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Start of Change 1
9.4.v	NR – E-UTRAN measurements without measurement gaps
9.4.v.1	Introduction
The requirements in this clause are specified for NR−E-UTRAN FDD and NR−E-UTRAN TDD measurements and are applicable without an explicit E-UTRAN neighbour cell list containing physical layer cell identities, for a UE:
-	in RRC_CONNECTED state, and configured with SA with NRE-UTRAN FDD or TDD measurement (RSRP, RSRQ, RS-SINR, RSTD, or E-CID RSRP and RSRQ) on E-UTRA frequency carrier
The inter-RAT EUTRA measurement requirements in this clause are applicable provided 
-	UE supports eutra-NeedForGapNCSG-reporting-r17 and indicating ‘nogap-noncsg’ in the E-UTRA band in NeedForGapNCSG-InfoEUTRA for inter-RAT EUTRA measurement, or	Comment by Qiming Li: < Agreement in R4#106bis-e>:
Reuse NeedForNCSG-InfoEUTRA-r17 to support Case b-1 and Define requirements for case when UE reports “nogap-noncsg” in NeedForNCSG-InfoEUTRA-r17 for indicating no-gap without interruption. 
-	UE supports [case b-2].	Comment by Qiming Li: < Agreement in R4#107>:
Introduce a new per-UE capability to support case b-2 similar as Rel-16 inter-frequency measurement without gap.
“No gap with interruption” is not considered for case b-2.
No interruption is considered for case b-2. 
[9.4.v.2	Collision handling between EMW and MG/SMTC/SSB/CSI-RS configured for RLM/BFD/CBD/L1-RSRP measurement
[bookmark: _Hlk97307080][bookmark: _Hlk97307155][bookmark: _Hlk97307288]When UE is configured with EMW and measurement gap, EMW and measurement gap occasions are considered colliding if the two occasions are fully or partially overlapping in time domain.
When UE is configured with EMW and SMTC/SSB/CSI-RS configured for RLM/BFD/CBD/L1-RSRP measurement, EMW and SMTC/SSB/CSI-RS occasions are considered colliding if the two occasions are fully or partially overlapping in time domain, provided that inter-RAT measurement during EMW would cause scheduling restriction.
In case of collision between EMW and measurement gap and EMW periodicity is smaller than MGRP, the UE shall perform measurements within measurement gap and drop the colliding EMW occasion. The UE shall be able to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI in the corresponding NR serving cells in the slots not overlapping with measurement gap during EMW and scheduling restriction does not apply. 
· Otherwise, [For case b-2], in case of collision between EMW and SMTC/SSB/CSI-RS configured for RLM/BFD/CBD/L1-RSRP measurement, the UE shall perform measurements on SMTC/SSB/CSI-RS configured for RLM/BFD/CBD/L1-RSRP measurement and drop the colliding EMW occasion. The UE shall be able to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI in the corresponding NR serving cells in the slots not overlapping with SMTC/SSB/CSI-RS during EMW and scheduling restriction does not apply.] 
Parameter TInter1 used in inter-RAT requirements in clause 9.4.v is defined based on Table 9.4.v.2-1:
Table 9.4.v.2-1 [the effective measurement window] 
	Configuration
	[Effective measurement window periodicity] [ms] 
	[Effective measurement window duration] [ms]
	Tinter1 

	0
	80
	5
	TBD

	1 
	40
	5
	TBD


Editor’s note: EMW configuration with other EMW durations is still under discussion. 

End of Change 1


Start of Change 2
9.4.v.4	NR − E-UTRAN TDD measurements
9.4.v.4.1	Introduction
The requirements are applicable for NR−E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements.
In the requirements, an E-UTRAN TDD cell is considered to be detectable when:
-	RSRP related conditions in the accuracy requirements in clause 10.2.2 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],
-	RSRQ related conditions in the accuracy requirements in clause 10.2.3 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.3 of TS 36.133 [15],
	RS-SINR related conditions in the accuracy requirements in clause 10.2.5 are fulfilled for a corresponding Band, together with the corresponding side conditions in Annex B.2.3 and Annex B.3.19 of TS 36.133 [15].
9.4.v.4.2	Requirements when no DRX is used
The UE shall be able to identify a new detectable TDD cell within TIdentify, E-UTRAN TDD according to the following expression:
-	When configuration 0 or configuration 1 in Table 9.4.v.4.2-1 is applied,
	 ,
-	When configuration 2 or configuration 3 in Table 9.4.v.4.2-1 is applied,
	,
where:
	TBasicIdentify = [480 ms],
	TInter1 is defined in clause 9.4.v.1,
	CSSFinterRAT = [TBD]. 
	[Kp is the scaling factor due to overlapping between EMW and SMTC, measurement gap, or SSB/CSI-RS configured for RLM/BFD/CBD/L1-RSRP measurement. Kp =1 if EMW is fully non-overlapped with SMTC, SSB/CSI-RS configured for RLM, BFD, CBD or L1-RSRP measurement and measurement gap. Otherwise, Kp = Ntotal / Navailable, where Navailable and Ntotal are calculated as follows:
-	For a window W of duration max(EMW period, SMTC period,  MGRP, TSSB, TCSI-RS), where SMTC period follows smtc1 if high layer in TS 38.331 [2] signaling of smtc2 is not present on the same carrier frequency. Otherwise, SMTC period follows smtc2, TSSB/TCSI-RS is the periodicity of SSB/CSI-RS configured for RLM/BFD/CBD/L1-RSRP measurement on the same carrier frequency, and starting from the beginning of any SMTC occasion
-	Ntotal is the total number of EMW occasions within the window W, including those overlapped with SMTC, measurement gap, or SSB/CSI-RS configured for RLM/BFD/CBD/L1-RSRP measurement, and
-	Navailable is the number of EMW occasions that are not overlapped with any SMTC, measurement gap, or SSB/CSI-RS configured for RLM/BFD/CBD/L1-RSRP measurement within the window W, after accounting for EMW collisions by applying the EMW collision rule in section 9.4.v.2.
-	FFS: Kp = 1 when Navailable = 0.]
Identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of TMeasure, E-UTRAN TDD defined in Table 9.4.v.4.2-1.
Table 9.4.v.4.2-1: TMeasure, E-UTRAN TDD for different configurations
	Configuration
	Measurement bandwidth (RB)
	Number of UL/DL sub-frames per half frame (5 ms)
	DwPTS

	Tmeasure, E-UTRAN TDD (ms)

	
	
	DL
	UL
	Normal CP
	Extended CP
	

	0
	6
	2
	2
	[image: ]
	[image: ]
	[TBD]

	1 (Note 1)
	50
	2
	2
	[image: ]
	[image: ]
	[TBD]

	2
	6
	1
	3
	[image: ]
	[image: ]
	[TBD]

	3 (Note 1)
	50
	1
	3
	[image: ]
	[image: ]
	[TBD]

	NOTE 1:	This configuration is optional.




When measurement gaps are scheduled for E-UTRAN TDD inter-RAT measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting RSRP, RSRQ, and RS-SINR measurements to higher layers with measurement period Tmeasure, E-UTRAN TDD given by table 9.4.v.4.2-1.
If higher layer filtering is used, an additional cell identification delay can be expected.
The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause 10.2.5.
9.4.v.4.3	Requirements when DRX is used
When DRX is in use the UE shall be able to identify a new detectable E-UTRAN TDD cell within TIdentify, E-UTRAN TDD specified in Table 9.4.v.4.3-1. 
Table 9.4.v.4.3-1: Requirement to identify a newly detectable E-UTRAN TDD cell
	DRX cycle length (s)
	TIdentify, E-UTRAN TDD (s) (DRX cycles)

	
	Gap/NCSG period = 40 ms, 20 ms
	Gap/NCSG period = 80 ms

	≤0.16
	Non-DRX requirements in clause 9.4.3.2 apply
	Non-DRX requirements in clause 9.4.3.2 apply

	0.256
	[TBD]
	[TBD]

	0.32
	[TBD]
	[TBD]

	0.32< DRX-cycle ≤10.24
	[TBD]
	[TBD]

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	 CSSFinterRAT is as defined in clause 9.4.3.2.
NOTE 3:	Kgap_EUTRA is only applicable for a UE supporting concurrent measurement gaps. Otherwise Kgap_EUTRA =1
NOTE 4:	If multiple concurrent gaps are configured, the gap period is the periodicity of the MG pattern associated to the E-UTRA inter-RAT frequency layer.



When DRX is in use, the UE shall be capable of performing NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements of at least 4 identified E-UTRAN TDD cells per E-UTRA TDD frequency layer during each layer 1 measurement period, for up to 7 E-UTRA TDD carrier frequency layers, and the UE physical layer shall be capable of reporting NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements to higher layers with the measurement period Tmeasure, E-UTRAN TDD specified in Table 9.4.v.4.3-3.
Table 9.4.v.4.3-3: Requirement to measure E-UTRAN TDD cells
	DRX cycle length (s)
	Tmeasure, E-UTRAN TDD (s) (DRX cycles)

	≤0.08
	[Non-DRX Requirements in clause 9.4.v.4.2 apply]

	0.128
	[For configuration 2 Note3, non-DRX requirements in clause 9.4.v.4.2 apply,]
Otherwise: [TBD]

	0.128<DRX-cycle≤10.24
	[TBD]

	NOTE 1:	The time depends on the DRX cycle length.
NOTE 2:	CSSFinterRAT is as defined in clause 9.4.v.4.2.
NOTE 3:	See Table 9.4.v.4.2-1.




If higher layer filtering is used, an additional cell identification delay can be expected.
The NR – E-UTRAN TDD RSRP measurement accuracy for all measured cells shall be as specified in clause 10.2.2. The NR – E-UTRAN TDD RSRQ measurement accuracy for all measured cells shall be as specified in clause 10.2.3. The NR – E-UTRAN TDD RS-SINR measurement accuracy for all measured cells shall be as specified in clause 10.2.5.
9.4.v.4.4	Measurement reporting requirements
9.4.v.4.4.1	Periodic Reporting
The reported NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in periodically triggered measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.
9.4.v.4.4.2	Event-Triggered Periodic Reporting
The reported NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered periodic measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.
The first report in event-triggered periodic measurement reporting shall meet the requirements specified in clause 9.4.v.4.4.3.
9.4.v.4.4.3	Event-Triggered Reporting
The reported NR – E-UTRAN TDD RSRP, RSRQ, and RS-SINR measurements contained in event-triggered measurement reports shall meet the requirements in clauses 10.2.2, 10.2.3, and 10.2.5, respectively.
The UE shall not send any event-triggered measurement reports as long as no reporting criteria are fulfilled.
The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH where TTIDCCH is the duration of subframe or slot or subslot when the measurement report is transmitted on the PUSCH with subframe or slot or subslot duration. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than T Identify, E-UTRAN TDD defined in clauses 9.4.v.4.2 and 9.4.v.4.3 without DRX and with DRX, respectively. When L3 filtering is used, an additional delay can be expected.
If a cell which has been detectable at least for the time period TIdentify, E-UTRAN TDD becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event as per TS 38.331 [2], the event triggered measurement reporting delay shall be less than TMeasure, E-UTRAN TDD provided the timing to that cell has not changed more than  50 Ts while measurement gap or NCSG has not been available and the L3 filter has not been used.
9.4.v.4.5	Scheduling availability during NR − E-UTRAN TDD measurements
When any of the conditions in the following clauses is met, there are restrictions on the scheduling availability; otherwise, there is no scheduling restriction. 
9.4.v.4.5.1	Scheduling availability of UE performing inter-RAT measurements in TDD bands on FR1
Editor Notes: FFS the scheduling restriction will be applied to the whole EMW or with the symbols level. 
[When the UE performs inter-RAT measurements in a TDD band, the following restrictions apply due to RSRP, RS-SINR and RSRQ measurement
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on [all symbols within EMW duration]. 
When TDD intra-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols. 
When TDD inter-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell also apply to all other serving cells in a different band on the symbols that fully or partially overlap with the aforementioned restricted symbols, if UE does not have the capability of supporting simultaneousRxTxInterBandCA for this band pair.
[9.4.v.4.5.2	Scheduling availability of UE performing inter-RAT measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1
Editor Notes: FFS the mix-numerology capability for scheduling restriction
For UE which do not support [interRATDiffNumerology] [14] the following restrictions apply due to RSRP/RSRQ/SINR measurement
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on [all symbols within EMW duration].
When intra-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols. ]


End of Change
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