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1 Introduction
In last meeting, there is WF [1] about inter-frequency measurement without gap, there are still some open issues delay requirement and UE capability.
	· The delay requirements
· Option 1: proposal in slide 6~9 with CSSFinter= CSSFoutside_gap,i
· Option 2: same as inter-frequency measurement requirements in Rel-15
· Other options are not precluded
· Decision will be made in next meeting
· UE capability
· FFS on the need of UE capability for UE supporting inter-frequency without MG.



In this contribution, we will provide our views regarding the delay requirements. 
2 CSSFoutside_gap,i for SA mode
In current spec, the delay requirement for inter-frequency measurement all use CSSFinter when UE is configured to monitor multiple measurement objects, for example:
Table 9.3.4-1: Time period for PSS/SSS detection, (Frequency range FR1)
	Condition NOTE1,2
	TPSS/SSS_sync_inter

	No DRX
	 max(600ms, (8) x max(MGRP, SMTC period)) x CSSFinter

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

	DRX cycle > 320ms 
	(8) 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.



Since inter-frequency without gap scenarios is introduced, whether CSSFinter can be replaced as CSSFoutside_gap,i needs to be discussed. For simplicity, SA mode will be discussed first. The definition of CSSFoutside_gap,i for SA mode is as follows:
Table 9.1.5.1.2-1: CSSFoutside_gap,i scaling factor for SA mode
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR1 only CA 
	1
	Number of configured FR1 SCell(s)
	N/A
	N/A
	N/A

	FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCell(s)

	FR1 +FR2 CA (FR1 PCell) Note 1
	1
	2×(Number of configured SCell(s)-1)
	N/A
	2
	2×(Number of configured SCell(s)-1)

	Note 1:	Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.
Note 2:	Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.



The agreement for CSSF of last meeting[1] is that:
	· The number of searchers is up to 2 when discussing the requirement of CSSF outside gap.
· For CSSF outside gap, the performance of PCC in NR SA should remain the same. Therefore, the inter frequency MO without gap shares the same searcher as all the other SCCs. 



Previously, For FR1 only CA, CSSFoutside_gap,I = Number of configured FR1 SCell(s) for FR1 SCC and the scaling factor depends on the number of CC to be monitored. Since new inter-frequency MO is added and it will share the same search as all the other SCCs according to the agreement, the total number of CSSFoutside_gap,I  will be increased by the number of inter-frequency layers, i.e. CSSFoutside_gap,I = Number of configured FR1 SCell(s)+M. where M is number of inter-frequency layers. For FR2 only CA, it’s the same case. Therefore, CSSFoutside_gap,I = Number of configured FR2 SCell(s)+ M. For FR1+FR2CA case, for FR2 SCC where neighbour cell measurement is required, its high priority will not change and CSSFoutside_gap,I =2. However, the inter-frequency MO will share the time for FR1 SCC and FR2 SCC where neighbour cell measurement is not required. CSSFoutside_gap,I  for FR1 SCC should be 2×(Number of configured SCell(s)-1+M). 
Proposal 1: For inter-frequency measurement without gap, the CSSFoutside_gap,i  should be modified to the following table for SA mode:
Table 2: CSSFoutside_gap,i scaling factor for SA mode for inter-frequency without Gap
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR1 only CA 
	1
	Number of configured FR1 SCell(s)+M
	N/A
	N/A
	N/A

	FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCell(s)+M

	FR1 +FR2 CA (FR1 PCell) Note 1
	1
	2×(Number of configured SCell(s)-1+M)
	N/A
	2
	2×(Number of configured SCell(s)-1+M)

	Note 1:	Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.
Note 2:	Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.



For EN-DC, NR-DC, NE-DC, the similar analysis can be made and CSSFoutside_gap,I  can be updated.
Proposal 2: For inter-frequency measurement without gap, the CSSFoutside_gap,i  should be modified to the following table for EN-DC mode:
Table 3: CSSFoutside_gap,i scaling factor for EN-DC mode for inter-frequency without Gap
	Scenario
	CSSFoutside_gap,i for FR1 PSCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required Note 2
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	EN-DC with FR1 only CA 
	1
	Number of configured FR1 SCell(s)+M
	N/A
	N/A
	N/A

	EN-DC with
FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCells+M

	EN-DC with
FR1 +FR2 CA (FR1 PSCell) Note 1
	1
	2×(Number of configured SCell(s)-1+M)
	N/A
	2
	2×(Number of configured SCell(s)-1+M)

	EN-DC with
FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	Number of configured SCell(s)+M
	1
	N/A
	Number of configured SCell(s)+M

	Note 1:	Only one NR FR1 operating band and one NR FR2 operating band are included for FR1+FR2 inter-band EN-DC.
Note 2:	Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.



Proposal 3: For inter-frequency measurement without gap, the CSSFoutside_gap,i  should be modified to the following table for NR-DC mode:

Table 4: CSSFoutside_gap,i scaling factor for NR-DC mode for inter-frequency without Gap
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR1 + FR2 NR-DC (FR1 PCell and FR2 PScell) Note 1
	1
	2×(Number of configured SCell(s)+M)
	2
	2×(Number of configured SCell(s)+M)

	Note 1:	NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG in FR1 and all serving cells in SCG in FR2.



Proposal 4: For inter-frequency measurement without gap, the CSSFoutside_gap,i  should be modified to the following table for NE-DC mode:
Table 5: CSSFoutside_gap,i scaling factor for NE-DC mode for inter-frequency without Gap
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	NE-DC with FR1 only CA 
	1
	Number of configured FR1 SCell(s)+M
	N/A
	N/A
	N/A

	NE-DC with FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCell(s)+M

	NE-DC with FR1 +FR2 CA (FR1 PCell) Note 1
	1
	2×(Number of configured SCell(s)-1+M)
	N/A
	2
	2×(Number of configured SCell(s)-1+M)

	Note 1:	Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.
Note 2:	Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.



3 Conclusion
In this contribution, we provide our views regarding CSSF for inter-frequency measurement without gap.
Proposal 1: For inter-frequency measurement without gap, the CSSFoutside_gap,i  should be modified to the following table for SA mode:
Table 2: CSSFoutside_gap,i scaling factor for SA mode for inter-frequency without Gap
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR1 only CA 
	1
	Number of configured FR1 SCell(s)+M
	N/A
	N/A
	N/A

	FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCell(s)+M

	FR1 +FR2 CA (FR1 PCell) Note 1
	1
	2×(Number of configured SCell(s)-1+M)
	N/A
	2
	2×(Number of configured SCell(s)-1+M)

	Note 1:	Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.
Note 2:	Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.



Proposal 2: For inter-frequency measurement without gap, the CSSFoutside_gap,i  should be modified to the following table for EN-DC mode:
Table 3: CSSFoutside_gap,i scaling factor for EN-DC mode for inter-frequency without Gap
	Scenario
	CSSFoutside_gap,i for FR1 PSCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required Note 2
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	EN-DC with FR1 only CA 
	1
	Number of configured FR1 SCell(s)+M
	N/A
	N/A
	N/A

	EN-DC with
FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCells+M

	EN-DC with
FR1 +FR2 CA (FR1 PSCell) Note 1
	1
	2×(Number of configured SCell(s)-1+M)
	N/A
	2
	2×(Number of configured SCell(s)-1+M)

	EN-DC with
FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	Number of configured SCell(s)+M
	1
	N/A
	Number of configured SCell(s)+M

	Note 1:	Only one NR FR1 operating band and one NR FR2 operating band are included for FR1+FR2 inter-band EN-DC.
Note 2:	Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.



Proposal 3: For inter-frequency measurement without gap, the CSSFoutside_gap,i  should be modified to the following table for NR-DC mode:

Table 4: CSSFoutside_gap,i scaling factor for NR-DC mode for inter-frequency without Gap
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	FR1 + FR2 NR-DC (FR1 PCell and FR2 PScell) Note 1
	1
	2×(Number of configured SCell(s)+M)
	2
	2×(Number of configured SCell(s)+M)

	Note 1:	NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG in FR1 and all serving cells in SCG in FR2.



Proposal 4: For inter-frequency measurement without gap, the CSSFoutside_gap,i  should be modified to the following table for NE-DC mode:
Table 5: CSSFoutside_gap,i scaling factor for NE-DC mode for inter-frequency without Gap
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is required
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required

	NE-DC with FR1 only CA 
	1
	Number of configured FR1 SCell(s)+M
	N/A
	N/A
	N/A

	NE-DC with FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCell(s)+M

	NE-DC with FR1 +FR2 CA (FR1 PCell) Note 1
	1
	2×(Number of configured SCell(s)-1+M)
	N/A
	2
	2×(Number of configured SCell(s)-1+M)

	Note 1:	Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band CA.
Note 2:	Selection of FR2 SCC where neighbour cell measurement is required follows clause 9.2.3.2.
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