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1 Introduction
The following was agreed [1] in RAN4#93 for inter-frequency measurements:
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Among the remaining issues:

· For PSS/SSS detection:
· Maximum values for L,

· UE behavior upon exceeding L,
· FFS: how to address the consecutively missing SSBs in all inter-frequency requirements.

In this contribution, we discuss the remaining issues for inter-frequency measurement requirements for NR-U.
2 Discussion
2.1 Maximum L-values and UE behaviors for PSS/SSS detection
For time index detect and measurements, RAN4 has agreed in [1] on the maximum values for L and corresponding UE behaviors (namely, restarting of the corresponding procedure) but not for PSS/SSS detection.
In PSS/SSS detection, there is no procedure that the UE could restart since this is a continuous procedure. However, RAN4 still needs to define the PSS/SSS detection time requirement which is a function of L and it is still reasonable to define the maximum L, beyond which the UE should not be expected to correctly detect PSS/SSS.
· Proposal 1: Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding inter-frequency PSS/SSS detection requirement.
· Proposal 2: The maximum numbers of DL LBT failures for PSS/SSS detection are defined as in the table below.
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, with gaps
	8
	LPSS/SSS,gaps,max
	12
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	8
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	5
	TDRX>320


2.2 Consecutively missing SSBs

In [1], it is FFS on how to address consecutively missing SSBs.
On one hand, limiting the number of consecutively missing SSBs in inter-frequency requirements may be more critical for long DRX cycle lengths. On the other hand, the number of consecutively missing SSBs are already to some extent limited, e.g., by the maximum time for the cell to remain known (which was extended to 8 seconds in [1]) which suggests no more than 2 consecutively missing SSBs for 2.56 seconds DRX cycle length since otherwise the 8 seconds limit will be exceeded.
· Proposal 3: To address the consecutively missing SSBs issue:
· A note or clarification is added in the inter-frequency measurement requirements that the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), with a reference to the place in TS 38.133 where this  is defined.
·  No additional requirement is specified on consecutively missing SSBs.
2.3 Other details
Based on the agreements in [1] and the discussion above, the corresponding tables in inter-frequency requirements can be specified as follows.

· Proposal 4: Agree on further details, as shown below, for inter-frequency tables agreed in [2].

PSS/SSS detection:
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 max(600ms, (8+LPSS/SSS) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(600ms, ceil((8+LPSS/SSS)x1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms 
	(8+LPSS/SSS) x DRX cycle x CSSFinter

	NOTE 1: 
DRX or non DRX requirements apply according to the conditions described in clause 3.6.1.
NOTE 2: 
In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   LPSS/SSS is the number of SMTC periods not available at the UE during TPSS/SSS_sync_inter, where LPSS/SSS ≤ LPSS/SSS,max.
NOTE 4:   LPSS/SSS,max =12 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, LPSS/SSS,max =8 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, LPSS/SSS,max =5 for DRX cycle>320.
NOTE 5:   During TPSS/SSS_sync_inter, any two closest SSB occasions available at the UE for PSS/SSS detection shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), as specified in section TBD.


Time index detection:
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	max(120ms, (3+Lind) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(120ms, ceil((3+Lind) x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(3+Lind) x DRX cycle x CSSFinter

	NOTE 1: 
DRX or non DRX requirements apply according to the conditions described in clause 3.6.1.
NOTE 2: 
In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   Lind is the number of SMTC periods not available at the UE during TSSB_time_index_inter, where Lind ≤ Lind,max.
NOTE 4:   Lind,max =5 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, Lind,max =3 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, Lind,max =2 for DRX cycle>320.
NOTE 5:   During TSSB_time_index_inter, any two closest SSB occasions available at the UE for time index detection shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), as specified in section TBD.


Measurements:
	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	max(200ms, (8+Lmeas) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, ceil((8+Lmeas) x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(8+Lmeas) x DRX cycle x CSSFinter

	NOTE 1: 
DRX or non DRX requirements apply according to the conditions described in clause 3.6.1

NOTE 2: 
In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   Lmeas is the number of SMTC periods not available at the UE during T SSB_measurement_period_inter, where Lmeas ≤ Lmeas,max.
NOTE 4:   Lmeas,max =12 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, Lmeas,max =8 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, Lmeas,max =5 for DRX cycle>320.
NOTE 5:   During T SSB_measurement_period_inter, any two closest SSB occasions available at the UE for measurements shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), as specified in section TBD.


3 Summary

The following have been proposed in this contribution.

· Proposal 1: Upon exceeding LPSS/SSS,max, the UE is not required to meet the corresponding inter-frequency PSS/SSS detection requirement.
· Proposal 2: The maximum numbers of DL LBT failures for PSS/SSS detection are defined as in the table below:
	Procedure
	Rel-15 samples
	Maximum number of DL LBT failures

	
	
	Parameter name
	Parameter value
	Condition

	PSS/SSS detection, with gaps
	8
	LPSS/SSS,gaps,max
	12
	Max(TDRX,TSMTC, MGRP)≤40

	
	
	
	8
	40<Max(TDRX,TSMTC, MGRP)≤320

	
	
	
	5
	TDRX>320


· Proposal 3: To address the consecutively missing SSBs issue:
· A note or clarification is added in the inter-frequency measurement requirements that the requirements apply provided any two closest SSB occasions available at the UE for the measurement shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), with a reference to the place in TS 38.133 where this  is defined.
·  No additional requirement is specified on consecutively missing SSBs.

· Proposal 4: Agree on further details, as shown below, for inter-frequency tables agreed in [2].

PSS/SSS detection:

	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 max(600ms, (8+LPSS/SSS) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(600ms, ceil((8+LPSS/SSS)x1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms 
	(8+LPSS/SSS) x DRX cycle x CSSFinter

	NOTE 1: 
DRX or non DRX requirements apply according to the conditions described in clause 3.6.1.
NOTE 2: 
In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   LPSS/SSS is the number of SMTC periods not available at the UE during TPSS/SSS_sync_inter, where LPSS/SSS ≤ LPSS/SSS,max.
NOTE 4:   LPSS/SSS,max =12 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, LPSS/SSS,max =8 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, LPSS/SSS,max =5 for DRX cycle>320.
NOTE 5:   During TPSS/SSS_sync_inter, any two closest SSB occasions available at the UE for PSS/SSS detection shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), as specified in section TBD.


Time index detection:

	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	max(120ms, (3+Lind) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(120ms, ceil((3+Lind) x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(3+Lind) x DRX cycle x CSSFinter

	NOTE 1: 
DRX or non DRX requirements apply according to the conditions described in clause 3.6.1.
NOTE 2: 
In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   Lind is the number of SMTC periods not available at the UE during TSSB_time_index_inter, where Lind ≤ Lind,max.
NOTE 4:   Lind,max =5 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, Lind,max =3 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, Lind,max =2 for DRX cycle>320.
NOTE 5:   During TSSB_time_index_inter, any two closest SSB occasions available at the UE for time index detection shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), as specified in section TBD.


Measurements:

	Condition NOTE1,2
	T SSB_measurement_period_inter

	No DRX
	max(200ms, (8+Lmeas) x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, ceil((8+Lmeas) x 1.5) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	(8+Lmeas) x DRX cycle x CSSFinter

	NOTE 1: 
DRX or non DRX requirements apply according to the conditions described in clause 3.6.1

NOTE 2: 
In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.
NOTE 3:   Lmeas is the number of SMTC periods not available at the UE during T SSB_measurement_period_inter, where Lmeas ≤ Lmeas,max.
NOTE 4:   Lmeas,max =12 for Max(DRX cycle, SMTC period,MGRP)≤40 where DRX cycle is 0 for non-DRX, Lmeas,max =8 for 40<Max(DRX cycle, SMTC period,MGRP)≤320, Lmeas,max =5 for DRX cycle>320.
NOTE 5:   During T SSB_measurement_period_inter, any two closest SSB occasions available at the UE for measurements shall be separated by no more than the maximum time requirement for the cell to remain known (8 seconds), as specified in section TBD.
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