurements are of no quality, then RAN2 should revisit their decision.
Issue 1-8: Yes (option 1). For the measurements that can continue after the cell change, we need the applicable requirements after the cell change, meaning that we need transition requirements.
Issue 1-9: No clarification is needed, like for other measurements. It’s obvious that the requirements apply, provided the total numbers are met. Otherwise, we would need to also clarify Rel-15 NR requirements, all LTE requirements, etc. Why does MediaTek thinks it is really necessary just for EMR measurements (while we do not have this for other measurements)?
Issue 1-10: It’s better to work on a draft LS in the 2nd round, once we have the necessary agreements in place.


 
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

	R4-2007152
	Company A Ericsson: we do not agree with condition “The carrier frequency of the detected cell and the carrier frequency of the serving cell are among the supported band combination of the UE.” for detectable or actively measured cell. The UE may change the cell and continue the measurement as well as the UE may change the cell shortly after reporting the measurement but before going back to CA, while with this condition the measurements that the UE shall continue may not meet any longer the condition as well as the reported EMR measurements may become useless for the network if the UE has changed the cell which is just a waste of network and UE resources.

	
	Company B

	
	

	R4-2007153
	Company AHuawei: this is the last meeting of the WI, and we need to have CRs to include the agreements into the specification. So we suggest to use formal CR instead of draftCR or TP in this meeting.

	
	Company BNokia: This Draft CR has captured the agreements made so far in RAN4. Hence, it reflect RAN4 agreements. New agreements made in this meeting can be included and CR requested if needed.

	
	Ericsson: see the comment on 7152

	R4-2007833
	Company ANokia: This CR includes parts not agreed by RAN4. 

	
	Company B Ericsson: All CRs have to be aligned with RAN4 agreements. Same comment on band combinations as for 7152.

	
	



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
	s-NonIntraSearch thresholds and EMR carriers
Tentative agreements: No agreement
Candidate options:
Before the discussion started there were 2 options on the table:
1) Search thresholds do not apply to carriers configured for EMR measurements.
2) Search thresholds do not affect measurement procedures to carriers configured for EMR measurements, but the search thresholds are used to condition when EMR carriers measured. 
During the meeting discussion companies have further explained their reasoning and provided their views on this topic and which of option 1 or option 2 is the company preference:
Option 1: (ZTE, Nokia, Qualcomm, Ericsson)
Option 2: 2 companies (Huawei, MediaTek)

Recommendations for 2nd round:
Most companies prefer that any configured search thresholds do not apply carrier configures for EMR (option 1). Considering the discussion during the meeting, the moderator would like to ask proponents of option 2, if they can compromise to option 1. Possible improvements and optimizations addressed by option 2 can be addressed in a later release?



	
	Status summary 

	Sub-topic#1-2
	Conditions for ‘actively measured’
Tentative agreements: no agreements but moderator would like to point out that this is already agreed in RAN2 that the EMR carrier and the serving cell carrier are among the supported band combination of the UE.
Candidate options:

Recommendations for 2nd round:
Regarding issue 1: Clarify in RAN4 specification what RAN2 has already agreed namely that EMR measurements are condition to supported UE band combinations ‘if UE supports dual connectivity between the serving carrier and the carrier frequency indicated by carrierFreqEUTRA within the corresponding entry’ (Please check text in R4-2007153).
Regarding issue 2: more discussion is needed. This also relates to the discussion in sub topic 1-1, Issue 1-1.




	
	Status summary 

	Sub-topic#1-3
	UE requirements concerning number of EMR carriers
Tentative agreements: 
1) Moderator would like to propose that RAN4 confirm, that same principle assumptions apply to UE measurement capability of carriers configured for EMR as applies currently concerning UE measurement capability
2) Total number of NR inter-frequency EMR carriers ≤7 carriers
3) Total number of LTE inter-RAT EMR carriers ≤7 carriers
Candidate options:
A number of candidate tentative agreements are listed for 2nd round discussion. Please also go through the discussion related sub topic 1-9:

Recommendations for 2nd round:
Moderator discussion to progress the work on Issue 1-3-1, 1-3-2 ad 1-3-5:
The principle, that there is no limitation on the number of EMR carriers besides the existing number of carriers the UE at least shall be able to monitor, is supported by all companies (in Issue 1-3-3 and 1-3-4).
This is now agreeable to all for both LTE inter-RAT EMR carriers and NR inter-frequency carriers. Hence following requirements still apply when UE is configured with carriers to measure (both when UE is configured with EMR carriers to measure and when UE is not configured with EMR carriers to measure):
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least: 
- Intra-frequency carrier, and 
- Depending on UE capability, 7 NR inter-frequency carriers, and 
- Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and 
- Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers. 
In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least 14 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
Next open Issues to address are Issue 1-3-1, 1-3-2 and 1-3-5 related to overlapping and non-overlapping carriers. RAN4 would need to discuss and decide:
Issue 1-3-5: Is there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE):
Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE):

Initially there is the Issue related need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers:
Issue 1-3-5: Is there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
Based on the company input and discussion there are two options available:
option 1: There is a need to distinguish overlapping and non-overlapping carriers. Huawei, Qualcomm (at least for LTE inter-RAT there needs to be a limit on non-overlap)
option 2: There is no need to distinguish overlapping and non-overlapping when considering the total number of EMR carriers. ZTE?, Nokia, OPPO, Ericsson
However, it is not clear from the replies from Huawei and Qualcomm whether it is necessary to make a split between carrier types when we discuss the Total number of carriers? 
Additionally, it not clear if ZTE view is captured correctly. And MediaTek view is missing.
It seems clear from the comments that some companies prefer that there at least is a limitation on the number of non-overlapping carriers the UE can be configured. However, such limitation can still be defined even if the total number of EMR carriers do not distinguish between overlapping and non-overlapping carriers.
For example: Out of the total number of NR inter-frequency EMR carriers the UE at least shall be able to measure no more than [X] EMR carriers can be non-overlapping EMR carriers.
Based on Moderator propose following tentative agreement:
There is no need to distinguish overlapping and non-overlapping when considering the total number of EMR carriers.
RAN4 define a number of non-overlapping NR inter-frequency and/or LTE inter-RAT EMR carriers the UE at least need to be able to measure.

Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE):
· Recommended WF
· RAN4 has already agreed that the current UE measurement capability is not impacted (does not change) due to early measurement reporting. Please review the proposed wording in R4-2007153 and comment if this captures the x1+x2 limitation. Hence, there is no need to discuss this further.
· Agree following related to the total number of overlapping EMR carrier:
· x1≤7 NR carriers
· x2≤7 LTE carriers
Based on these agreements for Issues 1-3-3 and 1-3-4, and the tentative agreement for Issue 1-3-5, the moderator would like to propose following tentative agreement:
Considering the total number of overlapping EMR carriers the UE at least shall be able to measure:
The UE shall at least be able to measure:
· Overlapping LTE inter-RAT EMR carrier ≤7 LTE carriers
· Overlapping NR inter-frequency EMR carriers ≤7 NR carriers

To address the input from Huawei and MediaTek concerning defining a total number of EMR carrier the UE at least should be able to measure, the moderator proposes following tentative agreement:
RAN4 will additionally define a maximum number of total number of EMR carriers the UE at least shall be able to measure. 

Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE):
Based on the comments from companies it is clear that some companies prefer to have a limitation on the number of non-overlapping EMR carriers. There is no consensus though and views are diverse. There are two issues to solve:
1. Issue 1: number of non-overlapping NR inter-frequency carriers
2. Issue 2: number of non-overlapping LTE inter-RAT carriers
As for the Issue 1 moderator would like to ask if following proposal is acceptable for defining the number of non-overlapping NR inter-frequency carriers:
Tentative agreements:
Moderator proposal for Issue 1: Number of non-overlapping NR inter-frequency carriers = 7 NR – number of overlapping NR EMR carriers
Moderator proposal for Issue 2: Number of non-overlapping LTE inter-RAT carriers = [1, 2] carrier(s).




	
	Status summary 

	Sub-topic#1-4
	UE requirements related to EMR and beam-level measurement capability
Tentative agreements:
Define UE measurement capability to support beam-level measurements for EMR on inter-frequency NR carriers.
Candidate options:
New candidate options after 1st round:
· Option 1: 
· 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: 
· 1 SSB for each cell, 1 cell for each CC.

Recommendations for 2nd round:
Having agreed to define UE measurement capability to support inter-frequency beam-level measurements for EMR, next are then the related UE requirements. Two options were presented:
· Option 1: 
· 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.
Of the two options 5 companies can agree to option 1 (Huawei, ZTE, Nokia, Qualcomm and Ericsson). One company preferred a new option:
1 SSB for each cell, 1 cell for each CC
As the views are quite diverse it is proposed to continue the discussion.




	
	Status summary 

	Sub-topic#1-5
	UE measurement requirements for carriers configured for EMR
Tentative agreements: no agreements
Candidate options:
Issue 1-5-1: Overlapping NR carriers
Based on the discussion from companies following questions was asked from moderator:
· Are the existing NR inter-frequency measurement requirements in section 4.2.2.4 agreeable as NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier:
· Option 1: yes
· Option 1: no 
Option 1: (MTK), (HW), ZTE, Nokia, (Qualcomm), OPPO, Ericsson. 
Issue 1-5-2: Overlapping LTE inter-RAT carriers
· Are the existing LTE inter-RAT measurement requirements in section 4.2.2.5 agreeable as LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier:
· Option 1: yes
· Option 1: no 
Option 1: (MTK), (HW), ZTE, Nokia, (Qualcomm), OPPO, Ericsson. 
Issue 1-5-3: Non-overlapping NR carriers
Very diverse view and more discussion is needed. Based on the proposals Moderator would like to suggest companies to whether measurement requirements for non-overlapping carriers could be more relaxed than those defined for overlapping carriers.

Issue 1-5-4: Non-overlapping LTE inter-RAT carriers
Very diverse view and more discussion is needed. Based on the proposals Moderator would like to suggest companies to whether measurement requirements for non-overlapping carriers could be more relaxed than those defined for overlapping carriers.

Recommendations for 2nd round:
More discussion is needed, and agreement is pending Issue 1-1 and Issue 1-2.




	
	Status summary 

	Sub-topic#1-6
	Detected cell conditions details
Tentative agreements: 
Moderator would like to ask companies if they can agree to following tentative agreement:
RAN4 include into the cell detected state condition upon transition to idle/inactive mode that the detected cell status is only applicable on SSB level, i.e. for one cell, UE can consider the SSBs detected in connected mode as also detected when entering into idle mode.
tentative agreement:
Adopt option 1 and add a condition similar to the condition used in LTE: ‘In the absence or expiration of T331, it is up to UE implementation to apply the requirements on the detected cell status in this subclause’
Candidate options:
Moderator propose to handle following two Issues as one:
Issue 1-6-1: Use detected cell and cell signal quality?
Issue 1-6-2: Use detected SSBs in terms of signal quality?
3 companies agree to include such conditions in detected cell conditions.
1 company thinks it is not necessary to have separate conditions.
Two companies propose: detected cell status is only applicable on SSB level, i.e. for one cell, UE can consider the SSBs detected in connected mode as also detected when entering into idle mode.

Issue 1-6-3: Use T331 status captured in ‘detected cell conditions’?
· Option 1: Yes
· Option 2: No
Based on the discussion companies have following views:
option 1: Huawei, ZTE, Nokia, Qualcomm, OPPO
option 2: Ericsson
Moderator would like to ask Ericsson if they can compromise?
Recommendations for 2nd round:



	
	Status summary 

	Sub-topic#1-7
	UE measurement requirements for EMR when T331 has expired
Tentative agreements:
RAN4 will not define UE measurement requirements for EMR when T331 has expired
Candidate options:
Moderator appreciates MediaTek’s compromise and would like to ask Ericsson if they can compromise not to define UE measurement requirements for EMR when T331 has expired (which would be aligned with the RAN2 agreements)?
· Option 1: Yes (Ericsson)
· Option 2: No (Nokia, Huawei, ZTE, OPPO, MediaTek)

Recommendations for 2nd round:



	
	Status summary 

	Sub-topic#1-8
	UE requirements related to EMR measurements at cell change
Tentative agreements:
RAN4 will not define requirements at cell change.
Candidate options:
During the meeting it was discussed whether RAN4 should define UE requirements related to EMR measurements at cell change. After an appreciated Huawei comprise the outcome of the discussion is that most companies support not defining special requirements at cell change. Moderator would like to ask Ericsson if they can compromise to option 2 as well?
Define UE requirements related to EMR measurements at cell change?
· Option 1: Yes (Ericsson)
· Option 2: No (Nokia, MediaTek, Huawei)

Recommendations for 2nd round:



	
	Status summary 

	Sub-topic#1-9
	Other open issues
Tentative agreements: 
RAN4 to specify a total number of EMR carriers the UE shall be able to measure.

Candidate options:
Moderator discussion:
As background explanation, when a UE is configured to perform measurements for EMR we have following options:
1) carrier is configured only for reselection (XR)
2) carrier is configured for both reselection (XR) and EMR (XO)
3) carrier is configured only for EMR (XN)
2) is defined as an overlapping EMR carrier and 3) is defined as a non-overlapping carrier. 
Understanding is that the UE measurement capability of the UE does not change due to EMR being configured. Hence,
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least: 
- Intra-frequency carrier, and 
- Depending on UE capability, 7 NR inter-frequency carriers, and 
- Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and 
- Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers. 
In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least 14 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
This would mean that if we use NR inter-frequency carrier measurement capability as an example: XR ≤ 7. XO is ‘included’ in XR in the sense XO + XR ≤ 7. The same applies for XN and hence XN + XR ≤ 7. And in all XN + XO + XR ≤ 7. No UE requirements apply if configuration XN + XO + XR > 7.
Similar principle applies to E-UTRAN FDD/TDD inter-RAT carriers.
Proposal is then that RAN4 also need to specify a total number of EMR carriers the UE shall be able to measure. It was agreed that the total number of carriers the UE at least shall be able to measure is not increased. Assuming XR (only reselection) as above and XO and XN as above (EMR carriers), then:
XR + XO + XN ≤ 14 (including serving layer)
Based on this:
1. NR inter-frequency carriers X, (xR + xO + xN  = X  ≤7)
2. NR inter-frequency carriers only for EMR C, (xO + xN ≤ C (7))
3. Total number of overlapping EMR carriers A, (xO + yO + zO  = kO ≤ A (13)
4. Total carriers N, (xR + yR + zR  + xO + yO + zO  + xN + yN + zN  ≤ N (14))
where 14 includes serving layer.
Recommendations for 2nd round:



	
	Status summary 

	Sub-topic#10
	Tentative agreements: no agreements
Candidate options:
Recommendations for 2nd round:
All companies agree to return to the LS in round 1 once the numbers have been agreed



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

	#1
	Response LS to RAN2
	



	#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  

	New CR
	Capturing the content of the revised Draft CR in R4-2007153 based on comments and agreements. 



Discussion on 2nd round (if applicable)
For the 2nd round discussion following items aspects are still open for discussion:
1) s-NonIntraSearch thresholds and EMR carriers
2) Conditions for ‘actively measured’ and UE band combo support
3) UE requirements concerning number of EMR carriers
a. Issue 1-3-5: s there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
b. Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE)
c. New: RAN4 will define a total number of EMR carrier the UE at least should be able to measure.
d. Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE)
4) UE requirements related to EMR and beam-level measurement capability
5) Detected cell conditions details
6) UE measurement requirements for EMR when T331 has expired
7) UE requirements related to EMR measurements at cell change
8) Total number of EMR carriers the UE shall be able to measure

	
	Status summary 

	Sub-topic#1-1
	s-NonIntraSearch thresholds and EMR carriers
Tentative agreements: No agreement
Candidate options:
Before the discussion started there were 2 options on the table:
1) Search thresholds do not apply to carriers configured for EMR measurements.
2) Search thresholds do not affect measurement procedures to carriers configured for EMR measurements, but the search thresholds are used to condition when EMR carriers are measured. 
During the meeting discussion companies have further explained their reasoning and provided their views on this topic and which of option 1 or option 2 is the company preference:
Option 1: (ZTE, Nokia, Qualcomm, Ericsson)
Option 2: 2 companies (Huawei, MediaTek)

Recommendations for 2nd round:
Most companies prefer that any configured search thresholds do not apply to carriers configured for EMR (option 1). 
Considering the discussion during the meetings, the moderator would like to ask proponents of option 2, if they can compromise to option 1? 
Possible improvements and optimizations addressed by option 2 can be addressed in a later release?
Option 1: Yes
Option 2: No

	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	We understand there are 2 aspects that may be impacted by the search threshold.
One aspect is the measurement requirements. We have agreed that for overlapping carriers, we follow the existing requirements defined for mobility. The existing requirements are already based on search threshold, and if we now define the EMR requirements assuming search threshold is not configured, it will conflict with the agreement, and create complication in both UE implementation and the requirements. 
As we also commented for Rel-15 euCA, when serving cell is above s-NonIntraSearch, UE is required to measure
- high priority carriers not configured for EMR with Thigher_priority_search, and 
- high priority carriers configured for EMR with Tmeasure,EUTRAN_Inter, and 
- equal/low priority carriers configured with EMR with Tmeasure,EUTRAN_Inter.
So the measurements are done with two intervals (Thigher_priority_search and Tmeasure,EUTRAN_Inter) which is not reasonable in our view. The number of carriers (Kcarrier and Nlayers) will be impacted by this change. In our view, it is rather straightforward to have UE 
- measure with Thigher_priority_search for all carriers, including mobility and EMR, when serving cell is above the search threshold 
- measure with Tmeasure,EUTRAN_Inter for all carriers, including mobility and EMR, when serving cell is below the search threshold
Another aspect is the measurement capability. In our view, when serving cell is below the search threshold, mobility measurement is more critical, so it is reasonable to allow UE measure less non-overlapping carriers than when UE is in cell centre. However, to progress we can compromise to define number of EMR carriers independent of the search threshold. 

	MTK
	Share the same view with Huawei. In connected mode, companies already reached consensus that it is impossible to ask UE to simultaneously measure carriers with 2 different measurement rules. And that is why we have to separate measurement conducted within gap CSSFwithin_gap and conducted outside gap CSSFoutside_gap.  

	Nokia
	From above we understand that also from Huawei point of view the EMR carriers are to be measured when the serving cell is above s-NonIntraSearch threshold? 
The topic of higher priority carriers is separate, but we understand that measuring this carrier with different cycle than non-high priority carriers adds complexity on UE side.
The complexity from higher priority carriers would then be a complexity only in the case when the high priority carrier is not an overlapping EMR carrier as otherwise the higher priority would be measured according to existing requirements.
If this is the concern, we think we should address that – how to measure higher priority carriers when configured with EMR when the higher priority carrier is not an overlapping EMR carrier. 
We would suggest that in this case the higher priority carriers could be measured as an EMR carrier. This may of course increase some measurements on higher priority carriers while T331 is running but this would only be for a limited period and would have limited impact on UE power.
We see that Huawei has different proposal (relaxing all EMR measurement to be performed as higher priority carrier measurements). 

On the other aspect of the cell edge conditions (serving cell is below s-NonIntraSearch) we would tend to agree that mobility measurements are important. 
In that sense we could like to hear more details on the proposal by Huawei that less non-overlapping carriers are measured at cell edge. 

And then as background (and with references):
· euCA did in fact have same discussion.
· That discussion was started before RAN2 decision and initially RAN4 did account the search thresholds in Rel-15
· RAN2 then decided on the note under discussion:
· NOTE 1:  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
· In RAN4 meeting Chongqing it was agreed to align the RAN4 euCA requirements with the RAN2 decision stating that the inter-frequency search thresholds (S-measure) are not applied for carrier configured for early measurement reporting (R4-1912845)
· In RAN4 meeting in Reno discussions continued related to:
· number of non-overlapping carriers
· Clarify RAN4 specification that the fields s-NonIntraSearch in SystemInformationBlockType3 do not affect measurements of inter-frequency CA candidate cells
· Due to time these were agreed to discuss offline and return in the following meeting (Athens 2020) which then did not include euCA on the Agenda.
· In R4-1914463/64 (Reno meeting) the changes from the agreement to align with the RAN2 specification are visible.


	Qualcomm
	Based on the above explanations from companies, there seems to be a trade-off between UE complexity and network controllability. If moderator and/or other companies can provide some suggestions like high-level principles for further discussion and decision in next meeting, it will be appreciated. For now, we don’t 100% agree to the idea that mobility measurement should be always prioritized when serving cell is below s-NonIntraSearch, but we’re open to further investigation. And, even if it is a fact that there’ll be a complexity increase on UE, it shouldn’t be the only criterion that determines a decision on this issue because new features always require complexity increase to some extent.

	MTK
	The fundamental reasons that s-NonIntraSearch should always be considered when we discuss the measurement requirement are
· measurement  for mobility is mandate to have and RAN4 only has requirement when s-NonIntraSearch is configured
· It is impossible to ask UE simultaneously measurement carriers based on 2 different rules. 
Considering that UE is not allowed to stop the measurement for re-selection purpose, we have to use the same principles to specify measurement period of EMR, i.e., EMR and re-selection should apply the same measurement period and rules. Otherwise, no UE requirement can be defined for EMR.

Below I capture the current RAN4 requirement for cell re-selection in IDLE/mode
	
	UE behavior, Monitor
	RAN4 Requirements 

	
	Srxlev > SnonIntraSearchP, 
and Squal > SnonIntraSearchQ 
High priority NBR cell
	Thigher_priority_search = (60 * Nlayers) 
· Nlayers is the total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information.

	
	Srxlev ≤ SnonIntraSearchP, 
or Squal ≤ SnonIntraSearchQ 

High/equal/low priority NBR cell 

	Table 4.2.2.4-1: Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter
	DRX cycle length [s]
	Scaling Factor (N1)
	 
	Tdetect,NR_Inter [s] (number of DRX cycles)
	Tmeasure,NR_Inter [s] (number of DRX cycles)
	Tevaluate,NR_Inter [s] (number of DRX cycles)

	 
	FR1
	FR2Note1
	 
	 
	 

	0.32
	1
	8
	11.52 x N1 x 1.5 (36 x N1 x 1.5)
	1.28 x N1 x 1.5 (4 x N1 x 1.5)
	5.12 x N1 x 1.5 (16 x N1 x 1.5)

	0.64
	1
	5
	17.92x N1 (28 x N1)
	1.28 x N1 (2 x N1)
	5.12 x N1 (8 x N1)

	1.28
	1
	4
	32 x N1 (25 x N1)
	1.28 x N1 (1 x N1)
	6.4 x N1 (5 x N1)

	2.56
	1
	3
	58.88 x N1 (23 x N1)
	2.56 x N1 (1 x N1)
	7.68 x N1 (3 x N1)


Note 1:    Applies for UE supporting power class 2&3&4. For UE supporting power class 1, N1 = 8 for all DRX cycle length.




	Moderator
	No conclusion.



	
	Status summary 

	Sub-topic#1-2
	Conditions for ‘actively measured’
Tentative agreements: no agreements 
Moderator would like to point out that RAN2 has agreed that the EMR carrier and the serving cell carrier are among the supported band combination of the UE.
Candidate options:
Issue 1 and 2 below.
Recommendations for 2nd round:
Regarding issue 1: Clarify in RAN4 specification what RAN2 has already agreed namely that EMR measurements are condition to supported UE band combinations ‘if UE supports dual connectivity between the serving carrier and the carrier frequency indicated by carrierFreqEUTRA within the corresponding entry’ (Please check text in R4-2007153).
RAN2 has agreed following considering performing the measurements for EMR:
4> if UE supports dual connectivity between the serving carrier and the carrier frequency indicated by carrierFreqEUTRA within the corresponding entry:
5>	perform measurements in the carrier frequency and bandwidth indicated by carrierFreq and allowedMeasBandwidth within the corresponding entry;
Hence, this is covered by RAN2 procedure and question is whether it needs to be in RAN4 requirements:
Option 1: Yes
Option 2: No
Regarding issue 2 and including carrier priority and search thresholds in ‘actively measured’ condition: 
More discussion is needed. This also relates to the discussion in sub topic 1-1, Issue 1-1.
Proposal is to wait outcome from Issue 1-1.

	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	Issue 1: option 1.
Issue 2: we can wait for outcome of 1-1. 
Just to clarify our proposal and response to QC question: if the carrier is configured for EMR and mobility and with equal/lower priority, we understand this carriers is 
- non-overlapping when serving cell is above search threshold, because UE would not measure the carriers for mobility, so it is additional measurement for EMR
- overlapping when serving cell is below search threshold, because UE would already measure the carriers for mobility, so there is no additional measurement for EMR
This is aligned with the agreement to define overlapping and non-overlapping based on ‘actively measure’. However, we think this naming or classification is not that important if we define same requirements for overlapping and non-overlapping, which is our proposal for 1-5. 

	MTK
	Issue 1: option 1.
Issue 2: we can wait for outcome of 1-1. 

	Nokia
	Issue 1: option 1
Issue 2: we can wait outcome of Issue 1-1
A comment to Huawei view above: 
Our view of the behaviour is that based on Rel-15 euCA:
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.
Hence overlapping and non-overlapping does not depend on the search threshold (which does not affect measurement procedures on EMR carriers) but solely on whether the EMR carrier is configured for mobility as well or not. 
Carriers for EMR are only actively measured while T331 timer is running.

	Moderator
	Issue 1: All companies support option 1
Issue 2: All companies agree to wait till sub topic 1-1 is resolved 


 
	
	Status summary 

	Sub-topic#1-3
	UE requirements concerning number of EMR carriers
Tentative agreements: 
4) Moderator would like to propose that RAN4 confirm, that same principle assumptions which currently applies concerning UE measurement capability would also apply to UE measurement capability of carriers configured for EMR. 
5) Total number of NR inter-frequency EMR carriers ≤7 carriers
6) Total number of LTE inter-RAT EMR carriers ≤7 carriers
Candidate options:
A number of candidate tentative agreements are listed for 2nd round discussion. Please also go through the discussion related sub topic 1-9:
Moderator would like to discuss following open aspects in round 2:
1) Issue 1-3-5: s there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
2) Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE)
3) New: RAN4 will define a total number of EMR carrier the UE at least should be able to measure.
4) Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE)

Recommendations for 2nd round:
Moderator discussion to progress the work on Issue 1-3-1, 1-3-2 and 1-3-5:
The principle, that there is no limitation on the number of EMR carriers besides the existing number of carriers the UE at least shall be able to monitor, is supported by all companies (in Issue 1-3-3 and 1-3-4).
This is now agreeable for both LTE inter-RAT EMR carriers and NR inter-frequency carriers. Hence following requirements still apply when UE is configured with carriers to measure (both when UE is configured with EMR carriers to measure and when UE is not configured with EMR carriers to measure):
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least: 
- Intra-frequency carrier, and 
- Depending on UE capability, 7 NR inter-frequency carriers, and 
- Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and 
- Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers. 
In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least 14 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
Next open Issues to address are Issue 1-3-1, 1-3-2 and 1-3-5 related to overlapping and non-overlapping carriers. RAN4 would need to discuss and decide:
Issue 1-3-5: Is there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE):
Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE):

Initially there is the Issue related need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers:
Issue 1-3-5: Is there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
Based on the company input and discussion there are two options available:
option 1: There is a need to distinguish overlapping and non-overlapping carriers. Huawei, Qualcomm (at least for LTE inter-RAT there needs to be a limit on non-overlap)
option 2: There is no need to distinguish overlapping and non-overlapping when considering the total number of EMR carriers. ZTE?, Nokia, OPPO, Ericsson
However, it is not clear from the replies from Huawei and Qualcomm whether it is necessary to make a split between carrier types when we discuss the Total number of EMR carriers? 
Additionally, it not clear if ZTE view is captured correctly. And MediaTek view is missing.
It seems clear from the comments that some companies prefer that there at least is a limitation on the number of non-overlapping carriers the UE can be configured. However, such limitation can still be defined even if the total number of EMR carriers do not distinguish between overlapping and non-overlapping carriers.
For example: Out of the total number of NR inter-frequency EMR carriers the UE at least shall be able to measure, at least [X] EMR carriers can be non-overlapping EMR carriers.
Based on the discussion Moderator propose following tentative agreement:
There is no need to distinguish overlapping and non-overlapping when considering the total number of EMR carriers.
RAN4 will discuss and define a number of non-overlapping NR inter-frequency and/or LTE inter-RAT EMR carriers the UE at least need to be able to measure.

Moderator: Is the proposed tentative agreement agreeable based on the clarification and explanation above and for Issue 1-9?
Option 1: Yes
Option 2: No

Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE):
· Recommended WF
· RAN4 has already agreed that the current UE measurement capability is not impacted (does not change) due to early measurement reporting. Please review the proposed wording in R4-2007153 and comment if this captures the x1+x2 limitation. Hence, there is no need to discuss this further.
· Agree following related to the total number of overlapping EMR carrier:
· x1≤7 NR carriers
· x2≤7 LTE carriers
Based on these agreements for Issues 1-3-3 and 1-3-4, and the tentative agreement for Issue 1-3-5, the moderator would like to propose following tentative agreement:
Considering the total number of overlapping EMR carriers the UE at least shall be able to measure:
The UE shall at least be able to measure:
· Overlapping LTE inter-RAT EMR carriers ≤7 LTE carriers
· Overlapping NR inter-frequency EMR carriers ≤7 NR carriers

Moderator: Is the proposed tentative agreement concerning Total number of overlapping EMR carriers for NR and LTE agreeable?
Option 1: Yes
Option 2: No

To address the input from Huawei and MediaTek concerning defining a total number of EMR carrier the UE at least should be able to measure, the moderator proposes following tentative agreement:
RAN4 will additionally define a maximum number of total number of EMR carriers the UE at least shall be able to measure. 
Moderator: is the proposed tentative agreement agreeable?
Option 1: Yes
Option 2: No

Moderator: Which of the following options concerning total number of EMR carriers the UE at least shall be able to measure, are agreeable?
Option 1: The total number of EMR carriers the UE at least shall be able to measure ≤13 carriers
Option 2: Other

Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE):
Based on the comments from companies it is clear that some companies prefer to have a limitation on the number of non-overlapping EMR carriers. There is no consensus though and views are diverse. 
Initial question is whether it is necessary to have a limitation on the number of non-overlapping EMR carriers?
Option 1: Yes
Option 2: No

If a limitation is needed, there are two issues to solve:
Issue 1: number of non-overlapping NR inter-frequency carriers
Issue 2: number of non-overlapping LTE inter-RAT carriers
As for the Issue 1 moderator would like to ask if following proposal is acceptable for defining the number of non-overlapping NR inter-frequency carriers:
Tentative agreements:
Moderator proposal for Issue 1: Number of non-overlapping NR inter-frequency carriers = 7 NR – number of overlapping NR EMR carriers
Moderator proposal for Issue 2: Number of non-overlapping LTE inter-RAT carriers = [1, 2] carrier(s).
Moderator: Is the tentative agreement agreeable:
Option 1: Yes
Option 2: No


	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	1-3-5: It seems we have similar understanding as what the moderator suggested, but to clarify, we are fine to have the requirements something like (as in our submitted CR):
- The UE supporting idle-inactive-MeasReport-r16 shall support the early measurements of at least [Y] inter-frequency carriers, of which X carriers may be a non-overlapping carrier.
If Y is the total number the moderator refers to and X will be defined, our answer is ‘yes’, and as agreed in the first round, Y<=7. Same applies for inter-RAT LTE EMR.
We are also fine to define total number of EMR carriers as moderator suggested in 1-3-1, and we can agree that it is <=13.
1-3-1: we are fine with the suggested tentative proposal:
The UE shall at least be able to measure:
· Overlapping LTE inter-RAT EMR carriers ≤7 LTE carriers
· Overlapping NR inter-frequency EMR carriers ≤7 NR carriers
1-3-2: Our first preference is to define fixed number for non-overlapping carriers, and the number is based on search threshold, but as we discussed in 1-1, we can compromise to move forward, and we suggest to update the suggested tentative agreements, considering that there could be mobility carriers not configured for EMR.
Tentative agreements:
Moderator proposal for Issue 1: Number of non-overlapping NR inter-frequency carriers = 7 NR – number of overlapping NR EMR mobility carriers
Moderator proposal for Issue 2: Number of non-overlapping LTE inter-RAT carriers = [1, 2] carrier(s).

	MTK
	Issue 1-3-5: Is there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
O.K. with Huawei’s proposal.
Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE):
O.K. with Huawei’s proposal.
Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE):
We prefer Huawei’s solution.
· 3/1 NR carriers when serving cell is above/below the search threshold
· 3/1 LTE carriers when serving cell is above/below the search threshold
· 3/1 NR+LTE carriers when serving cell is above/below the search threshold
We might be able to compromise to move forward, depending on the conclusions of 1-1.

	Nokia
	Issue 1-3-5: Is there a need to distinguish EMR carriers between overlapping and non-overlapping carriers when considering the total number of EMR carriers the UE can be configured with?
Option 1: We can agree to the tentative agreement. 
Issue 1-3-1: Total number of overlapping EMR carriers (NR and LTE):
Option 1
We are also fine defining a maximum number of total number of EMR carriers the UE at least shall be able to measure. We can agree to option 1:
The total number of EMR carriers the UE at least shall be able to measure ≤13 carriers
Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE)
We can accept having a limit on the total number of non-overlapping EMR carrier – option 1.
We can agree to baseline proposal in the tentative agreement.
Question to Huawei: you changed the overlapping carriers to mobility carriers – can you elaborate why? 
Our understanding is that we have non-overlapping and overlapping EMR carriers. Overlapping carriers include carriers configured for EMR and mobility. Hence, we understand the current proposal as #of non-overlapping carriers≤7 NR carriers - # of overlapping carriers. The number 7 would be the total number of inter-frequency carrier the UE at least shall be able to support – in this case carriers not configured for EMR.


	Qualcomm
	Issue 1-3-2: Total number of non-overlapping EMR carriers (NR and LTE):
Shouldn’t the following update from Huawei be “NR mobility”?
· Moderator proposal for Issue 1: Number of non-overlapping NR inter-frequency carriers = 7 NR – number of overlapping NR EMR mobility carriers
· Moderator proposal for Issue 2: Number of non-overlapping LTE inter-RAT carriers = [1, 2] carrier(s).


	Moderator
	1-3-5: Agreement among companies on the proposed tentative agreement which is then agreement:
There is no need to distinguish overlapping and non-overlapping when considering the total number of EMR carriers.
RAN4 will discuss and define a number of non-overlapping NR inter-frequency and/or LTE inter-RAT EMR carriers the UE at least need to be able to measure

1-3-1: Agreement among companies on option 1 and additionally define the total number of EMR carriers the UE at least shall be able to measure
Considering the total number of overlapping EMR carriers the UE at least shall be able to measure:
The UE shall at least be able to measure:
· Overlapping LTE inter-RAT EMR carriers ≤7 LTE carriers
· Overlapping NR inter-frequency EMR carriers ≤7 NR carriers
The total number of EMR carriers the UE at least shall be able to measure ≤13 carriers
1-3-2: Companies are all agreeing that a fixed limit on the number of non-overlapping carriers
How to capture this requirement and capture ‘NR mobility carrier’ in the statement is under discussion. 



	Sub-topic#1-4
	UE requirements related to EMR and beam-level measurement capability
Tentative agreements:
Define UE measurement capability to support beam-level measurements for EMR on inter-frequency NR carriers.
Moderator: Based on feedback from MTK moderator has changed this to tentative agreement.
Candidate options:
Moderator would like first like to address following open aspects in 2nd round:
1) Is UE allowed additional measurement time for Index reading in Idle and Inactive mode if the UE has been requested to report EMR with beam Index?
2) Issue 1-4-1: Shall RAN4 define UE measurement capability to support inter-frequency beam-level measurements for EMR?
3) Issue 1-4-2: UE requirements related to inter-frequency beam level EMR reporting (pending Issue 1-4-1)

Recommendations for 2nd round:
Moderator would like first like to address if it agreeable to all companies that additional measurement time is allowed for Index reading in Idle and Inactive mode if the UE has been requested to report EMR with beam Index?
Option 1: Yes
Option 2: No

Issue 1-4-1: Shall RAN4 define UE measurement capability to support inter-frequency beam-level measurements for EMR?
1) Assuming UE is allowed additional measurement time for index reading in idle and inactive modes, shall RAN4 define UE measurement capability to support inter-frequency beam-level measurements for EMR?
a. Option 1: yes
b. Option 1: no 
2) Assuming UE is not allowed additional measurement time for index reading in idle and inactive modes, shall RAN4 define UE measurement capability to support inter-frequency beam-level measurements for EMR?
a. Option 1: yes
b. Option 1: no 

Issue 1-4-2: UE requirements related to inter-frequency beam level EMR reporting (pending Issue 1-4-1)
New candidate options after 1st round:
c. Option 1: 
i. 7 SSBs with different SSB index and/or PCI per inter-frequency layer in FR1,
ii. 10 SSBs with different SSB index and/or PCI per inter-frequency layer in FR2.
d. Option 2: 
i. 1 SSB for each cell, 1 cell for each CC.

Companies views on Issue 1-4-2:
Option 1: Yes
Option 2: No


	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	As beam level measurement is not required for mobility measurement and is a new measurement behaviour for idle mode, we suggest define UE capability to differentiate UE supporting beam level measurement for EMR or not. 
If UE supports the capability, UE shall be able to perform beam level measurement with additional time for SSB index reading, and UE shall meet the capability requirements in number of beams as in option 1 of 1-4-2.
If UE does not support the capability, UE shall be able to perform cell level measurement with existing requirements, and the capability requirements in number of beams do not apply.

	MTK
	Issue 1-4-1: Shall RAN4 define UE measurement capability to support inter-frequency beam-level measurements for EMR?
UE should be allowed measure EMR with extended time for index reading, and a UE capability should be introduce so that UE can report whether it can support inter-frequency beam-level measurements for EMR

Issue 1-4-2: UE requirements related to inter-frequency beam level EMR reporting (pending Issue 1-4-1)
It is IDLE mode measurement and the power consumption is very important, UE should not waste so many power to measure all the time. So we prefer 
i. 1 SSB for each cell, 1 cell for each CC.



	Nokia
	It seems clear that RAN2 has defined EMR such that UE can also be requested to report beam level measurements in EMR. Hence, we think RAN4 will need to define such requirements.
Option 1
If beam level measurement and reporting is then a new UE capability can be discussed separately.
Issue 1-4-1: Shall RAN4 define UE measurement capability to support inter-frequency beam-level measurements for EMR?
1a) option 1: yes
1b) we can aree to define such requirements based on that UE is allowed additional measurements time. option 1: no
Issue 1-4-2: UE requirements related to inter-frequency beam level EMR reporting (pending Issue 1-4-1)
Option 1:
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

	Moderator
	Concerning: additional measurement time is allowed for Index reading in Idle and Inactive mode if the UE has been requested to report EMR with beam Index?
Companies propose to introduce this as a UE capability. Hence, assuming capability is introduced moderator suggest that RAN4 will define beam level measurements for EMR requirements for UE supporting such capability.
Issue 1-4-1:
RAN4 will introduce beam level measurement requirements for EMR under the assumption that UE will be allowed additional time for such measurement. Numbers are FFS.
For a UE not supporting beam level measurement for EMR capability shall support cell level measurement for EMR.
Issue 1-4-2:
RAN4 continues to discuss the actual requirements for beam level measurements for EMR



	
	Status summary 

	Sub-topic#1-6
	Detected cell conditions details
Tentative agreements: 
Moderator would like to ask companies if they can agree to following tentative agreement:
RAN4 include into the cell detected state condition upon transition to idle/inactive mode that the detected cell status is only applicable on SSB level, i.e. for one cell, UE can consider the SSBs detected in connected mode as also detected when entering into idle mode.
tentative agreement:
Adopt option 1 and add a condition similar to the condition used in LTE: ‘In the absence or expiration of T331, it is up to UE implementation to apply the requirements on the detected cell status in this subclause’
Candidate options:
Moderator propose to handle following two Issues as one:
Issue 1-6-1: Use detected cell and cell signal quality?
Issue 1-6-2: Use detected SSBs in terms of signal quality?
3 companies agree to include such conditions in detected cell conditions.
1 company thinks it is not necessary to have separate conditions.
Two companies propose: detected cell status is only applicable on SSB level, i.e. for one cell, UE can consider the SSBs detected in connected mode as also detected when entering into idle mode.

Open issues for discussion:
Issue 1-6-3: Use T331 status captured in ‘detected cell conditions’?
· Option 1: Yes
· Option 2: No
Based on the discussion companies have following views:
option 1: Huawei, ZTE, Nokia, Qualcomm, OPPO
option 2: Ericsson
Moderator would like to ask Ericsson if they can compromise?

Recommendations for 2nd round:
Issue 1-6-1: Use detected cell and cell signal quality?
Moderator would like to propose following wording:
· The detected SSBs of the detected cells connected mode, remain detectable when entering into idle or inactive mode
Additionally, the conditions for detected cell and SSB will be listed (as in Rel-15: ‘An inter-frequency cell is considered detectable according…..’). Is this agreeable to companies?
· Option 1: Yes
· Option 2: No

Issue 1-6-3: Use T331 status captured in ‘detected cell conditions’?
Following text is used in Rel-15 for the conditions for detected cell status and moderator asks if similar conditions can be used also in Rel16:
· ‘The UE is provided with a valid timer T331 by dedicated RRC signalling’?
· Option 1: Yes
· Option 2: No


	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	1-6-1: We are fine with the wording below suggested by the moderator.
· The detected SSBs of the detected cells connected mode, remain detectable when entering into idle or inactive mode
However, we understand we only need to define conditions for detected SSBs but not detected cells. Actually in current 38.133, the detected cell is defined based on SSB, e.g. in 9.2.2 we have
An intra-frequency cell shall be considered detectable when for each relevant SSB

	MTK
	Agree with Huawei.

	Nokia
	We can agree to proposed tentative agreement. The detailed wording is to be discussed.

	Moderator
	Companies can agree to the tentative agreement. Hence agreed:
RAN4 include into the cell detected state condition upon transition to idle/inactive mode that the detected cell status is only applicable on SSB level, i.e. for one cell, UE can consider the SSBs detected in connected mode as also detected when entering into idle mode.
Adopt option 1 (1-6-1) and add a condition similar to the condition used in LTE: ‘In the absence or expiration of T331, it is up to UE implementation to apply the requirements on the detected cell status in this subclause’



	
	Status summary 

	Sub-topic#1-7
	UE measurement requirements for EMR when T331 has expired
Tentative agreements:
RAN4 will not define UE measurement requirements for EMR when T331 has expired
Candidate options:
Moderator appreciates MediaTek’s compromise and would like to ask Ericsson if they can compromise not to define UE measurement requirements for EMR when T331 has expired (which would be aligned with the RAN2 agreements)?
· Option 1: Yes (Ericsson)
· Option 2: No (Nokia, Huawei, ZTE, OPPO, MediaTek)

Recommendations for 2nd round:
Open question:
RAN4 will not to define UE measurement requirements for EMR when T331 has expired (which would be aligned with the RAN2 agreements)?
· Option 1: Yes
· Option 2: No 

Note: RAN2 has following in their draft running CR:
5.7.8.32	Performing measurementsInitiation
When performing measurements on NR carriers according to this clause, the UE shall derive the cell quality as specified in 5.5.3.3 and consider the beam quality to be the value of the measurement results of the concerned beam, where each result is averaged as described in TS 38.215 [9].
While in RRC_IDLE or RRC_INACTIVE and, T331 is running and the SIB1 contains idleModeMeasurements, the UE shall:


	Company
	Comments

	Company
XXX
	

	Company
YYYNokia
	Option 2. 

	Qualcomm
	Option 2.

	Moderator
	Companies agreed that RAN4 will not to define UE measurement requirements for EMR when T331 has expired



	
	Status summary 

	Sub-topic#1-8
	UE requirements related to EMR measurements at cell change
Tentative agreements:
RAN4 will not define requirements at cell change.
Candidate options:
During the meeting it was discussed whether RAN4 should define UE requirements related to EMR measurements at cell change. After an appreciated Huawei comprise the outcome of the discussion is that most companies support not defining special requirements at cell change. Moderator would like to ask Ericsson if they can compromise to option 2 as well?
Define UE requirements related to EMR measurements at cell change?
· Option 1: Yes (Ericsson)
· Option 2: No (Nokia, MediaTek, Huawei)

Recommendations for 2nd round:
Most companies support not defining special requirements at cell change. Moderator would like to ask Ericsson if they can compromise to option 2 as well?
Define UE requirements related to EMR measurements at cell change?
· Option 1: Yes 
· Option 2: No 

	Company
	Comments

	Company
XXX
	

	Company
YYYNokia
	Option 2

	Qualcomm
	Option 2

	Moderator
	Companies agreed that RAN4 will not define requirements at cell change



	
	Status summary 

	Sub-topic#1-9
	Other open issues
Tentative agreements: 
RAN4 to specify a total number of EMR carriers the UE shall be able to measure.

Candidate options:
Moderator discussion:
As background explanation, when a UE is configured to perform measurements for EMR we have following options:
4) carrier is configured only for reselection (XR)
5) carrier is configured for both reselection (XR) and EMR (XO)
6) carrier is configured only for EMR (XN)
2) 2) is defined as an overlapping EMR carrier and 3) is defined as a non-overlapping carrier. 
Understanding is that the UE measurement capability of the UE does not change due to EMR being configured. Hence,
For idle mode cell re-selection purposes, the UE shall be capable of monitoring at least: 
- Intra-frequency carrier, and 
- Depending on UE capability, 7 NR inter-frequency carriers, and 
- Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and 
- Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers. 
In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least 14 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
This would mean that if we use NR inter-frequency carrier measurement capability as an example: XR ≤ 7. XO is ‘included’ in XR in the sense XO + XR ≤ 7. The same applies for XN and hence XN + XR ≤ 7. And in all XN + XO + XR ≤ 7. No UE requirements apply if configuration XN + XO + XR > 7.
Similar principle applies to E-UTRAN FDD/TDD inter-RAT carriers.
Proposal is then that RAN4 also need to specify a total number of EMR carriers the UE shall be able to measure. It was agreed that the total number of carriers the UE at least shall be able to measure is not increased. Assuming XR (only reselection) as above and XO and XN as above (EMR carriers), then:
XR + XO + XN ≤ 14 (including serving layer)
Based on this:
5. NR inter-frequency carriers X, (xR + xO + xN  = X  ≤7)
6. NR inter-frequency carriers only for EMR C, (xO + xN ≤ C (7))
7. Total number of overlapping EMR carriers A, (xO + yO + zO  = kO ≤ A (13)
8. Total carriers N, (xR + yR + zR  + xO + yO + zO  + xN + yN + zN  ≤ N (14))
where 14 includes serving layer.

Recommendations for 2nd round:
The topics discussed, have some overlap with those discussed under Issue 1-3-1:
RAN4 will additionally define a maximum number of total number of EMR carriers the UE at least shall be able to measure.
It is proposed that open issues from Issue 1-9 is discussed together with Issues in sub topic 1-3.
Moderator would like companies to confirm, that the current common understanding in RAN4 which applies to existing UE measurement capability requirements in 4.2.2.4 can be applied to EMR measurement capabilities? 
Hence, if the UE is configured with more EMR carriers to measure than the UE at least shall be able to measure for EMR according to the UE EMR measurement capability, no UE requirements apply. 
Option 1: Yes
Option 2: No

It is proposed to apply following assumption for EMR carrier measurement capability:
If the UE is configured with more EMR carriers than the UE at least need to be able to measure for EMR, no UE EMR measurement requirements are defined.

	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	Our view is yes.

	MTK
	Our view is yes, and we think it is necessary to mark our proposal as agreement below the CR. In the 1st round discussion, there still exist company has different understanding. Considering that the measurement capabilities are captured in different sections and in a way that causes mis-understanding easily,
We strongly hope that following descriptions can be marked as an agreement in Chairmannote. Otherwise, delegates will repeat the same argument again and again.
It is also very important to clarify the rules such that those engineers who do not attend this meeting can also understanding.
· no RAN4 requirement is defined (up to UE implementation) when any of limitations shown in following table, measurement capability for re-selection purpose and EMR purpose, is exceeded 
                  Table: Measurement capability for UE in IDLE/INACTIVE mode 
	
	Intra-frequency carriers
1
	NR inter-frequency carriers X≤7,
(X= xR + xO + xN)
	FDD E-UTRA inter-RAT carriers Y≤7,
(Y= yR + yO + yN)

	TDD E-UTRA inter-RAT carriers Z≤7, (Z= zR + zO + zN)
	Total carriers
N≤14, 
(K= kO+ kN)

	Only for Re-selection
	
	xR
	yR
	zR
	

	Overlapping EMR
	
	xO
	yO
	zO
	xO≤7
kO≤7
(kO= yO+ zO)

	Non-overlapping EMR
	
	xN
	yN
	zN
	xN≤[TBD]
kN≤[TBD]
(kN= yN+ zN)





	Nokia
	Option 1.

	Qualcomm
	Option 1

	Moderator
	Companies agreed that if the UE is configured with more EMR carriers to measure than the UE at least shall be able to measure for EMR according to the UE EMR measurement capability, no UE requirements apply




	
	Status summary 

	Sub-topic#10
	Tentative agreements: no agreements
Candidate options:
Recommendations for 2nd round:
All companies agree to return to the LS in round 1 once the numbers have been agreed

	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	It depends on outcome of issue 1-4.

	MTK
	The capability for beam level reporting is needed.




	
	Status summary 

	Sub-topic#1-5
	UE measurement requirements for carriers configured for EMR
Tentative agreements: no agreements
Candidate options:
No agreements were reached during 1st round of discussions due to pending agreement related to sub topic 1-1 and Issue 1-1. Hence, the Issues from round 1 are still open. It is proposed to postpone discussion until Issue 1-1 is resolved.

Issue 1-5-1: Overlapping NR carriers
Based on the discussion from companies following questions was asked from moderator:
· Are the existing NR inter-frequency measurement requirements in section 4.2.2.4 agreeable as NR inter-frequency EMR measurement requirements on an overlapping NR EMR carrier:
· Option 1: yes
· Option 1: no 
Option 1: (MTK), (HW), ZTE, Nokia, (Qualcomm), OPPO, Ericsson. 
Issue 1-5-2: Overlapping LTE inter-RAT carriers
· Are the existing LTE inter-RAT measurement requirements in section 4.2.2.5 agreeable as LTE inter-RAT EMR measurement requirements on an overlapping LTE EMR carrier:
· Option 1: yes
· Option 1: no 
Option 1: (MTK), (HW), ZTE, Nokia, (Qualcomm), OPPO, Ericsson. 
Issue 1-5-3: Non-overlapping NR carriers
Very diverse view and more discussion is needed. Based on the proposals Moderator would like to suggest companies to whether measurement requirements for non-overlapping carriers could be more relaxed than those defined for overlapping carriers.

Issue 1-5-4: Non-overlapping LTE inter-RAT carriers
Very diverse view and more discussion is needed. Based on the proposals Moderator would like to suggest companies to whether measurement requirements for non-overlapping carriers could be more relaxed than those defined for overlapping carriers.

Recommendations for 2nd round:
More discussion is needed, and agreement is pending Issue 1-1 and Issue 1-2.




	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	1-5-1 and 1-5-2: agree with moderator that they depend on 1-1 and 1-2.
1-5-3 and 1-5-4: we think at least measurement period requirements should be defined for non-overlapping carriers, i.e. UE also performs periodic measurement for non-overlapping carriers. Without periodic measurement, EMR for non-overlapping carrier is very risky for both UE and network, as network is likely to make wrong CA/DC setup based on the inaccurate and outdated information. This will cause waste of signalling resources for UE and network and the CA/DC setup would be even slower compared to the case without EMR.

	Nokia
	we can return to this discussion once Issue 1-1 and Issue 1-2 are 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  

	R4-2008602XXX
	WF on MR-DC EMR RRM requirements to be revised to be updated with 2nd round agreements.  Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2008603
	Big CR Introduction of UE requirement for MR-DC early measurement reporting in 38.133 to be revised to formal CR accounting agreements from 2nd round discussion.

	R4-2008604
	Big CR Introduction of UE requirement for MR-DC early measurement reporting in 36.133 to be revised to formal CR accounting agreements from 2nd round discussion

	R4-2009116
	[bookmark: _GoBack]Response LS on clarification of UE requirements for early measurement performance and reporting agreeable based on no comments



Topic #2: RRM core requirements for NR Inter-RAT EMR in E-UTRAN (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

	R4-2007154
	Nokia, Nokia Shanghai Bell
	1. Only discuss requirements for adding NR inter-RAT EMR using existing LTE EMR requirements framework.
Only discuss how many NR inter-RAT EMR carriers the UE at least shall be able to measure.
Adopt the proposed applicability text in 36.133.
The UE shall be able to measure at least 2 NR inter-RAT carrier for EMR.
No need to capture T331 not expired in the cell detected status.
Agree on the proposed text for detected cell condition on state transition to idle/inactive mode.
Adopt the text proposal for measurements of inter-RAT DC candidate cells in 36.133
UE should be able to measure and report at least 2 cells per NR inter-RAT EMR carrier.
UE should be able to measure and report and up to 4 SSB indexes per reported cell.
Use existing LTE EMR measurement requirements for non-overlapping FR1 carriers as minimum baseline for NR EMR measurement requirement for non-overlapping FR1 NR inter-RAT carriers.
Measurement requirements for an FR2 non-overlapping EMR NR inter-RAT carrier are the as for an overlapping EMR FR1 NR inter-RAT carrier.


	R4-2007834
	Huawei, HiSilicon
	Proposal 1: RAN4 to follow the NR EMR framework for defining the LTE – NR inter-RAT EMR requirements.
Proposal 2: UE performs periodic cell detection and measurement for NR non-overlapping carriers.
Proposal 3: For both overlapping and non-overlapping NR carriers, the measurement requirements 
· Follow existing requirements for higher priority mobility carriers, if serving cell condition is above the search threshold, and 
· Follow existing requirements equal/lower priority mobility carriers, if serving cell condition is below the search threshold
Proposal 4: The number of beams for NR inter-frequency measurement in Connected state can be re-used for LTE – NR inter-RAT EMR.
Proposal 5: The measurement capability for overlapping carriers is 
· LTE inter-frequency EMR carriers: x=1, 2 or 3 (pending on Rel-15 euCA requirements)
· NR inter-RAT EMR carriers: 8
· Total number of LTE inter-frequency EMR and NR inter-RAT EMR carriers: 8
Proposal 6: The measurement capability for non-overlapping carriers is 
· LTE inter-frequency EMR carriers: 1 (Rel-15 euCA requirements)
· LTE inter-RAT EMR carriers: 3/1 when serving cell is above/below the search threshold
· Total number of LTE inter-frequency EMR and NR inter-RAT EMR carriers: 3/1 when serving cell is above/below the search threshold
Proposal 7: The total number of LTE inter-frequency carriers, for mobility and EMR (overlapping and non-overlapping), does not exceed 3 as in Rel-15 (Rel-15 euCA requirements).
Proposal 8: The total number of NR inter-RAT carriers, for mobility and EMR (overlapping and non-overlapping), does not exceed 8 as in Rel-15.
Proposal 9: Requirements for detected cell status apply only for the SSBs UE detected when in Connected. The requirements apply without restriction on same Rx beam.


	R4-2006886
	MediaTek
	Proposal 1: RAN4 not to specify the measurement period of non-overlapping EMR carriers
Proposal 2: RAN4 to confirm there is no beam-level UE measurement capability specified for EMR purpose
Proposal 3: RAN4 to clarify no RAN4 requirement is defined (up to UE implementation) when any of following limitations, measurement capability for re-selection purpose, is exceeded: 
    • 3 FDD E-UTRA inter-frequency carriers
    • 3 TDD E-UTRA inter-frequency carriers
    • 3 FDD UTRA carriers
    • 3 TDD UTRA carriers    
    • 32 GSM carriers
    • 3 cdma2000 1x carriers
    • 3 HRPD carriers
    • 8 NR inter-RAT carriers
Proposal 4: RAN4 to clarify no RAN4 requirement is defined (up to UE implementation) when any of limitations shown in following table, measurement capability for re-selection purpose and EMR purpose, is exceeded 
                  Table 3: Measurement capability for UE in IDLE/INACTIVE mode
	Case 2
	FDD E-UTRA 
A≤3, (A=aR +aO+aN)
	TDD E-UTRA 
B≤3, (B=bR +bO+bN)
	FDD UTRA 
C≤3, (C=cR)
	TDD UTRA
D≤3, (D=dR)
	GSM
E≤32, (E=eR)
	cdma2000 1x
F≤3, (F=fR)
	HRPD
G≤3, (G=gR)
	NR
H≤8, (H=hR +hO+hN)
	Total carriers
N≤10, 
(K= kO+ kN)
K≤[1, 2, or 3],

	Re-selection
	aR
	bR
	cR
	dR
	eR
	fR
	gR
	hR
	

	Overlapping EMR
	aO
	bO
	N.A
	N.A
	N.A
	N.A
	N.A
	hO
	kO
(kO=aO+bO +hO)

	Non-overlapping EMR
	aN
	bN
	N.A
	N.A
	N.A
	N.A
	N.A
	hN
	kN
(kN=aN+bN +hN)



Proposal 5: RAN4 to reuse the “s-NonIntraSearchP and s-NonIntraSearchQ” to define the not in cell center condition in EMR


	R4-2007344
	OPPO
	Proposal 1: Consider relaxed measurement requirement for non-overlapping EMR carriers based on those for overlapping EMR carriers.
Proposal 2: No additional capability requirements is defined for UE beam-level measurement for EMR, based on existing inter-frequency requirements for RRC_CONNECTED state.
Proposal 3: Support option 1 to define number of NR inter-RAT EMR carriers to measure as 1.
Observation 1: A cell remains detectable when the SSBs UE detected when in connected mode is detectable.
Proposal 4: Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier
· 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


	R4-2007965
	Ericsson
	· Proposal 2: Inform RAN2 that for LTE UE, 
· the total number of inter-RAT NR carriers for NR EMR and mobility measurements can be up to 8 NR inter-RAT carriers,
· the number of inter-frequency LTE carriers for EMR is the same as in Rel-15,
· within the above capability, the UE shall be able to report EMR measurements on all carriers configured for EMR.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Based on the contributions from the companies following open items have been identified:
1) Scope of Requirements Discussion
2) Capturing the UE capability
3) Number of NR Inter-RAT EMR carriers to measure
4) Cell detected status when entering idle mode
5) Measurement requirements for overlapping NR inter-RAT EMR carrier
6) Beam level measurements for NR Inter-RAT EMR
7) Measurement requirements for non-overlapping NR Inter-RAT EMR carrier
8) Other open issues
Each topic will be discussed in the following sub-topics.

Sub-topic 2-1
Sub-topic description:
Scope of Requirements Discussion
Open issues and candidate options before e-meeting:
The scope of the work in the WI is to add the additional option of configuring a supporting UE with one or more NR inter-RAT carriers for EMR measurements:
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
The basic EMR functionality as defined in Rel-15 is not under the scope.
Issue 2-1: Scope of Requirements Discussion
· Proposals
Nokia:
· Change of the baseline LTE EMR requirements is not within the scope of the WI
· Only discuss requirements for adding NR inter-RAT EMR using existing LTE EMR requirements framework
· Only discuss how many NR inter-RAT EMR carriers the UE at least shall be able to measure
Huawei:
· RAN4 to follow the NR EMR framework for defining the LTE – NR inter-RAT EMR requirements
MediaTek:
· RAN4 to reuse the “s-NonIntraSearchP and s-NonIntraSearchQ” to define the not in cell center condition in EMR

· Recommended WF
· More discussion is needed

Sub-topic 2-2
Sub-topic description
Capturing the UE capability 
Open issues and candidate options before e-meeting:
How to handle the UE capability was left undecided in last RAN4 meetings. Although UE capability discussion is not directly RAN4 discussion it could impact the UE requirements. Following different UE types have been discussed:
· UE capable of Rel-15 EMR only (existing capability)
· UE capable of Rel-15 EMR and Rel-16 EMR
· UE capable of Rel-16 EMR only
It has been proposed to define RAN4 requirement agnostic to the capabilities.
Issue 2-2: Capturing the UE capability
· Proposals
Nokia:
· Adopt the proposed applicability text in 36.133

· Recommended WF

· Agree on the proposed TP.

Sub-topic 2-3
Sub-topic description 
Number of NR Inter-RAT EMR carriers to measure
Open issues and candidate options before e-meeting:
In RAN4#94e (R4-2002235, page 4) the principle agreement is that the total number of carriers as defined in section 4.2.2.9 in 36.133 remain unchanged when UE is configured with EMR measurements (similar principle as agreed for NR EMR measurements). This includes the number of NR inter-RAT carriers which is up to 8 carriers. The number of NR Inter-RAT carriers which can be configured for EMR is still open and needs to be decided.

Issue 2-3: Number of NR Inter-RAT EMR carriers to measure
· Proposals
· Nokia:
· The UE shall be able to measure at least 2 NR inter-RAT carrier for EMR
· Huawei:
· Overlapping NR inter-RAT EMR carriers:
· LTE inter-frequency EMR carriers: x=1, 2 or 3 (pending on Rel-15 euCA requirements)
· NR inter-RAT EMR carriers: 8
· Total number of LTE inter-frequency EMR and NR inter-RAT EMR carriers: 8
· Non-overlapping NR inter-RAT EMR carriers:
· LTE inter-frequency EMR carriers: 1 (Rel-15 euCA requirements)
· LTE inter-RAT EMR carriers: 3/1 when serving cell is above/below the search threshold
· Total number of LTE inter-frequency EMR and NR inter-RAT EMR carriers: 3/1 when serving cell is above/below the search threshold
· The total number of LTE inter-frequency carriers, for mobility and EMR (overlapping and non-overlapping), does not exceed 3 as in Rel-15 (Rel-15 euCA requirements).
· The total number of NR inter-RAT carriers, for mobility and EMR (overlapping and non-overlapping), does not exceed 8 as in Rel-15.
· OPPO
· Support option 1 to define number of NR inter-RAT EMR carriers to measure as 1
· Ericsson, Qualcomm:
· total number of inter-RAT NR carriers for NR EMR and mobility measurements can be up to 8 NR inter-RAT carriers

· [bookmark: _Hlk41581874]Option 1: 2 NR inter-RAT carrier for EMR
· Option 2: 8 NR inter-RAT carrier for EMR and mobility
· Option 3: 1 NR inter-RAT carrier for EMR

· Recommended WF
· More discussion is needed. RAN4 should discuss the number of NR Inter-RAT carriers. This can then be split into overlapping and non-overlapping NR inter-RAT carriers. Initially, RAN4 could discuss whether there need to be a differentiation between overlapping and non-overlapping NR inter-RAT carriers when discussing the total number of NR Inter-RAT carriers?
· option 1: Yes
· option 2: No

Sub-topic 2-4
Sub-topic description 
Cell detected status when entering idle mode
Open issues and candidate options before e-meeting:
In RAN4#94e-bis RAN4 agreed to use the LTE detected cell conditions as baseline for NR detected cell conditions. Besides already agreed conditions:
· 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
Following aspects are for further discussion:
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”

Issue 2-4: Cell detected status when entering idle mode
· Proposals
· Nokia:
· Re-using the existing idle mode conditions regarding when a cell is considered detectable would be one option.
· No need to capture T331 not expired in the cell detected status
· Huawei:
· Requirements for detected cell status apply only for the SSBs UE detected when in Connected. The requirements apply without restriction on same Rx beam
· OPPO:
· A cell remains detectable when the SSBs UE detected when in connected mode is detectable
· Define cell detected status based on LTE baseline and on:
· The detected cell is on the overlapping or non-overlapping carrier
· 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

· Recommended WF
· [bookmark: _Hlk41582514]Continue discussion and see if definition related to NR inter-frequency as discussed in Sub-topic 1-6 can be used directly.

[bookmark: _Hlk41582584]Sub-topic 2-5
Sub-topic description 
Measurement requirements for overlapping NR inter-RAT EMR carrier
Open issues and candidate options before e-meeting:
In RAN4#94, it was agreed use existing cell detection, measurement period and accuracy of cell re-selection for NR inter-RAT measurements for NR inter-RAT EMR measurement requirements for overlapping carriers.
Issue 2-5: Measurement requirements for overlapping NR inter-RAT EMR carrier
· Proposals
· Nokia
· Adopt the text proposal for measurements of inter-RAT DC candidate cells in 36.133
· Huawei
· Follow existing requirements for higher priority mobility carriers, if serving cell condition is above the search threshold, and 
· Follow existing requirements equal/lower priority mobility carriers, if serving cell condition is below the search threshold

· Recommended WF
· More discussion is needed.

Sub-topic 2-6
Sub-topic description 
Beam level measurements for NR Inter-RAT EMR
Open issues and candidate options before e-meeting:
Left open for discussion is how to address beam level measurements for overlapping and non-overlapping NR inter-RAT EMR carrier
Issue 2-6-1: Shall RAN4 define UE measurement capability to support NR inter-RAT beam-level measurements for EMR?
· Proposals
· Define UE measurement capability to support beam-level measurements for EMR on:
· inter-RAT NR carriers
· Yes: Ericsson, Nokia, Huawei, ZTE
· No: MediaTek
· Recommended WF
· More discussion is needed. This is related to sub-topic 1-4 Issue 1-4-1.

Issue 2-6-2: Beam level measurements for NR Inter-RAT EMR (pending Issue 2-6-1)
· Proposals
· Nokia:
· UE should be able to measure and report at least 2 cells per NR inter-RAT EMR carrier
· UE should be able to measure and report and up to 4 SSB indexes per reported cell
· Huawei:
· The number of beams for NR inter-frequency measurement in Connected state can be re-used for LTE – NR inter-RAT EMR:
· FR1: 7 SSBs with different SSB index and/or PCI on the inter-frequency layer
· FR2: 10 SSBs with different SSB index and/or PCI on the inter-frequency layer
· MediaTek:
· RAN4 to confirm there is no beam-level UE measurement capability specified for EMR purpose
· OPPO:
· No additional capability requirements is defined for UE beam-level measurement for EMR, based on existing inter-frequency requirements for RRC_CONNECTED state

· Option 1: UE should be able to measure and report at least 2 cells per NR inter-RAT EMR carrier and up to 4 SSB indexes per reported cell

· Option 2: FR1: 7 SSBs with different SSB index and/or PCI on the inter-frequency layer and FR2: 10 SSBs with different SSB index and/or PCI on the inter-frequency layer
· Option 3: No requirements


· Recommended WF
· More discussion is needed. The outcome depends on the agreement for Issue 2-6-1. This discussion is related to sub-topic 1-4 Issue 1-4-2.

Sub-topic 2-7
Sub-topic description 
Measurement requirements for non-overlapping NR Inter-RAT EMR carrier
Open issues and candidate options before e-meeting:
Left open for discussion was measurement requirements for non-overlapping carriers. The Rel-15 LTE EMR has defined that for non-overlapping carriers the UE measurement requirements are:
For non-overlapping carriers, at least prior to transmission of the idle mode measurement report, the UE shall perform at least a single measurement on detected cells on the non-overlapping inter-frequency carrier(s) configured to be measured for early measurement reporting.
Issue 2-7: Measurement requirements for non-overlapping NR Inter-RAT EMR carrier
· Proposals
· Nokia:
· Use existing LTE EMR measurement requirements for non-overlapping FR1 carriers as minimum baseline for NR EMR measurement requirement for non-overlapping FR1 NR inter-RAT carriers
· Measurement requirements for an FR2 non-overlapping EMR NR inter-RAT carrier are the as for an overlapping EMR FR1 NR inter-RAT carrier
· Huawei:
· UE performs periodic cell detection and measurement for NR non-overlapping carriers
· For both overlapping and non-overlapping NR carriers, the measurement requirements 
· Follow existing requirements for higher priority mobility carriers, if serving cell condition is above the search threshold, and 
· Follow existing requirements equal/lower priority mobility carriers, if serving cell condition is below the search threshold
· MediaTek:
· RAN4 not to specify the measurement period of non-overlapping EMR carriers
· OPPO:
· Consider relaxed measurement requirement for non-overlapping EMR carriers based on those for overlapping EMR carriers

· Recommended WF
· More discussion is needed

Sub-topic 2-8
Sub-topic description 
Other open issues
Open issues and candidate options before e-meeting:
In RAN4#94e following was agreed:
2. number of LTE EMR carriers to support:
· At least agree that the total number of carriers for EMR and mobility should not exceed the corresponding Rel-15 capability
· RAN4 discussion to continue to decide the actual number.
3. Number of NR inter-RAT carriers:
· At least agree that the total number of carriers for EMR and mobility should not exceed the corresponding Rel-15 capability.
· RAN4 discussion to continue to decide the actual number.
However, question has been raised whether this need more clarification.

Issue 2-8: Other open issues
· Proposals
· MediaTek:
· [bookmark: _Hlk40971441]RAN4 to clarify no RAN4 requirement is defined (up to UE implementation) when any of following limitations, measurement capability for re-selection purpose, is exceeded: 
·     • 3 FDD E-UTRA inter-frequency carriers
·     • 3 TDD E-UTRA inter-frequency carriers
·     • 3 FDD UTRA carriers
·     • 3 TDD UTRA carriers    
·     • 32 GSM carriers
·     • 3 cdma2000 1x carriers
·     • 3 HRPD carriers
·     • 8 NR inter-RAT carriers
· RAN4 to clarify no RAN4 requirement is defined (up to UE implementation) when any of limitations shown in following table, measurement capability for re-selection purpose and EMR purpose, is exceeded
	Case 2
	FDD E-UTRA 
A≤3, (A=aR +aO+aN)
	TDD E-UTRA 
B≤3, (B=bR +bO+bN)
	FDD UTRA 
C≤3, (C=cR)
	TDD UTRA
D≤3, (D=dR)
	GSM
E≤32, (E=eR)
	cdma2000 1x
F≤3, (F=fR)
	HRPD
G≤3, (G=gR)
	NR
H≤8, (H=hR +hO+hN)
	Total carriers
N≤10, 
(K= kO+ kN)
K≤[1, 2, or 3],

	Re-selection
	aR
	bR
	cR
	dR
	eR
	fR
	gR
	hR
	

	Overlapping EMR
	aO
	bO
	N.A
	N.A
	N.A
	N.A
	N.A
	hO
	kO
(kO=aO+bO +hO)

	Non-overlapping EMR
	aN
	bN
	N.A
	N.A
	N.A
	N.A
	N.A
	hN
	kN
(kN=aN+bN +hN)



· Recommended WF
· More discussion is needed.

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

	XXX
	Sub topic 2-1: 
Sub topic 2-2:
….
Others:

	Huawei
	2-1: We agree that change of the baseline LTE EMR requirements is not within the scope of the WI. For the other bullets, we suggest to discuss after we have the framework for EMR requirements when UE is in NR idle. We feel it is a bit hard to have this high level discussion now, and maybe there is not much technical difference between the options.
2-2: we agree to account and capture the UE capabilities, but the detailed wording needs to be further checked.
2-3: similar as for NR EMR, we think there is a need to differentiate overlapping and non-overlapping. For overlapping there may be no need to define a separate limit, so we think UE can support up to 8 inter-RAT NR carriers. For non-overlapping, to not impact the mobility measurement, we see a point to define a separate limit, and we are open to discuss the exact number and whether it should depend on serving condition.
2-4: we think the definition related to NR inter-frequency as discussed in Sub-topic 1-6 can be used directly.
2-5: similar as for NR EMR, our proposal is just an elaboration of the existing requirements, to make sure everyone has the same understanding.  
2-6-1: same comment as for 1-4-1.
2-6-2: same comment as for 1-4-2.
2-7: same comment as for 1-5-3. We think UE should also perform periodic measurement for non-overlapping carriers, and measurement period requirements should be defined, as otherwise the feature may have adverse impact on UE and network.
2-8: similar as NR EMR, we think the answer should be ‘yes’.

	Nokia
	Issue 2-1: Scope of Requirements Discussion
We can return to this scope once we have more visibility. But our view is clearly that it is not within the WI to change the Rel-15 EMR requirements. Additionally, our view is that for LTE the only open issue for discussion are requirements related to including NR inter-RAT carrier measurements for EMR.
Issue 2-2: Capturing the UE capability
It would be good to agree on some base text to progress the specification text. Wording can be discussed.
Issue 2-3: Number of NR Inter-RAT EMR carriers to measure
We can support the proposal by Ericsson and Qualcomm concerning total number of NR inter-RAT EMR carrier the UE can be configured with. Second is then to discuss any split between overlapping and non-overlapping carriers – if this is needed.
Issue 2-4: Cell detected status when entering idle mode
Agree with the recommended WF.
Issue 2-5: Measurement requirements for overlapping NR inter-RAT EMR carrier
In RAN4#94, it was agreed use existing cell detection, measurement period and accuracy of cell re-selection for NR inter-RAT measurements for NR inter-RAT EMR measurement requirements for overlapping carriers. Additionally, RAN4 need to take into account the RAN2 agreement concerning the fact the search thresholds do not apply.
Issue 2-6-1: Shall RAN4 define UE measurement capability to support NR inter-RAT beam-level measurements for EMR?
This Issue is related to sub-topic 1-4 Issue 1-4-1 and outcome from that discussion can likely be re-used
Issue 2-6-2: Beam level measurements for NR Inter-RAT EMR (pending Issue 2-6-1)
This Issue is related to sub-topic 1-4 Issue 1-4-2 and outcome from that discussion can likely be re-used
Issue 2-7: Measurement requirements for non-overlapping NR Inter-RAT EMR carrier
Similar discussion as for Issue 1-5-3 and same comments. Especially, FR2 measurements would need discussion.
Issue 2-8: Other open issues
RAN4 understanding is that no UE requirements apply if the UE is configured beyond its measurement capability. Our assumption is that this will also apply for EMR carriers and UE measurement capability for EMR carrier.

	Qualcomm
	Issue 2-3: Number of NR Inter-RAT EMR carriers to measure
Support Option 2
Issue 2-6-1: Shall RAN4 define UE measurement capability to support NR inter-RAT beam-level measurements for EMR?
Share Nokia’s view
Issue 2-6-2: Beam level measurements for NR Inter-RAT EMR (pending Issue 2-6-1)
Share Nokia’s view
Issue 2-7: Measurement requirements for non-overlapping NR Inter-RAT EMR carrier
Similar discussion as for Issue 1-5-3
Issue 2-8: Other open issues
Similar discussion as for Issue 1-9

	OPPO
	Issue 2-3: Support Option 3
Issue 2-6-1: Agree with the recommended WF
Issue 2-6-2: Option 2 is fine.
Issue 2-7: Suggest to consider relaxed measurement requirement for non-overlapping EMR carriers based on those for overlapping EMR carriers

	Ericsson
	Issue 2-1: the scope is determined by the WID.
Issue 2-2: applicability to Ues with different capabilities is good to clarify in the requirements.
Issue 2-3: 8 NR inter-RAT carriers for EMR and mobility together, without specifying separate numbers for EMR, so Option 2 is not accurately formulated
Issue 2-4: no T331 timer related condition is needed. Signal quality is Ok. Band combinations are not Ok (as commented in a few places above already)
Issue 2-5: we already agreed what the requirements are for the overlapping carriers.
Issue 2-6-1: yes, based on existing Rel-15 NR requirements for inter-frequency measurements in connected mode.
Issue 2-6-2: option 2, i.e., based on existing Rel-15 NR requirements for inter-frequency measurements in connected mode.
Issue 2-7: Do not relax accuracy requirements. Measurement requirements can be more relaxed for non-overlapping compared to overlapping carriers.
Issue 2-8: no need to define/clarify anything for the case when the capability is exceeded. Otherwise, we would have to do the same for all Rel-15 NR requirements, LTE requirements, etc.


 
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

	R4-2007155
	Company A Ericsson: “In the absence or expiration of T331, it is up to UE implementation to perform the idle mode CA measurement.” – the behavior is defined in RAN2, so it should not be in in RAN4 spec but in RAN4 spec we have to clarify the applicable requirements, e.g., at least the accuracy, otherwise the network cannot use these measurements.
Also, we do not think including band combinations is correct, as commented above already and for several meetings.
The CR has to also consider the agreements/discussion in this meeting.

	
	Company B

	
	

	R4-2007156
	Company A Huawei: this is the last meeting of the WI, and we need to have CRs to include the agreements into the specification. So we suggest to use formal CR instead of draftCR or TP in this meeting.

	
	Company Bnokia: This CR captures all the RAN4 agreements. It can be updated with agreements reached during this meeting.

	
	Ericsson: same comment on band combinations. The CR is to be revised to account agreements/discussion in this meeting.

	R4-2007835
	Company Anokia: This CR includes parts not agreed by RAN4.

	
	Company B Ericsson: The CR is to be revised to align with the agreements and discussion, including 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#2-1
	Scope of Requirements Discussion
Tentative agreements: no agreement
Candidate options:
Nokia:
· Change of the baseline LTE EMR requirements is not within the scope of the WI
· Only discuss requirements for adding NR inter-RAT EMR using existing LTE EMR requirements framework
· Only discuss how many NR inter-RAT EMR carriers the UE at least shall be able to measure
Huawei:
· RAN4 to follow the NR EMR framework for defining the LTE – NR inter-RAT EMR requirements
MediaTek:
· RAN4 to reuse the “s-NonIntraSearchP and s-NonIntraSearchQ” to define the not in cell center condition in EMR

Recommendations for 2nd round:
Moderator proposal to progress the work:
More discussion is needed. Also related to sub topic 1-1. As pointed out the scope is determined by the WID.



	
	Status summary 

	Sub-topic#2-2
	Capturing the UE capability
Tentative agreements:
Capture the UE capability in the requirements. Wording can be discussed further
Candidate options:
Discuss the wording.
Recommendations for 2nd round:
Discuss the wording proposed



	
	Status summary 

	Sub-topic#2-3
	Number of NR Inter-RAT EMR carriers to measure
Tentative agreements:
To progress the work moderator would like to ask OPPO if they can compromise to agree that the number of NR Inter-RAT EMR carriers to measure (total) is 8?
The number of NR Inter-RAT EMR carriers to measure (total) is 8
Candidate options:
To be discussed further is then whether and how there would be a need for requirement related to number of overlapping NR inter-RAT EMR carriers and a number of non-overlapping inter-RAT EMR carriers.

Recommendations for 2nd round:
Discuss whether and how there would be a need for requirement related to number of overlapping NR inter-RAT EMR carriers and a number of non-overlapping inter-RAT EMR carriers.



	
	Status summary 

	Sub-topic#2-4
	Cell detected status when entering idle mode
Tentative agreements:
Follow agreement for NR inter-frequency as discussed in Sub-topic 1-6 as closely as possible.
Candidate options:
Recommendations for 2nd round:
Comment if tentative agreement is acceptable. 



	
	Status summary 

	Sub-topic#2-5
	Measurement requirements for overlapping NR inter-RAT EMR carrier
Tentative agreements: no agreements
Candidate options:
During the discussion 2 companies view were that this was already agreed in last meeting. One company want to change the agreement.
More discussion is needed.
Recommendations for 2nd round:
More discussion.



	
	Status summary 

	Sub-topic#2-6
	Beam level measurements for NR Inter-RAT EMR
Tentative agreements:
Agreement:
Define UE measurement capability to support beam-level measurements for EMR on inter-frequency NR carriers
tentative agreement:
Beam level measurements for NR Inter-RAT EMR follow agreements for UE requirements related to inter-frequency beam level EMR reporting
Candidate options:
Issue 2-6-2: Beam level measurements for NR Inter-RAT EMR (pending Issue 2-6-1)
It is proposed applying same principle for this issue and follow agreements for 1-4-2. Moderator propose following tentative agreement:
Beam level measurements for NR Inter-RAT EMR follow agreements for UE requirements related to inter-frequency beam level EMR reporting.

Recommendations for 2nd round:
comment if tentative agreement is acceptable.



	
	Status summary 

	Sub-topic#2-7
	Measurement requirements for non-overlapping NR Inter-RAT EMR carrier
Tentative agreements: no 
Candidate options:
during the discussion 3 companies propose to follow the discussion in 1-5-3. 1 company propose that measurement requirements can be relaxed on non-overlapping compared to overlapping carrier, but not the accuracy.
Moderator suggest following the 1-5-3 discussion
Recommendations for 2nd round:



	
	Status summary 

	Sub-topic#2-8
	Other open issues
Tentative agreements: no
Candidate options:
This discussion is the same as in sub topic 1-9. Moderator suggest reading and study the 1-9 discussion and the moderator discussion related to 1-9.
Recommendations for 2nd round:




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

	#1
	
	





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  

	New CR
	Capturing the content of the revised Draft CR in R4-2007156 based on comments and agreements



Discussion on 2nd round (if applicable)
Following optics are listed:
1) Scope of Requirements Discussion (wait sub-topic 1-1)
2) Capturing the UE capability (TP)
3) Number of NR Inter-RAT EMR carriers to measure (input from OPPO)
4) Cell detected status when entering idle mode (follow discussion for 38.133)
5) Measurement requirements for overlapping NR inter-RAT EMR carrier (wait sub-topic 1-1)
6) Beam level measurements for NR Inter-RAT EMR (input from MediaTek, follow 38.133)
7) Measurement requirements for non-overlapping NR Inter-RAT EMR carrier (wait sub-topic 1-1)
8) Other open issues


	
	Status summary 

	Sub-topic#2-1
	Scope of Requirements Discussion
Tentative agreements: no agreement
Candidate options:
Nokia:
· Change of the baseline LTE EMR requirements is not within the scope of the WI
· Only discuss requirements for adding NR inter-RAT EMR using existing LTE EMR requirements framework
· Only discuss how many NR inter-RAT EMR carriers the UE at least shall be able to measure
Huawei:
· RAN4 to follow the NR EMR framework for defining the LTE – NR inter-RAT EMR requirements
MediaTek:
· RAN4 to reuse the “s-NonIntraSearchP and s-NonIntraSearchQ” to define the not in cell center condition in EMR

Recommendations for 2nd round:
Moderator proposal to progress the work:
More discussion is needed. Also related to sub-topic 1-1. Pointed out during round 1 discussion, the scope is determined by the WID.



	
	Status summary 

	Sub-topic#2-2
	Capturing the UE capability
Tentative agreements:
Capture the UE capability in the requirements. Wording can be discussed further
Candidate options:
Discuss the wording.
Recommendations for 2nd round:
Discuss the wording proposed in R4-2007155, section 4.9.1. Is the wording agreeable?
Option 1: Yes
Option 2: No.

	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	We will directly comment on the CR.



	
	Status summary 

	Sub-topic#2-3
	Number of NR Inter-RAT EMR carriers to measure
Tentative agreements:
To progress the work moderator would like to ask OPPO if they can compromise to agree that the number of NR Inter-RAT EMR carriers to measure (total) is 8?
The number of NR Inter-RAT EMR carriers to measure (total) is 8
Candidate options:
To be discussed further is then whether and how there would be a need for requirement related to number of overlapping NR inter-RAT EMR carriers and a number of non-overlapping inter-RAT EMR carriers.

Recommendations for 2nd round:
Moderator proposes:
The number of NR Inter-RAT EMR carriers to measure (total) is 8
Option 1: Yes
Option 2: No.
Discuss whether there would be a need for separate requirement related to number of overlapping NR inter-RAT EMR carriers and a number of non-overlapping inter-RAT EMR carriers.
Option 1: Yes
Option 2: No.

	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	We are fine with below proposal from the moderator.
The number of NR Inter-RAT EMR carriers to measure (total) is 8
We see there is a need to have separate limit on number of non-overlapping carriers for inter-RAT NR EMR. Same as 1-3-2, it can be 1 or 2.

	Nokia
	We can agree to the tentative agreement.
As for need for separate requirement related to number of overlapping NR inter-RAT EMR carriers and a number of non-overlapping inter-RAT EMR carriers:
We are fine with both options and can agree also with option 1.

	Moderator
	Companies agreed to:
The number of NR Inter-RAT EMR carriers to measure (total) is 8
Define a separate limit on number of non-overlapping carriers for inter-RAT NR EMR



	
	Status summary 

	Sub-topic#2-4
	Cell detected status when entering idle mode
Tentative agreements:
Follow agreement for NR inter-frequency as discussed in Sub-topic 1-6 as closely as possible.
Candidate options:
Recommendations for 2nd round:
Comment if tentative agreement is acceptable. 
Option 1: Yes
Option 2: No.

	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	Yes

	Nokia
	Option 1: yes

	Moderator
	Considering Cell detected status when entering idle mode for NR inter-RAT EMR carriers it is agreed to follow agreement for NR inter-frequency as discussed in Sub-topic 1-6 as closely as possible



	
	Status summary 

	Sub-topic#2-5
	Measurement requirements for overlapping NR inter-RAT EMR carrier
Tentative agreements: no agreements
Candidate options:
During the discussion 2 companies view were that this was already agreed in last meeting. One company want to change the agreement.
More discussion is needed.
Recommendations for 2nd round:
More discussion. This is related to Issue 2-1 and Issue 1-1.



	
	Status summary 

	Sub-topic#2-6
	Beam level measurements for NR Inter-RAT EMR
Tentative agreements:
Agreement:	Comment by Moderator: changed to tentative agreement based on comment from MediaTek
Define UE measurement capability to support beam-level measurements for EMR on inter-frequency NR carriers
Candidate options:
Issue 2-6-2: Beam level measurements for NR Inter-RAT EMR (pending Issue 2-6-1)
It is proposed applying same principle for this issue and follow agreements for 1-4. Moderator propose following tentative agreement:
Beam level measurements for NR Inter-RAT EMR follow agreements for UE requirements related to inter-frequency beam level EMR reporting.

Recommendations for 2nd round:
As the agreement was converted to tentative agreement it still needs to be decided whether beam level measurement requirements will be defined.
Comment if tentative agreement is acceptable if it is clarified that the UE is allowed measurement time for Index in Idle and Inactive modes when Index reporting is requested with EMR.
Tentative agreement:
Define UE measurement capability to support beam-level measurements for EMR on inter-frequency NR carriers
Option 1: Yes
Option 2: No.
Tentative agreement:
Beam level measurements for NR Inter-RAT EMR follow agreements for UE requirements related to inter-frequency beam level EMR reporting
Option 1: Yes
Option 2: No.

	Company
	Comments

	Company
XXX
	

	Company
YYY
	

	Huawei
	Same comment as for 1-4.

	Nokia
	Same comments as for the NR discussion on the same topic.

	Moderator
	Follow the decisions in NR inter-frequency EMR and beam level measurements for EMR. 



	
	Status summary 

	Sub-topic#2-7
	Measurement requirements for non-overlapping NR Inter-RAT EMR carrier
Tentative agreements: no 
Candidate options:
during the discussion 3 companies propose to follow the discussion in 1-5-3. 1 company propose that measurement requirements can be relaxed on non-overlapping compared to overlapping carrier, but not the accuracy.
Moderator suggest following the 1-5-3 discussion
Recommendations for 2nd round:
More discussion. This is related to Issue 2-1, 2-5 and Issue 1-1.



	
	Status summary 

	Sub-topic#2-8
	Other open issues
Tentative agreements: no
Candidate options:
This discussion is the same as in sub topic 1-9. Moderator suggest reading and study the 1-9 discussion and the moderator discussion related to 1-9.
Recommendations for 2nd round:
Follow 1-9



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”






