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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In the agreed CR, R4-1808441[1], RAN4 finalized SFTD delay requirements when PSCell is not configured. However, there are some issues are not discussed. In this contribution, we discuss the following two remaining issues:
· Inter-RAT SFTD measurement procedure including starting timing and overall required test delay
· How to handle inter-RAT SFTD measurement when PCell is changed due to handover
In the agreed CR, R4-1808471[2], in some SMTC periodicity configurations, the missing ACK/NACK probability for inter-band is higher than 10% and it has negative impacts on eNB OLLA. Therefore minimizing interruption number is beneficial for eNB OLLA stability and UE throughput performance. In this contribution, we revisit inter-band interruption-based SFTD procedure and further lower interruption number by reducing RF on-off number.
2	Delay requirement when PSCell is not configured
2.1	Inter-RAT SFTD measurement starting timing when PSCell is not configured 
According to TS 36.133 V 15.1.0, eNB can request UE to perform inter-RAT measurement. 
TS 36.133 V15.1.0 
reportSFTD-Meas
If this field is set to pSCell, the UE shall measure SFTD between the PCell and the PSCell as specified in TS 38.215 [89]. If the field is set to neighborCells, the UE shall measure SFTD between the PCell and the NR cells included in cellsForWhichToReportSFTD, as specified in TS 38.215 [89]. E-UTRAN only includes this field when setting triggerType to periodical and purpose to reportStrongestCells. If included, the UE shall ignore the triggerType and maxReportCells fields






When the network requests with reportSFTD-Meas set to neighborCells, the UE shall perform inter-RAT SFTD measurement and report inter-RAT SFTD result with/without RSRP. The overall testing delay includes
· RRC procedure delay
· SFTD measurement delay, Tmeasure_SFTD1
· SFTD measurement reporting delay
[bookmark: _Ref516732055]Proposal 1: Before PSCell configured, the UE shall perform inter-RAT SFTD measurement and report SFTD result with/without RSRP when the network requests with reportSFTD-Meas set to neighborCells. The overall delay includes RRC procedure delay, SFTD measurement delay, and SFTD measurement reporting delay. 
2.2 	UE behaviour on inter-RAT SFTD measurement when PCell is changed due to handover 
To derive SFTD result, UE shall compare the observed SFN and frame timing difference between the E-UTRA PCell and the NR cell. If PCell is changed due to handover, the timing of E-UTRA PCell timing changes and this SFTD result is no longer valid. Therefore, once receiving handover command, to have seamless service, UE starts performing handover procedure and aborts inter-RAT SFTD measurement immediately. If network still needs this UE to report inter-RAT SFTD result, network can configure new measurement configuration from new PCell to trigger inter-RAT SFTD measurement.
[bookmark: _Ref516764181]Proposal 2: If PCell is changed due to handover while UE is performing inter-RAT SFTD measurement with no configured PSCell, UE aborts inter-RAT SFTD measurement.
3	Interruption requirement when PSCell is not configured
Two interruptions occur at the beginning and end of every RF-ON period. Without optimization, the number of interruption is shown in Table 1. However, based on table 1, the missed ACK/NACK probability may be higher than 0.1 in some SMTC periodicities [2] and it has negative impacts on eNB OLLA stability.

	
	FR1
	FR2
(without considering Rx beam sweeping)

	AGC free running
	2
	2 

	Cell search
	4x TSSB /5
	4x TSSB /5 

	MIB decoding without RSRP measurement
	2
	2 

	MIB decoding with RSRP measurement
	10
	10 

	Total number of interruption without RSRP measurement
	4x TSSB /5+4
	4x TSSB /5+4

	Total number of interruption with RSRP measurement
	4x TSSB /5+14
	4x TSSB /5+14

	Note: TSSB is the SSB burst periodicity.
Note: In FR1, UE can decode the MIB of all detectable cells in the layer by one SMTC occasion. In FR2, UE can decode the MIB of all detectable cells on the same Rx beam in the layer by one SMTC occasion.


Table 1: number of interruption
[image: ]
Figure 1: Reduce interruption number for interruption-based solution
As shown in Figured 1, it is observed that 2 interruption subframes can be reduced by keeping RF-on during the AGC free running and first cell search phases. During RSRP measurement phase, when SMTC periodicity is less than 20ms, the gain of power saving from frequent RF on-off is marginal. Therefore, in these cases, to minimize interruption number, RF can be kept at on-state during RSRP phase. Table 2 and Table 3 summarize the interruption number and ACK/NACK missing probability respectively during Tmeasure_SFTD1 after interruption reduction.
	SMTC periodicity (unit: ms)
	5
	10
	20
	40
	80
	160

	Total number of interruption for FR1 and FR2 without considering RX beam sweeping
	with RSRP measurement
	6
	10
	28
	44
	76
	140

	
	without RSRP measurement
	6
	10
	18
	34
	66
	130


Table 2: Total interruption number after interruptio reduction
	SMTC periodicity (unit: ms)
	5
	10
	20
	40
	80
	160

	Probability of missed ACK/NACK
	with RSRP measurement
	6.4%
	5.3%
	7.4%
	5.8%
	5.0%
	4.7%

	
	without RSRP measurement
	8.6%
	7.2%
	6.5%
	6.1%
	5.9%
	5.9%


Table 3: ACK/NACK missing probability for FR1 and FR2
[bookmark: _Ref516732081]Proposal 3: The UE is allowed an interruption on PCell and activated SCells if configured during Tmeasure_SFTD1 due to inter-band SFTD measurements on NR cells with probability of missed ACK/NACK up to 
	SMTC periodicity (unit: ms)
	5
	10
	20
	40
	80
	160

	Probability of missed ACK/NACK
	with RSRP measurement
	6.4%
	5.3%
	7.4%
	5.8%
	5.0%
	4.7%

	
	without RSRP measurement
	8.6%
	7.2%
	6.5%
	6.1%
	5.9%
	5.9%


4	Summary
Based on the discussion in section 2, and 3, we have the following proposals:
Proposal 1: Before PSCell configured, the UE shall perform inter-RAT SFTD measurement and report SFTD result with/without RSRP when the network requests with reportSFTD-Meas set to neighborCells. The overall delay includes RRC procedure delay, SFTD measurement delay, and SFTD measurement reporting delay.
Proposal 2: If PCell is changed due to handover while UE is performing inter-RAT SFTD measurement with no configured PSCell, UE aborts inter-RAT SFTD measurement.
Proposal 3: The UE is allowed an interruption on PCell and activated SCells if configured during Tmeasure_SFTD1 due to inter-band SFTD measurements on NR cells with probability of missed ACK/NACK up to
	SMTC periodicity (unit: ms)
	5
	10
	20
	40
	80
	160

	Probability of missed ACK/NACK
	with RSRP measurement
	6.4%
	5.3%
	7.4%
	5.8%
	5.0%
	4.7%

	
	without RSRP measurement
	8.6%
	7.2%
	6.5%
	6.1%
	5.9%
	5.9%
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