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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In the approved CR, R4-1805956 [1], some SFTD measurement details when PSCell is not configured are still FFS. In this contribution, we discuss the remaining issues listed in [1] by following structure:
· Interruption-based SFTD measurement
· Side condition
· Requirement
· Report number constraint
· Requirement with RSRP report
· Measurement gap based SFTD measurement
· Requirement
2	Interruption-based SFTD measurement when PSCell is not configured 
2.1 	Side condition
Since measurement gap is not given, UE has to continue its communication toward LTE serving cells when performing SFTD measurement. In some sense, it is similar to activate a new NR DL CC from UE perspective. Therefore UE is able to do SFTD measurement if the combination of exiting LTE serving carriers and the carrier for interruption-based SFTD measurement is not one of the band combination supported by UE. Interruption-based SFTD measurement configuration is valid if SFTD measurement is treated as one configured NR CC and UE still supports this band combination.
[bookmark: _Ref508973905]Proposal 1: UE is able to do interruption-based SFTD measurement if the exiting LTE serving carriers and the carrier for interruption-based SFTD measurement is not one of the band combination supported by UE.
In addition to the serving LTE cells, UE may also be configured with gap to measure inter-frequency LTE carrier and inter-RAT NR carrier (the NR layer is not the same as the carrier UE perform SFTD). In this case, UE encounters the situation that both interruption-based SFTD and inter-frequency/RAT measurement have to be down at the same time. In order to guarantee SFTD measurement performance without missing any potential SSB time location, UE has to drop the inter-frequency/RAT measurements in the gap. Otherwise, UE may miss the SSB which only comes during the measurement gap duration.
[bookmark: _Ref513644398]Proposal 2: UE will suspend all inter-frequency and inter-RAT measurements when performing interruption-based SFTD measurement.
Because NR PSCell is not configured, UE can have enough NR HW resource to perform interruption-based SFTD measurement. In other word, UE is not expected to conduct other tasks that will compete the same HW resources, e.g., PSCell addition. RAN4 shall clarify whether NR PSCell addition may occur during performing interruption-based SFTD measurement. If NR PSCell addition is unavoidable, the priority between NR PSCell addition and interruption-based SFTD shall be defined. We prefer PSCell addition owns higher priority and interruption-based SFTD measurement is aborted immediately.
[bookmark: _Ref513644405]Proposal 3: When NR PSCell addition RRC signaling is received during performing interruption-based SFTD measurement, UE aborts interruption-based SFTD measurement procedure.
The agreed requirement in [1] was derived based on the assumption that the NR PSS/SSS can be detected based on one-shot SSB. The side condition of SNR no less than -3 dB was assumed. The frequency error was never discussed. Due to different local oscillators between LTE and NR (which leads to the timing-drafting), the frequency error could also be an issue when UE tries to detect the PSS/SSS of the NR neighboring cells. For an example, UE had calibrated its frequency error based on LTE PCell already. Then UE will directly use the calibrated frequency reference to re-tune its RF to the ARFCN of NR neighboring cell as indicated through LTE RRC signaling. If the frequency error between LTE and NR cells are too big, then it is not guaranteed that UE can detect the NR PSS/SSS in one shot. Therefore, we would like to add an additional side condition on the sum of the frequency error of LTE and NR cells to be no larger than 0.5ppm. 
[bookmark: _Ref513644411]Proposal 4: All interruption-based SFTD measurement requirements assume the sum of the frequency error of LTE and NR cells is no larger than 0.5ppm.
2.2 	Delay Requirement for FR2
For FR1 interruption-based SFTD without RSRP reporting, the delay requirement of is 14 SMTC periods. Cell search takes 10 SMTC periods and 2 SMTC attempts are available to provide cell search robustness. However, in FR2, longer processing time at cell search phase is expected due to
· More timing samples to be handled per 5ms because of higher sampling rate
· Potentially larger SSB number within one SSB burst
As shown in Figure 1, FR2 cell search takes 14 SMTC periods (35/25 *10 = 14). Compared to FR1, 4 more SMTC periods are needed. The delay requirement without consider Rx beam sweeping for FR2 is 18 SMTC periods. 
[bookmark: _Ref513381883]Proposal 5: The delay requirement for FR2 interruption-based SFTD measurement without RSRP reporting is 18 x SMTC periods without considering Rx beam sweeping.

[image: ]
Figure 1: Interruption-based SFTD timeline

2.3	 Delay requirements with RSRP report
Because SINR side condition is -3dB, one shot RSRP may be accurate enough in static channel. However, if one shot RSRP is adopted with SFTD reporting, the RSRP result is not robust due to time-varying channel. I.e. UE may sample the slot when channel is at deep fade. The concept of averaging over more samples has been captured in RSRP measurement period length is max (200ms, 5 x TSSB), where TSSB is the SSB burst periodicity of the target NR cell. To average the channel varying effect, we prefer averaged RSRP and reuse measurement period in intra frequency measurement without gaps:
· interruption-based solution: max (200ms, 5 x TSSB) 
· measurement gap based solution: Nfreq x5 x max(MGRP, TSSB ) 
[bookmark: _Ref513644419]Proposal 6: Adopt averaged RSRP and reuse measurement period in intra frequency measurement without gaps. For interruption-based and measurement gap based, additional max(200 ms, 5 x TSSB) and Nfreq x 5 x max(MGRP, TSSB) shall be introduced respectively, where TSSB is the SMTC periodicity of the target NR cell.

2.4 	Interruption requirement
Two interruption occurs at the before and after of every RF-ON period. The number of interruption is shown in Table 1. To reduce the RAN4 standardization load, the interruption length can leverage the result of SCell addition.
	
	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
[bookmark: _Ref513381893]Proposal 7: For FR1, UE may cause 4x TSSB /5+4 interruptions. For FR2, UE may cause (4x TSSB /5+4) interruptions per Rx beam. To reduce the RAN4 standardization load, interruption length in SCell addition/release can be directly applied for SFTD interruption length.
2.5 	Report number constraint
Success/failure indication had been agreed in inter-RAT SFTD measurement reporting. However, after Success/failure indication is reported, the UE behavior is still undefined. Because SFTD measurement is power consuming, introducing a limitation on SFTD measurement report amount when PSCell is not configured is preferred. In LTE, in case purpose is set to reportCGI or reportSSTD-Meas is set to true, reportAmount is set to 1. Therefore, reportAmount should be set to 1 for SFTD measurement when PSCell is not configured, and UE can terminate the SFTD measurement no matter success or failure indication is reported.
[bookmark: _Ref510292400]Proposal 8: For power saving, reportAmount should be set to 1 for SFTD measurement when PSCell is not configured. UE can terminate the interruption-based SFTD measurement no matter success or failure indication is reported. 
3	Measurement gap based SFTD when PSCell is not configured
[bookmark: _Ref513381911]It is agreed that SSB of target NR cell at least occasionally falls within measurement gaps. However, the measurement gap may be used to perform other intra-/inter-frequency and inter-RAT measurement. We prefer measurement gap based SFTD have same priority as other measurements and corresponding delay requirement shall be scaled up by Nfreq. As same as other inter frequency measurement, measurement gap based SFTD may encounter AGC issue. 
[bookmark: _Ref513644426]Proposal 9: For measurement gap based SFTD, delay requirements are shown as table, where Nfreq is the total number of configured inter-frequency/RAT carriers including the carrier for SFTD measurement.
	
	FR1 and FR2 (without considering Rx beam sweeping)

	Delay requirement w/o RSRP 
	8 x max{MRGP, TSSB} x Nfreq

	Delay requirement w/ RSRP 
	10 x max{MRGP, TSSB } x Nfreq



4	Summary
Based on the discussion in section 2, 3 and 4, we have the following proposals:
Proposal 1: UE is able to do interruption-based SFTD measurement if the exiting LTE serving carriers and the carrier for interruption-based SFTD measurement is not one of the band combination supported by UE.
Proposal 2: UE will suspend all inter-frequency and inter-RAT measurements when performing interruption-based SFTD measurement.
Proposal 3: When NR PSCell addition RRC signaling is received during performing interruption-based SFTD measurement, UE aborts interruption-based SFTD measurement procedure.
Proposal 4: All interruption-based SFTD measurement requirements assume the sum of the frequency error of LTE and NR cells is no larger than 0.5ppm.
Proposal 5: The delay requirement for FR2 interruption-based SFTD measurement without RSRP reporting is 18 x SMTC periods without considering Rx beam sweeping.
Proposal 6: Adopt averaged RSRP and reuse measurement period in intra frequency measurement without gaps. For interruption-based and measurement gap based, additional max(200 ms, 5 x TSSB) and Nfreq x 5 x max(MGRP, TSSB) shall be introduced respectively, where TSSB is the SMTC periodicity of the target NR cell.
Proposal 7: For FR1, UE may cause 4x TSSB /5+4 interruptions. For FR2, UE may cause (4x TSSB /5+4) interruptions per Rx beam. To reduce the RAN4 standardization load, interruption length in SCell addition/release can be directly applied for SFTD interruption length.
Proposal 8: For power saving, reportAmount should be set to 1 for SFTD measurement when PSCell is not configured. UE can terminate the interruption-based SFTD measurement no matter success or failure indication is reported.
Proposal 9: For measurement gap based SFTD, delay requirements are shown as table, where Nfreq is the total number of configured inter-frequency/RAT carriers including the carrier for SFTD measurement.
	
	FR1 and FR2 (without considering Rx beam sweeping)

	Delay requirement w/o RSRP 
	8 x max{MRGP, TSSB} x Nfreq

	Delay requirement w/ RSRP 
	10 x max{MRGP, TSSB } x Nfreq


[bookmark: _GoBack]
5	Reference 
[1] R4-1805956, ``Introduction of inter-RAT SFTD measurement requirement”, Ericsson
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