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Introduction
This summary focuses on RRM core requirements maintenance and RRM performance requirements for Rel-18 NR ATG, including agenda 5.13.5 and 5.13.6. The agreed way forward in previous meetings are R4-2314307, R4-2310159, R4-2306344, R4-2303226, R4-2220361, R4-2217256 and R4-2214737. 
Recommendation of prioritized topics for online discussion 
Issue 2-2: Tsearch in HO requirements for UE with antenna array
Issue 4-1: Sharing factor for L1 measurements
Issue 5-1: Phase antenna array impact for L3 measurements
Issue 5-2:  If any additional UE capability is needed for ATG UEs with [antenna arrays]
Issue 6-2-1: General test configuration
Issue 6-2-2: Test scope
Issue 6-2-5: Test method for UE with antenna array
Issue 6-2-6: whether to define test cases for TCI switching delay requirements
Issue 6-2-10: Channel model
Topic #1: General
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315160
	CMCC
	Proposal 1: Introduce the ATG UE feature of uplink time and frequency pre-compensation and timing relationship enhancements as follows:
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	Uplink Time and Frequency pre-compensation and timing relationship enhancements
	Support of UE specific TA calculation based on its GNSS-acquired position and the  indicated BS location.
For TA update in RRC_CONNECTED state, support of combination of both open (i.e. UE autonomous TA estimation) and closed (i.e., received TA commands) control loops
Support of pre-compensation of the calculated TA in its uplink transmissions
Support of frequency pre-compensation to counter shift the Doppler experienced on the service link
Support of determining timing of the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource, transmission of aperiodic SRS activation of TA command, first PUSCH transmission in CG Type 2 with cell-specific K_offset if indicated
Support of UE receiving cell-specific K_offset in system information
	
	TBD
	BandNR
	No
	No
	An ATG UE is required to at least support UE specific TA and frequency calculation based at least on its GNSS-acquired position and the indicated BS location

Note: This UE feature group is applicable only for ATG operating bands
	Optional with capability signalling

For UE supports NR communication via ATG, UE must indicate this FG is supported.



Proposal 2: Introduce the ATG UE feature of UE reporting of TA information and UE-specific K_offset as follows:
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	UE reporting of TA information 
	Support UE reporting of TA information
	TBD
[Uplink Time and Frequency pre-compensation and timing relationship enhancements]
	TBD
	BandNR
	No
	No
	Note: The exact content of UE reporting of information about the TA pre-compensation is up to RAN2

Note: This UE feature group is applicable only for ATG operating bands
	Optional with capability signalling 

	UE-specific K_offset 
	Support of reception of UE-specific K_offset via MAC-CE
Support of determining the timing of PUSCH, PUCCH, CSI reference resource, transmission of aperiodic SRS, activation of TA command, first PUSCH transmission in CG Type 2 with UE-specific Koffset
	TBD
[Uplink Time and Frequency pre-compensation and timing relationship enhancements
And 
UE reporting of information related to TA pre-compensation]
	TBD
	BandNR
	No
	No
	Note: This UE feature group is applicable only for ATG operating bands
	Optional with capability signalling



Proposal 3: Introduce the ATG UE feature of Increasing the number of HARQ processes and K1 range extension as follows:
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	Increasing the number of HARQ processes
	The maximal supported HARQ process number is X for UL and Y for DL
	
	TBD
	BandNR
	No
	No
	Candidate component values for (X,Y): {(16,32),(32,16),(32,32)}
Note: This UE feature group is applicable only for ATG operating bands
	Optional with capability signalling

	K1 range extension
	Support of extended K1 value range of (0..31) for unpaired spectrum
	
	TBD
	BandNR
	No
	No
	Note: This UE feature group is applicable only for ATG operating bands
	Optional with capability signalling 


Proposal 4: Introduce the ATG UE feature of Location based CHO, Event A4 based CHO and Location-based measurement report trigger as follows:
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	Location based CHO
	Indicates whether the UE supports location based CHO
	condHandover-r16 is set for ATG bands.
	TBD
	BandNR
	No
	No
	UE shall set the capability value consistently for all ATG operating bands.
	Optional with capability signalling

	Event A4 based CHO
	Indicates whether the UE supports Event A4 based CHO
	condHandover-r16 is set for ATG bands.
	TBD
	BandNR
	No
	No
	UE shall set the capability value consistently for all ATG operating bands.
	Optional with capability signalling

	Location-based measurement report trigger
	Indicates whether the UE supports location-based triggered measurement reporting (i.e., event D1)
	TBD
[Location based CHO]
	TBD
	MeasAndMobParametersCommon
	No
	No
	
	Optional with capability signalling


Proposal 5: Introduce the ATG UE feature of SR triggered by a TA report and TA reporting during initial access as follows:
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	SR triggered by a TA report
	Indicates whether the UE supports triggering of SR when a TA report is triggered and there are no available UL-SCH resources. 
	
	TBD
	MAC-ParametersCommon
	No
	No
	
	Optional with capability signalling

	TA reporting during initial access
	It is mandatory to support TA reporting during initial access for UEs supporting uplink-TA-Reporting-r17 as specified in TS 38.321 [10].
	
	n/a
	n/a
	n/a
	n/a
	
	Conditional mandatory without capability signalling


Proposal 6: Introduce the ATG UE feature of RRC_INACTIVE in ATG as follows:
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	RRC_INACTIVE in ATG
	Indicates whether the UE supports RRC_INACTIVE in ATG
	
	TBD
	TBD
	No
	No
	
	Conditional mandatory with capability signalling



	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	Enhanced RRM requirements for measurements in IDLE and INACTIVE modes
	If UE does not support the capability, other ATG measurement requirements (as specified in TS 38.133, clause 4.2X.2) are applied.
	
	n/a
	n/a
	No
	No
	
	Optional without capability signaling


Proposal 7: Introduce the ATG UE feature of Enhanced RRM requirements for measurements in IDLE and INACTIVE modes as follows:
Proposal 8: For the ATG requirements, revise the current ATG clauses which could directly refer to legacy clauses with additional note (if needed) to clarify that the legacy requirements shall apply only for FR1 and NR SA operation mode without considering CA/DC and inter RAT measurement. Such kind of ATG Clauses including:
4.2X.2.5 	Maximum interruption in paging reception
6.1X.2.2.3	Preparation time
6.1X.2.2.4	Interruption time
6.2X.2.2	Requirements for 4-step RA type
6.2X.2.3	Requirements for 2-step RA type
8.1X.4	Minimum requirement at transitions
8.1X.5	Minimum requirement for UE turning off the transmitter
8.1X.6	Minimum requirement for L1 indication
8.5X.4	Minimum requirement for L1 indication
8.5X.9	Minimum requirement at transitions for beam failure detection
8.13X.2	UE-specific CBW change delay
8.14X.3	MAC-CE based pathloss reference signal switch delay
8.19X.2.1	Activation/deactivation upon DCI/timer-based BWP switch delay on a single CC
8.19X.3	Pre-configured measurement gap activation/deactivation upon RRC reconfiguration
9.1X.2	Measurement gap
9.1X.2.1a	SA: Measurement Gap Sharing
9.1X.4 Capabilities for Support of Event Triggering and Reporting Criteria
9.1X.6	Minimum requirement at transitions
9.1X.7.2	Requirements applicability
9.1X.7.3	Requirements
9.1X.7.3.1	Requirements for autonomous activation/deactivation mechanism
9.1X.7.3.2	Requirements for network-controlled activation/deactivation mechanism
9.1X.7.3.3	Requirements for reception/transmission during activation/deactivation
9.2X.3.1	Requirements for FR1
9.2X.5.3	Scheduling availability of UE during intra-frequency measurements
9.2X.5.3.2	Scheduling availability of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1
9.3X.3.1	Requirements for FR1
9.3X.9.3.2	Scheduling availability of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1



Open issues summary
Issue 1-1: ATG UE feature
· Proposals
· Option 1: Introduce following ATG UE features: (CMCC)
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	Uplink Time and Frequency pre-compensation and timing relationship enhancements
	Support of UE specific TA calculation based on its GNSS-acquired position and the  indicated BS location.
For TA update in RRC_CONNECTED state, support of combination of both open (i.e. UE autonomous TA estimation) and closed (i.e., received TA commands) control loops
Support of pre-compensation of the calculated TA in its uplink transmissions
Support of frequency pre-compensation to counter shift the Doppler experienced on the service link
Support of determining timing of the scheduling of PUSCH, PUCCH and PDCCH ordered PRACH, CSI reference resource, transmission of aperiodic SRS activation of TA command, first PUSCH transmission in CG Type 2 with cell-specific K_offset if indicated
Support of UE receiving cell-specific K_offset in system information
	
	TBD
	BandNR
	No
	No
	An ATG UE is required to at least support UE specific TA and frequency calculation based at least on its GNSS-acquired position and the indicated BS location

Note: This UE feature group is applicable only for ATG operating bands
	Optional with capability signalling

For UE supports NR communication via ATG, UE must indicate this FG is supported.




	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	UE reporting of TA information 
	Support UE reporting of TA information
	TBD
[Uplink Time and Frequency pre-compensation and timing relationship enhancements]
	TBD
	BandNR
	No
	No
	Note: The exact content of UE reporting of information about the TA pre-compensation is up to RAN2

Note: This UE feature group is applicable only for ATG operating bands
	Optional with capability signalling 

	UE-specific K_offset 
	Support of reception of UE-specific K_offset via MAC-CE
Support of determining the timing of PUSCH, PUCCH, CSI reference resource, transmission of aperiodic SRS, activation of TA command, first PUSCH transmission in CG Type 2 with UE-specific Koffset
	TBD
[Uplink Time and Frequency pre-compensation and timing relationship enhancements
And 
UE reporting of information related to TA pre-compensation]
	TBD
	BandNR
	No
	No
	Note: This UE feature group is applicable only for ATG operating bands
	Optional with capability signalling



	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	Increasing the number of HARQ processes
	The maximal supported HARQ process number is X for UL and Y for DL
	
	TBD
	BandNR
	No
	No
	Candidate component values for (X,Y): {(16,32),(32,16),(32,32)}
Note: This UE feature group is applicable only for ATG operating bands
	Optional with capability signalling

	K1 range extension
	Support of extended K1 value range of (0..31) for unpaired spectrum
	
	TBD
	BandNR
	No
	No
	Note: This UE feature group is applicable only for ATG operating bands
	Optional with capability signalling 



	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	Location based CHO
	Indicates whether the UE supports location based CHO
	condHandover-r16 is set for ATG bands.
	TBD
	BandNR
	No
	No
	UE shall set the capability value consistently for all ATG operating bands.
	Optional with capability signalling

	Event A4 based CHO
	Indicates whether the UE supports Event A4 based CHO
	condHandover-r16 is set for ATG bands.
	TBD
	BandNR
	No
	No
	UE shall set the capability value consistently for all ATG operating bands.
	Optional with capability signalling

	Location-based measurement report trigger
	Indicates whether the UE supports location-based triggered measurement reporting (i.e., event D1)
	TBD
[Location based CHO]
	TBD
	MeasAndMobParametersCommon
	No
	No
	
	Optional with capability signalling



	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	SR triggered by a TA report
	Indicates whether the UE supports triggering of SR when a TA report is triggered and there are no available UL-SCH resources. 
	
	TBD
	MAC-ParametersCommon
	No
	No
	
	Optional with capability signalling

	TA reporting during initial access
	It is mandatory to support TA reporting during initial access for UEs supporting uplink-TA-Reporting-r17 as specified in TS 38.321 [10].
	
	n/a
	n/a
	n/a
	n/a
	
	Conditional mandatory without capability signalling



	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	RRC_INACTIVE in ATG
	Indicates whether the UE supports RRC_INACTIVE in ATG
	
	TBD
	TBD
	No
	No
	
	Conditional mandatory with capability signalling



	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	Enhanced RRM requirements for measurements in IDLE and INACTIVE modes
	If UE does not support the capability, other ATG measurement requirements (as specified in TS 38.133, clause 4.2X.2) are applied.
	
	n/a
	n/a
	No
	No
	
	Optional without capability signaling



· Recommended WF
· To be discussed

Issue 1-2: Specification documentation
· Option 1: For the ATG requirements, revise the current ATG clauses which could directly refer to legacy clauses with additional note (if needed) to clarify that the legacy requirements shall apply only for FR1 and NR SA operation mode without considering CA/DC and inter RAT measurement. (CMCC)
· Recommended WF
· To be discussed 
· Check the CR. 

Topic #2: Mobility requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315161
	CMCC
	Proposal 1: For HO requirements, 
when network assistance on ATG unknown target cell’s reference BS locations is not provided, the Tsearch should be scaled with scaling factor N=3.
When network assistance on ATG unknown target cell’s reference BS locations is provided, no need to scale the Tsearch
Proposal 2: For CHO requirements, when network assistance on ATG cells reference BS locations is provided to UE with antenna array, the scaling factor of Tidentify intra with index or Tidentify_intra_without_index should be decreased to N=2, and N=3 otherwise.
Proposal 3: For CHO requirements, it should be applicable even if UE doesn’t have the valid and applicable parameters of BS location information and Koffset for target NR cell.
Proposal 4: For UE with antenna array, the scaling factor should be considered for unknown cells of intra-frequency and inter-frequency in RRC Re-establishment delay requirement requirements. The scaling factor of L3 measurements should be used.
For intra-frequency, N = 3 for the case when network assistance on ATG cells reference BS locations is provided, N = 4 otherwise. 
For inter-frequency, N = 2 for the case when network assistance on ATG cells reference BS locations is provided, N = 3 otherwise.
Proposal 5: For UE with antenna array, the scaling factor of L3 inter-frequency measurements are suggested to be used. N = 2 for the case when network assistance on ATG cells reference BS locations is provided, N = 3 otherwise.

	R4-2315162
	CMCC
	Draft CR to TS 38.133 on ATG mobility requirements for RRC_IDLE and CONNECTED mode

	R4-2316357
	Ericsson
	Corrections to the ATG mobility requirements

	R4-2316438
	ZTE Corporation
	Proposal 1: The consideration of phase array antenna should be extended to the requirement of Tsearch of unknown case during handover, i.e. Tsearch = N*Trs ms or Tsearch = 3N*Trs ms. 
· If [omnidirectional antennas] is assumed at UE, N = 1; 
· If [Phase antenna array] is assumed at UE, 
-  When [network assistance on ATG cells reference location] of the target cell is provided to UE, N = 1;
-  Otherwise, N = [3 or 4].
Proposal 2: The consideration of phase array antenna should be extended to the requirement of Tidentify_intra_NR and Tidentify_inter_NR, i within RRC re-establishment as:
Table 6.2X.1.2.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x N2 x TSMTC)
	MAX (800 ms, 10 x N2 x TSMTC)

	< -8
	FR1
	N/A
	800Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.
Note 2:     If [omnidirectional antennas] is assumed at UE, N = 1.
If [Phase antenna array] is assumed at UE, 
-  When [network assistance on ATG cells reference location] of the target cell is provided to UE, N = 3;
-  Otherwise, N = [3 or 4].



Table 6.2X.1.2.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell
	Serving cell SSB Ês/Iot (dB)
	FR of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 6 x N2 x TSMTC, i)
	MAX (800 ms, 13 x N2 x TSMTC, i)

	< -8
	FR1
	N/A
	800Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC,i > 20 ms and serving cell SSB Ês/Iot < -8 dB.
Note 2:     If [omnidirectional antennas] is assumed at UE, N = 1.
If [Phase antenna array] is assumed at UE, 
-  When [network assistance on ATG cells reference location] of the target cell is provided to UE, N = 2;
-  Otherwise, N = [3 or 4].


Proposal 3: The consideration of phase array antenna should be extended to the requirement of Tidentify-NR within RRC connection release with redirection to NR as below:
 Table 6.2X.3.2.1-1: Time to identify target NR cell for RRC connection release with redirection to NR
	FR of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, 11 x N2 x Trs)

	Note 1:	If the UE has been provided with higher layer signaling of smtc2 specified in TS 38.331 [2] prior to the redirection command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
Note 2:   If [omnidirectional antennas] is assumed at UE, N = 1.
If [Phase antenna array] is assumed at UE, 
-  When [network assistance on ATG cells reference location] of the target cell is provided to UE, N = 2;
-  Otherwise, N = [3 or 4].




	R4-2316454
	ZTE
	Draft CR on CONNECTED state mobility for ATG



Open issues summary
Issue 2-1: Remove the square brackets
· Proposals
· Option 1: Remove the square brackets for UE with antenna array and UE with omnidirectional antennas (Ericsson)
· Recommended WF
· Option 1 can be agreed

Issue 2-2: Tsearch in HO requirements for UE with antenna array
· Proposals
· For HO requirements, when network assistance on ATG unknown target cell’s reference BS locations is provided,
· Option 1-1:  no need to scale the Tsearch (CMCC, ZTE)
· For HO requirements, when network assistance on ATG unknown target cell’s reference BS locations is not provided,
· Option 1-2: the Tsearch should be scaled with scaling factor N=3. (CMCC)
· Option 1-3: the Tsearch should be scaled with scaling factor N=[3 or 4]. (ZTE)
· Recommended WF
· Option 1-1 can be agreed.
· Further discuss Option 1-2 and Option 1-3

Issue 2-3: Tmeasure in CHO requirements for UE with antenna array
· Proposals
· Option 1: For intra-frequency CHO requirements, when network assistance on ATG cells reference BS locations is provided to UE with antenna array, the scaling factor of Tidentify intra with index or Tidentify_intra_without_index should be decreased to N=2, and N=3 otherwise. (CMCC)
· Recommended WF
· To be discussed

Issue 2-4: Requirement applicability for CHO requirement
· Proposals
· Option 1: For CHO requirements, it should be applicable even if UE doesn’t have the valid and applicable parameters of BS location information and Koffset for target NR cell. (CMCC)
· Recommended WF
· To be discussed

Issue 2-5: Tidentify_intra_NR in RRC Re-establishment delay requirement for UE with antenna array
· Proposals
· Option 1: For UE with antenna array, the scaling factor should be considered for unknown cells of intra-frequency and inter-frequency in RRC Re-establishment delay requirement requirements. The scaling factor of L3 measurements should be used. (CMCC)
· For intra-frequency, N = 3 for the case when network assistance on ATG cells reference BS locations is provided, N = 4 otherwise. 
· For inter-frequency, N = 2 for the case when network assistance on ATG cells reference BS locations is provided, N = 3 otherwise.
· Option 2: The consideration of phase array antenna should be extended to the requirement of Tidentify_intra_NR and Tidentify_inter_NR, i within RRC re-establishment as: (ZTE)
Table 6.2X.1.2.1-1: Time to identify target NR cell for RRC connection re-establishment to NR intra-frequency cell
	Serving cell 
	FR of target NR 
	Tidentify_intra_NR [ms]

	SSB Ês/Iot (dB)
	cell
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 5 x N2 x TSMTC)
	MAX (800 ms, 10 x N2 x TSMTC)

	< -8
	FR1
	N/A
	800Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC > 20 ms and serving cell SSB Ês/Iot < -8 dB.
Note 2:     If [omnidirectional antennas] is assumed at UE, N = 1.
If [Phase antenna array] is assumed at UE, 
-  When [network assistance on ATG cells reference location] of the target cell is provided to UE, N = 3;
-  Otherwise, N = [3 or 4].



Table 6.2X.1.2.1-2: Time to identify target NR cell for RRC connection re-establishment to NR inter-frequency cell
	Serving cell SSB Ês/Iot (dB)
	FR of target NR cell
	Tidentify_inter_NR, i [ms]

	
	
	Known NR cell
	Unknown NR cell

	≥ -8
	FR1
	MAX (200 ms, 6 x N2 x TSMTC, i)
	MAX (800 ms, 13 x N2 x TSMTC, i)

	< -8
	FR1
	N/A
	[bookmark: _Hlk521492632]800Note1

	Note 1:	The UE is not required to successfully identify a cell on any NR frequency layer when TSMTC,i > 20 ms and serving cell SSB Ês/Iot < -8 dB.
Note 2:     If [omnidirectional antennas] is assumed at UE, N = 1.
If [Phase antenna array] is assumed at UE, 
-  When [network assistance on ATG cells reference location] of the target cell is provided to UE, N = 2;
-  Otherwise, N = [3 or 4].



· Recommended WF
· Firstly, for the UE with antenna array, discuss whether the scaling factor is needed for known NR cell and unknown NR cell separately
· Secondly, discuss the scaling number

Issue 2-6: Tidentify_NR in RRC connection release with redirection requirement for UE with antenna array
· Proposals
· Option 1: For UE with antenna array, the scaling factor of L3 inter-frequency measurements are suggested to be used. N = 2 for the case when network assistance on ATG cells reference BS locations is provided, N = 3 otherwise. (CMCC)
· Option 2: The consideration of phase array antenna should be extended to the requirement of Tidentify-NR within RRC connection release with redirection to NR as below: (ZTE)
 Table 6.2X.3.2.1-1: Time to identify target NR cell for RRC connection release with redirection to NR
	FR of target NR cell
	Tidentify-NR

	FR1
	MAX (680 ms, 11 x N2 x Trs)

	Note 1:	If the UE has been provided with higher layer signaling of smtc2 specified in TS 38.331 [2] prior to the redirection command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
Note 2:   If [omnidirectional antennas] is assumed at UE, N = 1.
If [Phase antenna array] is assumed at UE, 
-  When [network assistance on ATG cells reference location] of the target cell is provided to UE, N = 2;
-  Otherwise, N = [3 or 4].


· 
· Recommended WF
· Firstly, for the UE with antenna array, discuss whether the scaling factor is needed
· Secondly, discuss the scaling number
Topic #3: Timing
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2316490
	Ericsson
	Proposal 1:	We therefore propose to remove the brackets and keep the validity timer statement, since running validity timer for  is a sign that the UE has received data in SIB regarding ATG gNB positions and is ready to transmit in UL.

	R4-2316491
	Ericsson
	Draft CR:  UE transmit timing for ATG (removal of brackets)



Open issues summary
Issue 3-1: validity timer for ATG
· Proposals
· Option 1:  remove the brackets and keep the validity timer statement, since running validity timer for  is a sign that the UE has received data in SIB regarding ATG gNB positions and is ready to transmit in UL. (Ericsson)
The ATG UE shall meet the Te_ATG requirement for an initial transmission provided that at least one SSB is available at the ATG UE during the last 160 ms. [and the ATG UE has a validity time running for NTA,UE-specific.] The reference point for the ATG UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus .
The timing advance is initiated by ATG UE configured with only PCell [served by gNB upon initiating a validity timer for . ] The timing advance can be adjusted with MAC message that implies the adjustment of the timing advance, as defined in clause 5.2 of TS 38.321 [7].
· Recommended WF
· To be discussed
Topic #4: Signaling characteristics
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315163
	CMCC, Huawei, HiSilicon
	Draft CR to TS 38.133 on ATG signaling characteristics requirements 

	R4-2316358
	Ericsson
	Corrections to the ATG signaling characteristics requirements



Open issues summary
Issue 4-1: Sharing factor for L1 measurements
· Proposals
· Option 1: P value for an L1-RS resource to be measured is defined as (CMCC)
· Psharing factor * Ntotal / Noutside_MG with Navailable = 0 
· Ntotal / Navailable with Navailable > 0
· For a window W of duration max(TL1,  MGRPmax), where MGRPmax is the maximum MGRP across all configured per-UE measurement gaps and per-FR1 measurement gaps, and starting at the beginning of any L1-RS resource occasion: 
· Ntotal is the total number of L1-RS resource occasions within the window, including those overlapped with measurement gap occasions or SMTC occasions within the window W, and
· Noutside_MG is the number of L1-RS resource occasions that are not overlapped with any measurement gap occasion within the window W
· Navailable is 
· the number of L1-RS resource occasions that are not overlapped with any measurement gap occasion nor any SMTC occasion within the window W  
· TL1 is periodicity of the target L1-RS
· Psharing factor = 3.
· Recommended WF
· Option 1 is from last meeting’s WF, recommended to be agreed for L1 measurements.
Topic #5: Measurement
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315109
	CATT
	Draft CR on L3 measurement procedure requirements for ATG

	R4-2315164
	CMCC
	Proposal 1: The scaling factor should be applied for L3 measurements with MG. 
Proposal 2: 
· For intra-frequency L3 measurements without MG of ATG UE with antenna array
· N = 3 for the case when network assistance on ATG cells reference BS locations is provided
· N = 4 otherwise
· For inter-frequency L3 measurements (also for RRC IDLE/INACTIVE mode) of ATG UE with antenna array 
· N = 2 for the case when network assistance on ATG cells reference BS locations is provided
· N = 3 otherwise

	R402315165
	CMCC
	Draft CR to TS 38.133 on ATG measurement requirements for RRC_CONNECTED mode

	R4-2315513
	LG Electronics
	Draft CR on directional beam for NR ATG 

	R4-2315693
	Ericsson
	Proposal 1. No capability is needed for ATG UE to support antenna arrays in FR1 4GHz.

	R4-2316065
	Huawei, HiSilicon
	Proposal 1: When reference location for neighbor cell is provided, for inter-frequency measurement, the scaling factor is reduced from 3 to 2.
Proposal 2: RAN4 to define a UE capability to differentiate UE with [omnidirectional antennas] and UE with [antenna arrays].

	R4-2316437
	ZTE Corporation
	Proposal 1: For intra-frequency RRM measurement, keep the agreements achieved in last meeting in terms of scaling factor N for phase antenna array. While for inter-frequency RRM measurement, reduce the N by one, i.e. N = 2 for the case when network assistance on ATG cells reference locations is provided, otherwise N = 3.
Proposal 2: Regarding the antenna assumption, phase antenna array is tied with band n79, and omni-antenna is tied with other ATG bands. For the band n79 capable UE, it works with phase antenna array by default at band n79.



Open issues summary
Issue 5-1: Phase antenna array impact for L3 measurements
· Proposals
· For the applicability of scaling factor
· Option 1: The scaling factor should be also applied for L3 measurements with MG. (CMCC)
· For the specific value of scaling factor
· Option 1: (CMCC, HW, ZTE)
· For intra-frequency L3 measurements without MG of ATG UE with antenna array
· N = 3 for the case when network assistance on ATG cells reference BS locations is provided
· N = 4 otherwise
· For inter-frequency L3 measurements (also for RRC IDLE/INACTIVE mode) of ATG UE with antenna array 
· N = 2 for the case when network assistance on ATG cells reference BS locations is provided
· Option 1-1: N = 3 otherwise (CMCC, ZTE)
· Option 1-2: N =4 otherwise (HW)
· Recommended WF
· To be discussed
Issue 5-2:  If any additional UE capability is needed for ATG UEs with [antenna arrays]
· Proposals
· Option 1: No capability is needed for ATG UE to support antenna arrays in FR1 4GHz. (Ericsson)
· Option 2: Define a UE capability to differentiate UE with [omnidirectional antennas] and UE with [antenna arrays]. (HW)
· Option 3: For the band n79 capable UE, it works with phase antenna array by default at band n79. (ZTE)
· Regarding the antenna assumption, phase antenna array is tied with band n79, and omni-antenna is tied with other ATG bands.
· Recommended WF
· To be discussed

Issue 5-3: Clear description of  behavior for UE with antenna arrays when network assistance on ATG cells reference location is provided
· Proposals
· Option 1: UE shall be able to form a beam based on the reference location (LGE)
· Recommended WF
· To be discussed, whether the UE behavior need to be explicitly specified in spec.

Topic #6: ATG RRM performance requirements
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-231xxxx
	CMCC
	Proposal 1: Reuse the Es/Iot side condition and measurement accuracy requirement of legacy TN network for ATG.
Proposal 2: Consider two general test configurations as follows:
	Configuration
	Description

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode


Proposal 3: Define FDD and TDD test cases and test requirements for UE with omnidirectional antennas. Define TDD test cases and test requirements for UE with antenna array.
Proposal 4: Define following test cases for ATG:
	Test scope
RRC_IDLE state mobility
	Test number
	Note

	Cell reselection to intra-frequency neighbour cell
	ATG 1-1
	Neighbour cell reference BS location is provided

	Location based cell reselection to intra-frequency neighbour cell
	ATG 1-2
	

	Cell reselection to inter-frequency neighbour cell
	ATG 1-3
	Neighbour cell reference BS location is not provided

	Cell reselection to inter-frequency NR cell for UE configured with [enhanced requirements]
	ATG 1-4
	Neighbour cell reference BS location is provided

	Location based cell reselection to inter-frequency neighbour cell
	ATG 1-5
	



	Test scope
RRC_CONNECTED state mobility
	Test number
	Note

	Intra-frequency HO with known target cell
	ATG 2-1
	N/A

	Intra-frequency HO with unknown target cell
	ATG 2-2
	Neighbour cell reference BS location is provided

	Inter-frequency HO with known target cell
	ATG 2-3
	N/A

	Inter-frequency HO with unknown target cell
	ATG 2-4
	Neighbour cell reference BS location is not provided

	Intra-frequency location based CHO 
	ATG 2-5
	Neighbour cell reference BS location is not provided

	Inter-frequency location based CHO 
	ATG 2-6
	Neighbour cell reference BS location is provided

	Intra-frequency RRC Re-establishment with known target cell
	ATG 2-7
	N/A

	Intra-frequency RRC Re-establishment with unknown target cell 
	ATG 2-8
	Neighbour cell reference BS location is not provided

	Inter-frequency RRC Re-establishment with known target cell
	ATG 2-9
	

	Inter-frequency RRC Re-establishment with unknown target cell 
	ATG 2-10
	Neighbour cell reference BS location is provided

	4-step RA type contention based random access test
	ATG 2-11
	N/A

	4-step RA type Non-Contention based random access test
	ATG 2-12
	N/A

	2-step RA type contention based random access test
	ATG 2-13
	N/A

	2-step RA type Non-Contention based random access test
	ATG 2-14
	

	RRC Connection Release with Redirection
	ATG 2-15
	Neighbour cell reference BS location is provided



	Test scope
Timing
	Test number
	Note

	UE transmit timing test
	ATG 3-1
	N/A

	Timing advance adjustment accuracy
	ATG 3-2
	N/A



	Test scope
Signalling characteristics
	Test number
	Note

	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
	ATG 4-1
	N/A

	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
	ATG 4-2
	N/A

	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	ATG 4-3
	N/A

	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	ATG 4-4
	N/A

	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode
	ATG 4-5
	N/A

	Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode
	ATG 4-6
	N/A

	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX mode
	ATG 4-7
	N/A

	Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX mode
	ATG 4-8
	N/A

	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode
	ATG 4-9
	N/A

	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode
	ATG 4-10
	N/A

	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in non-DRX mode
	ATG 4-11
	N/A

	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in DRX mode
	ATG 4-12
	N/A

	DCI-based and Timer-based Active BWP Switch
	ATG 4-13
	N/A

	RRC-based Active BWP Switch
	ATG 4-14
	N/A

	UE specific CBW change
	ATG 4-15
	N/A

	Pathloss reference signal switching delay
	ATG 4-16
	N/A



	Test scope
Measurement procedure
	Test number
	Note

	Intra-frequency measurements event triggered reporting tests without gap under non-DRX
	ATG 5-1
	Neighbour cell reference BS location is provided

	Intra-frequency measurements event triggered reporting tests without gap under DRX
	ATG 5-2
	Neighbour cell reference BS location is not provided

	Intra-frequency measurements event triggered reporting tests with per-UE gaps under non-DRX
	ATG 5-3
	Neighbour cell reference BS location is not provided

	Intra-frequency measurements event triggered reporting tests with per-UE gaps under DRX
	ATG 5-4
	Neighbour cell reference BS location is provided

	Intra-frequency measurements event triggered reporting tests without gap under non-DRX with SSB index reading
	ATG 5-5
	Neighbour cell reference BS location is provided

	Intra-frequency measurements SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading
	ATG 5-6
	Neighbour cell reference BS location is provided

	Inter-frequency measurements event triggered reporting tests for FR1 without SSB time index detection when DRX is not used
	ATG 5-7
	Neighbour cell reference BS location is not provided

	Inter-frequency measurements event triggered reporting tests for FR1 without SSB time index detection when DRX is used
	ATG 5-8
	Neighbour cell reference BS location is provided

	Inter-frequency measurements event triggered reporting tests for FR1 with SSB time index detection when DRX is not used
	ATG 5-9
	Neighbour cell reference BS location is provided

	Inter-frequency measurements event triggered reporting tests for FR1 with SSB time index detection when DRX is used
	ATG 5-10
	Neighbour cell reference BS location is not provided

	Inter-frequency measurements event triggered reporting tests for FR1 without gap when DRX is used
	ATG 5-11
	Neighbour cell reference BS location is provided

	Inter-frequency measurements event triggered reporting tests for FR1 without gap when DRX is not used
	ATG 5-12
	Neighbour cell reference BS location is provided

	SSB based L1-RSRP measurement when DRX is not used
	ATG 5-13
	N/A

	SSB based L1-RSRP measurement when DRX is used
	ATG 5-14
	N/A

	CSI-RS based L1-RSRP measurement when DRX is not used
	ATG 5-15
	N/A

	CSI-RS based L1-RSRP measurement when DRX is used
	ATG 5-16
	N/A

	L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured when DRX is used
	ATG 5-17
	N/A

	L1-SINR measurement with SSB based CMR and dedicated IMR when DRX is not used
	ATG 5-18
	N/A

	L1-SINR measurement with CSI-RS based CMR and dedicated IMR configured when DRX is not used
	ATG 5-19
	N/A

	SA intra-frequency CGI identification of NR neighbor cell in FR1
	ATG 5-20
	N/A



	Test scope
Measurement Performance requirements
	Test number
	Note

	SS-RSRP intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-1
	N/A

	SS-RSRP inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-2
	N/A

	SS-RSRQ intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-3
	N/A

	SS-RSRQ inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-4
	N/A

	SS-SINR intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-5
	N/A

	SS-SINR inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-6
	N/A

	L1-RSRP measurement SSB based L1-RSRP measurement
	ATG 6-7
	N/A

	L1-RSRP measurement CSI-RS based L1-RSRP measurement on resource set with repetition off
	ATG 6-8
	N/A

	L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set with repetition off
	ATG 6-9
	N/A

	L1-SINR measurement with SSB based CMR and dedicated IMR
	ATG 6-10
	N/A

	L1-SINR measurement with CSI-RS based CMR and dedicated IMR
	ATG 6-11
	N/A

	CSI-RSRP intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-12
	N/A

	CSI-RSRP inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-13
	N/A

	CSI-RSRQ Intra-frequency measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-14
	N/A

	CSI-RSRQ Inter-frequency measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-15
	N/A

	CSI-SINR intra-frequency measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-16
	N/A

	CSI-SINR Inter-frequency measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-17
	N/A


Proposal 5: For the location-based cell re-selection tests, location-based CHO tests and UL transmit timing tests, the UE mobility should be assumed with 1200km/h. For the other tests, UE could be assumed with no mobility.
Proposal 6: For the FDD cell re-selection test and intra/inter-frequency measurement test for UE with omnidirectional antenna, configure 1 neighbour cell. For the TDD cell re-selection test and and intra/inter-frequency measurement test for UE with antenna array, choose some test cases to configure 2 neighbour cells.
Proposal 7: Use the AWGN with residual doppler channel model for RRM test cases.

	R4-2315648
	Huawei, HiSilicon
	Proposal 1: Only define test case for non-DRX mode in connected mode.
Proposal 2: GNSS is viable via AT command for all test cases, and GNSS only changed during the test for location-based CHO. 
Observation 1: The test methodology for FR1 OTA RRM test is not supported so far.
Observation 2: The mapping between AoA and reference location of serving/neighbour cell is not clear.
Proposal 3: RAN4 to discuss whether and how to define test cases for an ATG UE with antenna array.
Proposal 4: Define RRM test cases for ATG UE based on Table I.
Table I. Test cases for ATG UE.
	Cell re-selection
	Cell reselection to FR1 intra-frequency NR

	
	Cell reselection to FR1 inter-frequency NR

	
	Cell reselection to FR1 intra-frequency NR with enhanced requirements [Set2]

	
	Cell reselection to FR1 inter-frequency NR with enhanced requirements [Set2]

	Handover
	Intra-frequency handover from FR1 to FR1

	
	Inter-frequency handover from FR1 to FR1

	Conditional Handover
	Intra-frequency conditional handover from FR1 to FR1

	
	Intra-frequency conditional handover from FR1 to FR1

	RRC Re-establishment 
	Intra-frequency RRC Re-establishment in FR1

	
	Inter-frequency RRC Re-establishment in FR1

	
	Intra-frequency RRC Re-establishment in FR1 without serving cell timing

	RACH
	4-step RA type contention based random access test in FR1 for NR standalone

	
	4-step RA type non-contention based random access test in FR1 for NR standalone

	RRC release with redirection 
	Redirection from NR in FR1 to NR in FR1

	RLM
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS

	
	Radio Link Monitoring in-sync Test for FR1 PCell configured with SSB-based RLM RS

	
	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM RS

	
	Radio Link Monitoring in-sync Test for FR1 PCell configured with CSI-RS-based RLM RS

	BFD and CBD
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR

	
	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR

	Active BWP switch 
	DCI-based and Timer-based Active BWP Switch

	
	RRC-based Active BWP Switch

	UE specific CBW change
	UE specific CBW change on PCell in FR1

	Measurement
	Intra-frequency event triggered reporting tests without gap 

	
	Inter-frequency event triggered reporting tests with gap

	
	Inter-frequency event triggered reporting tests with gap

	
	Inter-frequency event triggered reporting tests without gap

	L1-RSRP
	SSB based L1-RSRP measurement

	
	CSI-RS based L1-RSRP measurement

	L1-SINR
	L1-SINR measurement with SSB based CMR and dedicated IMR

	
	L1-SINR measurement with CSI-RS based CMR and dedicated IMR




	R4-2316356
	Ericsson
	1. The legacy NR RMCs defined in section A.3.1 of TS 38.133 are reused for ATG test cases. 
 Following legacy NR OCNGs are reused for ATG test cases: 
· Generic OCNG pattern for all unused REs defined in A.3.2.1.1 in TS 38.133.
· Generic OCNG pattern for unused REs in the same bandwidth as CORESET defined in A.3.2.1.3 of TS 38.133.
· Generic OCNG pattern for all unused REs outside SSB slot(s) defined in A.3.2.1.4 in TS 38.133
Proposal 1 RAN4 not to define test cases for SCC.
Proposal 2 RAN4 to define test cases with non-DRX only.
Proposal 3 RAN4 to discuss additional test cases considering the new TDD pattern for ATG (if agreed).
Proposal 4 RAN4 to introduce new IDLE mode cell reselection test cases to verify that UE can meet the set of cell reselection requirements indicated by the new network indicator. 
Proposal 5 The new ATG cell reselection test cases shall verify following two types of cell reselections:
· Cell reselection to FR1 intra-frequency 
· Cell reselection to FR1 inter-frequency
Proposal 6 RAN4 to introduce new test cases to verify the handover and conditional handover requirements as follows:
· Intra-frequency handover from FR1 to FR1; known target cell
· Intra-frequency handover from FR1 to FR1; unknown target cell
· Inter-frequency handover from FR1 to FR1; unknown target cell
· Intra-frequency conditional handover from FR1 to FR1
· Inter-frequency conditional handover from FR1 to FR1

Proposal 7 RAN4 to introduce new test cases to verify the RRC re-establishment requirements:
· Intra-frequency RRC Re-establishment in FR1
· Inter-frequency RRC Re-establishment in FR1
Proposal 8 RAN4 to introduce new test cases to verify the random access requirements:
· 4-step RA type contention based random access test in FR1 for NR standalone
· 4-step RA type non-contention based random access test in FR1 for NR standalone
· 2-step RA type contention based random access test in FR1 for NR standalone
· 2-step RA type non-contention based test in FR1 for NR standalone
Proposal 9 RAN4 to introduce new test cases to verify the RRC connection release with redirection requirements:
· Redirection from NR in FR1 to NR in FR1
RAN4 to introduce new test cases to verify the ATG timing requirements as follows: 
a. NR UE Transmit Timing Test for FR1: to verify that the UE can follow frame timing change of the reference cell and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits.

b. Timing advance for ATG test is to verify UE Timing Advance adjustment delay and accuracy requirement.

Proposal 10 RAN4 to introduce new test cases to verify the ATG RLM requirements as follows:
· Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
· Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
· Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode
· Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode

Proposal 11 RAN4 to introduce new test cases to verify the ATG link recovery requirements as follows:
· Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode
· Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in non-DRX mode
Proposal 12 RAN4 to introduce new test cases to verify the ATG active BWP switch delay requirements:
· DCI-based and Timer-based Active BWP Switch
· RRC-based Active BWP Switch
Proposal 13 RAN4 to introduce new test cases to verify the ATG UE specific CBW change requirements as follows:
· UE specific CBW change on PCell in FR1 in non-DRX
Proposal 14 RAN4 to introduce new test cases to verify the pathloss reference signal switching delay requirements as follows:
· MAC-CE based pathloss reference signal switch delay
Proposal 15 RAN4 to discuss the test cases for TCI switching delay requirements for MAC-, DCI and RRC-based TCI state switching delay requirements. 
Proposal 16 RAN4 to follow the legacy FR1 test case configuration for ATG UE measurement requirements in FR1 2GHz.
Proposal 17 RAN4 to discuss how to model the L3 measurement test with beam sweeping in FR1 4GHz.
Proposal 18 RAN4 to introduce the following new test cases to verify the ATG UE measurement requirements in FR1.
· Intra-frequency measurement(2GHz)
· SA event-triggered reporting tests without gaps under non-DRX
· SA event-triggered reporting tests with per-UE gaps under non-DRX
· Inter-frequency measurement(2GHz)
· SA event triggered reporting tests without SSB time index detection when DRX is not used
· Intra-frequency measurement(4GHz)
· SA event-triggered reporting tests without gaps under non-DRX
· SA event-triggered reporting tests with per-UE gaps under non-DRX
· Inter-frequency measurement(4GHz)
· SA event triggered reporting tests without SSB time index detection when DRX is not used
· L1-RSRP measurement(2GHz and 4GHz)
· SSB based L1-RSRP measurement when DRX is not used
· CSI-RS based L1-RSRP measurement when DRX is not used

	R4-2316439
	ZTE Corporation
	Proposal 1: The general configuration of the test are suggested:
Testing band: 
Band n79 should be configured for the sake of phase array antenna relevant enhancements testing;
At least one band within {n1, n3, n34, n39, n41, n78} is considered to test other ATG enhancement besides the phase array antenna relevant enhancements testing;
Duplex: 
Similar as in legacy, both FDD and TDD should be configured.
SCS: 
Similar as in legacy, both 15kHz, 30kHz should be configured.
Not consider 60kHz since some RRM requirement is vacant for 60kHz.
TDD pattern: 
TDD pattern ‘30D4S6U’, S=’14GP’ should be prioritized in the test.
Proposal 2: Ignoring the frequency compensation when considering the measurement accuracy since no RRM impact. The accuracy of timing compensation consists of GNSS error and BS location error consideration, both have been addressed. No need to introduce additional measurement accuracy. 
Proposal 3: The accuracy requirement of L1 measurement should be identified for ATG.
Observation 1: The requirement of L3 measurement is divided into two cases: phase array antenna case and non-phase array antenna i.e. omni antenna case. For the former, reuse the requirement of legacy FR1 TN. For the latter, additional scaling factor N is introduced to address the beam issue during L3 measurement.
Proposal 4: Regarding L3 measurement accuracy, reuse the accuracy requirement of legacy FR1 TN for the non-phase array antenna assumption; it is better to identify the accuracy requirement for the phase array antenna assumption.
Proposal 5: A general principle is to only define the test cases for those requirements that are different from the TN deployment or not involved in the TN deployment.
Proposal 6: The following test cases are preferred for ATG test:
	TC index
	TC
	Purpose

	1
	ATG UE transmit timing
	To verify the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits.

	2
	ATG UE timing advance 
	To verify the UE Timing Advance adjustment delay and accuracy requirement, including the Koffset into the consideration.

	3
	Inter-frequency measurement for cell re-selection
	To verify whether the UE would perform set 1 or set 2 requirements based on the NW indicator. Furthermore, the Set 1 requirements is used by default if without any NW indicator.

	4
	Intra-frequency measurement for CONNECTED mode under phase antenna array assumption
	To verify whether the UE perform the intra-frequency measurement with the newly introduced scaling factor N. Both cases of with and without ATG cells location provision should be verified.

	5
	Inter-frequency measurement for CONNECTED mode under phase antenna array assumption
	To verify whether the UE perform the inter-frequency measurement with the newly introduced scaling factor N. Both cases of with and without ATG cells location provision should be verified.

	6
	L1-RSRP measurement accuracy under phase antenna array  assumption
	To verify whether the L1-RSRP measurement accuracy is within the specified limits under the assumption of phase antenna array

	7
	L1-SINR measurement accuracy under phase antenna array assumption
	To verify whether the L1-SINR measurement accuracy is within the specified limits under the assumption of phase antenna array

	8
	Intra-frequency measurement accuracy for CONNECTED mode under phase antenna array assumption  
	To verify whether the Intra-frequency measurement accuracy is within the specified limits under the assumption of phase antenna array. Both the cases with and without NW assistance on ATC cells reference location provision should be verified. 

	9
	Inter-frequency measurement accuracy for CONNECTED mode under phase antenna array assumption  
	To verify whether the Inter-frequency measurement accuracy is within the specified limits under the assumption of phase antenna array. Both the cases with and without NW assistance on ATC cells reference location provision should be verified. 






Measurement accuracy 
Issue 6-1-1: Measurement accuracy
· Proposals
· Option 1: Reuse the Es/Iot side condition and measurement accuracy requirement of legacy TN network for ATG.(CMCC)
· Option 2: The accuracy requirement of L1 measurement should be identified for ATG. Regarding L3 measurement accuracy, reuse the accuracy requirement of legacy FR1 TN for the non-phase array antenna assumption; it is better to identify the accuracy requirement for the phase array antenna assumption. (ZTE)
· Recommended WF
· reuse the L3 and L1 accuracy requirement of legacy FR1 TN for the non-phase array antenna assumption
· Further discuss whether to identify the incremental accuracy requirement for the phase array antenna assumption
Test cases and test configurations 
Issue 6-2-1: General test configuration
· Proposals
· Option 1:  (CMCC)
· Configuration 1:15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode, only for UE with omnidirectional antennas
· Configuration 2: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode, for both UE with omnidirectional antennas and for UE with antenna array
· Option 2: (ZTE)
· Testing band: 
· Band n79 should be configured for the sake of phase array antenna relevant enhancements testing;
· At least one band within {n1, n3, n34, n39, n41, n78} is considered to test other ATG enhancement besides the phase array antenna relevant enhancements testing;
· Duplex: 
· Similar as in legacy, both FDD and TDD should be configured.
· SCS: 
· Similar as in legacy, both 15kHz, 30kHz should be configured.
· Not consider 60kHz since some RRM requirement is vacant for 60kHz.
· TDD pattern: 
· TDD pattern ‘30D4S6U’, S=’14GP’ should be prioritized in the test.
· Option 3: RAN4 to discuss additional test cases considering the new TDD pattern for ATG (if agreed). (Ericsson)
· Recommended WF
· To be discussed based on Option 1, and further discuss whether and how to configure the testing band and TDD pattern

Issue 6-2-2: Test scope
· Proposals
· Option 1: Only define test case for non-DRX mode in connected mode (HW, Ericsson)
· Option 2: Define test cases for both DRX mode and non-DRX mode. (CMCC)
· Option 3: RAN4 not to define test cases for SCC. (Ericsson)
· Option 4: A general principle is to only define the test cases for those requirements that are different from the TN deployment or not involved in the TN deployment. (ZTE)
· Recommended WF
· RAN4 not to define test cases for SCC
· For DRX configuration: To be discussed 
· Further discuss whether to define the test cases which has same core requirements as TN
· Companies can show your support in the table below
	Test scope
RRC_IDLE state mobility
	Test number
	Supporter

	Cell reselection to intra-frequency neighbour cell
	ATG 1-1
	CMCC (Neighbour cell reference BS location is provided)
HW, Ericsson

	Location based cell reselection to intra-frequency neighbour cell
	ATG 1-2
	CMCC (Neighbour cell reference BS location is provided)

	Cell reselection to inter-frequency neighbour cell
	ATG 1-3
	CMCC (Neighbour cell reference BS location is not provided)
HW, Ericsson

	Cell reselection to inter-frequency NR cell for UE configured with [enhanced requirements]
	ATG 1-4
	CMCC (Neighbour cell reference BS location is provided)
HW, Ericsson, ZTE

	Location based cell reselection to inter-frequency neighbour cell
	ATG 1-5
	CMCC (Neighbour cell reference BS location is provided)



	Test scope
RRC_CONNECTED state mobility
	Test number
	Supporter

	Intra-frequency HO with known target cell
	ATG 2-1
	CMCC, HW, Ericsson

	Intra-frequency HO with unknown target cell
	ATG 2-2
	CMCC (Neighbour cell reference BS location is provided)
HW, Ericsson

	Inter-frequency HO with known target cell
	ATG 2-3
	CMCC, [HW]

	Inter-frequency HO with unknown target cell
	ATG 2-4
	CMCC (Neighbour cell reference BS location is not provided)
HW, Ericsson

	Intra-frequency location based CHO 
	ATG 2-5
	CMCC (Neighbour cell reference BS location is not provided)
HW, Ericsson

	Inter-frequency location based CHO 
	ATG 2-6
	CMCC (Neighbour cell reference BS location is provided)
HW, Ericsson

	Intra-frequency RRC Re-establishment with known target cell
	ATG 2-7
	CMCC
HW, Ericsson

	Intra-frequency RRC Re-establishment with unknown target cell 
	ATG 2-8
	CMCC (Neighbour cell reference BS location is not provided)


	Inter-frequency RRC Re-establishment with known target cell
	ATG 2-9
	CMCC


	Inter-frequency RRC Re-establishment with unknown target cell 
	ATG 2-10
	CMCC (Neighbour cell reference BS location is provided)
HW, Ericsson

	Inter-frequency RRC Re-establishment in FR1 without serving cell timing
	ATG 2-11
	HW

	4-step RA type contention based random access test
	ATG 2-12
	CMCC, HW, Ericsson

	4-step RA type Non-Contention based random access test
	ATG 2-13
	CMCC, HW, Ericsson

	2-step RA type contention based random access test
	ATG 2-14
	CMCC, Ericsson

	2-step RA type Non-Contention based random access test
	ATG 2-15
	CMCC, Ericsson

	RRC Connection Release with Redirection
	ATG 2-16
	CMCC (Neighbour cell reference BS location is provided)
HW, Ericsson



	Test scope
Timing
	Test number
	Supporter

	UE transmit timing test
	ATG 3-1
	CMCC, Ericsson, ZTE

	Timing advance adjustment delay and accuracy
	ATG 3-2
	CMCC, Ericsson, ZTE



	Test scope
Signalling characteristics
	Test number
	Supporter

	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
	ATG 4-1
	CMCC, HW, Ericsson

	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in non-DRX mode
	ATG 4-2
	CMCC, HW, Ericsson

	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	ATG 4-3
	CMCC

	Radio Link Monitoring In-sync Test for FR1 PCell configured with SSB-based RLM RS in DRX mode
	ATG 4-4
	CMCC

	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode
	ATG 4-5
	CMCC, HW, Ericsson

	Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in non-DRX mode
	ATG 4-6
	CMCC, HW, Ericsson

	Radio Link Monitoring Out-of-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX mode
	ATG 4-7
	CMCC

	Radio Link Monitoring In-sync Test for FR1 PCell configured with CSI-RS-based RLM in DRX mode
	ATG 4-8
	CMCC

	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in non-DRX mode
	ATG 4-9
	CMCC, HW, Ericsson

	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with SSB-based BFD and LR in DRX mode
	ATG 4-10
	CMCC

	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in non-DRX mode
	ATG 4-11
	CMCC, HW, Ericsson

	Beam Failure Detection and Link Recovery Test for FR1 PCell configured with CSI-RS-based BFD and LR in DRX mode
	ATG 4-12
	CMCC

	DCI-based and Timer-based Active BWP Switch
	ATG 4-13
	CMCC, HW, Ericsson

	RRC-based Active BWP Switch
	ATG 4-14
	CMCC, HW, Ericsson

	UE specific CBW change
	ATG 4-15
	CMCC, HW, Ericsson

	Pathloss reference signal switching delay
	ATG 4-16
	CMCC



	Test scope
Measurement procedure
	Test number
	Supporter

	Intra-frequency measurements event triggered reporting tests without gap under non-DRX
	ATG 5-1
	CMCC (Neighbour cell reference BS location is provided)
HW, Ericsson, ZTE (under phase antenna array assumption)

	Intra-frequency measurements event triggered reporting tests without gap under DRX
	ATG 5-2
	CMCC (Neighbour cell reference BS location is not provided), ZTE (under phase antenna array assumption)

	Intra-frequency measurements event triggered reporting tests with per-UE gaps under non-DRX
	ATG 5-3
	CMCC (Neighbour cell reference BS location is not provided)
HW, Ericsson, ZTE (under phase antenna array assumption)

	Intra-frequency measurements event triggered reporting tests with per-UE gaps under DRX
	ATG 5-4
	CMCC (Neighbour cell reference BS location is provided), ZTE (under phase antenna array assumption)

	Intra-frequency measurements event triggered reporting tests without gap under non-DRX with SSB index reading
	ATG 5-5
	CMCC (Neighbour cell reference BS location is provided), ZTE (under phase antenna array assumption)

	Intra-frequency measurements SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading
	ATG 5-6
	CMCC (Neighbour cell reference BS location is provided), ZTE (under phase antenna array assumption)

	Inter-frequency measurements event triggered reporting tests for FR1 without SSB time index detection when DRX is not used
	ATG 5-7
	CMCC (Neighbour cell reference BS location is not provided)
HW, Ericsson, ZTE (under phase antenna array assumption)

	Inter-frequency measurements event triggered reporting tests for FR1 without SSB time index detection when DRX is used
	ATG 5-8
	CMCC (Neighbour cell reference BS location is provided), ZTE (under phase antenna array assumption)

	Inter-frequency measurements event triggered reporting tests for FR1 with SSB time index detection when DRX is not used
	ATG 5-9
	CMCC (Neighbour cell reference BS location is provided)
HW, ZTE (under phase antenna array assumption)

	Inter-frequency measurements event triggered reporting tests for FR1 with SSB time index detection when DRX is used
	ATG 5-10
	CMCC (Neighbour cell reference BS location is not provided), ZTE (under phase antenna array assumption)

	Inter-frequency measurements event triggered reporting tests for FR1 without gap when DRX is used
	ATG 5-11
	CMCC (Neighbour cell reference BS location is provided), ZTE (under phase antenna array assumption)

	Inter-frequency measurements event triggered reporting tests for FR1 without gap when DRX is not used
	ATG 5-12
	CMCC (Neighbour cell reference BS location is provided)
HW, ZTE (under phase antenna array assumption)

	SSB based L1-RSRP measurement when DRX is not used
	ATG 5-13
	CMCC, HW, Ericsson, ZTE (under phase antenna array assumption)

	SSB based L1-RSRP measurement when DRX is used
	ATG 5-14
	CMCC, ZTE (under phase antenna array assumption)

	CSI-RS based L1-RSRP measurement when DRX is not used
	ATG 5-15
	CMCC, HW, Ericsson, ZTE (under phase antenna array assumption)

	CSI-RS based L1-RSRP measurement when DRX is used
	ATG 5-16
	CMCC, ZTE (under phase antenna array assumption)

	L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured when DRX is used
	ATG 5-17
	CMCC, ZTE (under phase antenna array assumption)

	L1-SINR measurement with SSB based CMR and dedicated IMR when DRX is not used
	ATG 5-18
	CMCC, HW, ZTE (under phase antenna array assumption)

	L1-SINR measurement with CSI-RS based CMR and dedicated IMR configured when DRX is not used
	ATG 5-19
	CMCC, HW, ZTE (under phase antenna array assumption)

	SA intra-frequency CGI identification of NR neighbor cell in FR1
	ATG 5-20
	CMCC



	Test scope
Measurement Performance requirements
	Test number
	Supporter

	SS-RSRP intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-1
	CMCC, ZTE (under phase antenna array assumption)

	SS-RSRP inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-2
	CMCC, ZTE (under phase antenna array assumption)

	SS-RSRQ intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-3
	CMCC, ZTE (under phase antenna array assumption)

	SS-RSRQ inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-4
	CMCC, ZTE (under phase antenna array assumption)

	SS-SINR intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-5
	CMCC, ZTE (under phase antenna array assumption)

	SS-SINR inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-6
	CMCC, ZTE (under phase antenna array assumption)

	L1-RSRP measurement SSB based L1-RSRP measurement
	ATG 6-7
	CMCC

	L1-RSRP measurement CSI-RS based L1-RSRP measurement on resource set with repetition off
	ATG 6-8
	CMCC

	L1-SINR measurement with CSI-RS based CMR and no dedicated IMR configured and CSI-RS resource set with repetition off
	ATG 6-9
	CMCC

	L1-SINR measurement with SSB based CMR and dedicated IMR
	ATG 6-10
	CMCC

	L1-SINR measurement with CSI-RS based CMR and dedicated IMR
	ATG 6-11
	CMCC

	CSI-RSRP intra-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-12
	CMCC

	CSI-RSRP inter-frequency case measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-13
	CMCC

	CSI-RSRQ Intra-frequency measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-14
	CMCC

	CSI-RSRQ Inter-frequency measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-15
	CMCC

	CSI-SINR intra-frequency measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-16
	CMCC

	CSI-SINR Inter-frequency measurement accuracy with FR1 serving cell and FR1 target cell
	ATG 6-17
	CMCC




Issue 6-2-3: RMC
· Proposals
· Option 1: The legacy NR RMCs defined in section A.3.1 of TS 38.133 are reused for ATG test cases. (Ericsson)
· Recommended WF
· Option 1 can be the baseline

Issue 6-2-4: OCNG
· Proposals
· Option 1: Following legacy NR OCNGs are reused for ATG test cases: (Ericsson)
· Generic OCNG pattern for all unused REs defined in A.3.2.1.1 in TS 38.133.
· Generic OCNG pattern for unused REs in the same bandwidth as CORESET defined in A.3.2.1.3 of TS 38.133.
· Generic OCNG pattern for all unused REs outside SSB slot(s) defined in A.3.2.1.4 in TS 38.133
· Recommended WF
· Option 1 can be the baseline. 


Issue 6-2-5: Test method for UE with antenna array
· Proposals
· Option 1: RAN4 to discuss whether and how to define test cases for an ATG UE with antenna array (HW)
· Option 2: RAN4 to discuss how to model the L3 measurement test with beam sweeping in FR1 4GHz. (Ericsson)
· Recommended WF
· To be discussed

Issue 6-2-6: whether to define test cases for TCI switching delay requirements
· Proposals
· Option 1: RAN4 to discuss the test cases for TCI switching delay requirements for MAC-, DCI and RRC-based TCI state switching delay requirements.  (Ericsson)
· Recommended WF
· To be discussed

Issue 6-2-7: GNSS setup
· Proposals
· Option 1: GNSS is viable via AT command for all test cases, and GNSS only changed during the test for location-based CHO.  (HW)
· Recommended WF
· To be discussed

Issue 6-2-8: UE mobility assumption
· Proposals
· Option 1: For the location-based cell re-selection tests, location-based CHO tests and UL transmit timing tests, the UE mobility should be assumed with 1200km/h. For the other tests, UE could be assumed with no mobility. (CMCC)
· Recommended WF
· To be discussed

Issue 6-2-9: Neighbour cell configuration
· Proposals
· Option 1: For the FDD cell re-selection test and intra/inter-frequency measurement test for UE with omnidirectional antenna, configure 1 neighbour cell. For the TDD cell re-selection test and and intra/inter-frequency measurement test for UE with antenna array, choose some test cases to configure 2 neighbour cells. (CMCC)
· Recommended WF
· To be discussed

Issue 6-2-10: Channel model
· Proposals
· Option 1: Use the AWGN with residual doppler channel model for RRM test cases.  (CMCC)
· Recommended WF
· To be discussed


Topic #6: CR and TP
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2315109
	CATT
	Draft CR on L3 measurement procedure requirements for ATG

	R4-2315162
	CMCC
	CR to TS 38.133 on ATG mobility requirements for RRC_IDLE and CONNECTED mode

	R4-2316357
	Ericsson
	Corrections to the ATG mobility requirements

	R4-2316454
	ZTE
	Draft CR on CONNECTED state mobility for ATG

	R4-2316491
	Ericsson
	Draft CR:  UE transmit timing for ATG (removal of brackets)

	R4-2315163
	CMCC
	CR to TS 38.133 on ATG signaling characteristics requirements

	R4-2316358
	Ericsson
	Corrections to the ATG signaling characteristics requirements

	R4-2315165
	CMCC
	CR to TS 38.133 on ATG measurement requirements for RRC_CONNECTED mode

	R4-2315513
	LG Electronics
	Draft CR on directional beam for NR ATG 



Open issues summary
Sub-topic 5-1 Draft CRs and TP to review
	T-doc number
	Company
	Proposals / Observations
	Recommended WF

	R4-2315162
	CMCC
	CR to TS 38.133 on ATG mobility requirements for RRC_IDLE and CONNECTED mode
	CRs can be merged
Further revise the CR according to the agreements of Issue 1-2, Issue 2-1 to Issue 2-6


	R4-2316357
	Ericsson
	Corrections to the ATG mobility requirements
	

	R4-2316454
	ZTE
	Draft CR on CONNECTED state mobility for ATG
	

	R4-2316491
	Ericsson
	Draft CR:  UE transmit timing for ATG (removal of brackets)
	Further revise the CR according to the agreements of Issue 1-2, Issue 3-1

	R4-2315163
	CMCC
	CR to TS 38.133 on ATG signaling characteristics requirements
	CRs can be merged
Further revise the CR according to the agreements of Issue 1-2, Issue 4-1


	R4-2316358
	Ericsson
	Corrections to the ATG signaling characteristics requirements
	

	R4-2315165
	CMCC
	CR to TS 38.133 on ATG measurement requirements for RRC_CONNECTED mode
	CRs can be merged
Further revise the CR according to the agreements of Issue 1-2, Issue 5-1 and 5-3


	R4-2315109
	CATT
	Draft CR on L3 measurement procedure requirements for ATG
	

	R4-2315513
	LG Electronics
	Draft CR on directional beam for NR ATG 
	



