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1. Introduction

In last RAN4 meeting, the requirements for inter-frequency without gap were defined.  At the same meeting, the CSSF for FR2 inter-band CA was defined as well. The two topics revised the same tables regarding to CSSF without considering each other. Thus CSSF for inter-frequency measurement without gap under FR2 inter-band CA scenario shall be decided.
In addition, the colliding between L1 measurement within active BWP and inter-frequency without gap shall be considered.
2. Discussion
· CSSF for inter-frequency measurement without gap under FR2 inter-band CA scenario 

At last meeting, CSSF outside gaps for FR2 inter-band CA was agreed in [1] where inter-frequency without gap is not considered. For ENDC with FR2 only inter-band CA, one separate searcher is allocated to NR FR2 PSCC, and SCCs compete the other searcher. The SCC where neighbor cell measurement is required occupies half of the other searcher. SCCs where neighbor cell measurement is not required compete the other half of the other searcher. The corresponding CSSF is defined in the below [1].
Table 9.1.5.1.1-1: CSSFoutside_gap,i scaling factor for EN-DC mode [R4-2007777]
	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)
	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

	EN-DC with

FR2 only inter band CA
	N/A
	N/A
	1
	2 Note 3
	2×(Number of configured SCell(s) –1)

	EN-DC with

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

	EN-DC with

FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	Number of configured SCell(s)
	1
	N/A
	Number of configured SCell(s)

	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.
Note 3:
Only two NR FR2 operating band are included for EN-DC with FR2 only inter-band CA.


When defining CSSF for inter-frequency MO without gap, the principle is that this MO is regarded as one SCC where neighbour cell measurement is not required. So CSSF of inter-frequency MO without gap in ENDC with FR2 only interband CA is 2×(Number of configured SCell(s) +Y–1) where Y is the number of configured inter-frequency MOs that are being measured outside of gap.
At the same meeting, the clarification on CSSF when only one SCell is configured in R15 was agreed in [2].
Table 9.1.5.1.1-1: CSSFoutside_gap,i scaling factor for EN-DC mode [R4-2008526]
	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)
	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

	EN-DC with

FR1 +FR2 CA (FR1 PSCell) Note 1
	1
	2×(Number of configured SCell(s)-1)
	N/A
	2Note 3
	2×(Number of configured SCell(s)-1)

	EN-DC with

FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	Number of configured SCell(s)
	1
	N/A
	Number of configured SCell(s)

	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.
Note 3: 
CSSFoutside_gap,i =1 if  only one SCell is configured.



When inter-frequency without gap is added in the CSSFoutside_gap table, the note shall be revised as:
“Note 3: CSSFoutside_gap,i =1 if  only one SCell is configured and no inter-frequecy MO without gap.”
Consolidating the above considerations, the CSSF for ENDC mode with FR2 only inter-band CA and inter-frequency MO without gap shall be specified as below,
Table 9.1.5.1.1-1: CSSFoutside_gap,i scaling factor for EN-DC mode

	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
	CSSFoutside_gap,i for inter-frequency MO with no measurement gp

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

	EN-DC with

FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCells
	Number of configured FR2 SCells+Y

	EN-DC with

FR2 only inter band CA
	N/A
	N/A
	1
	2 Note 3,5
	2×(Number of configured SCell(s) +Y–1)
	2×(Number of configured SCell(s) +Y–1)

	EN-DC with

FR1 +FR2 CA (FR1 PSCell) Note 1
	1
	2×(Number of configured SCell(s)+Y-1)
	N/A
	2 Note 3
	2×(Number of configured SCell(s)+Y-1)
	2×(Number of configured SCell(s)+Y-1)

	EN-DC with

FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	Number of configured SCell(s)+Y
	1
	N/A
	Number of configured SCell(s)
	Number of configured SCell(s)+Y

	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. 

Note 3: 
CSSFoutside_gap,i =1 if  only one SCell is configured and no inter-frequency MO without gap.
Note 4:
Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG. 

Note 5:
Only two NR FR2 operating band are included for EN-DC with FR2 only inter-band CA.


The CSSF for inter-frequency without gap and FR2 only CA in SA mode, NR-DC mode or NE-DC mode can be defined in a similar way.
Proposal 1: CSSF for ENDC mode with FR2 only inter-band CA and inter-frequency MO without gap shall be specified as below,
Table 9.1.5.1.1-1: CSSFoutside_gap,i scaling factor for EN-DC mode

	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
	CSSFoutside_gap,i for inter-frequency MO with no measurement gp

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

	EN-DC with

FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCells
	Number of configured FR2 SCells+Y

	EN-DC with

FR2 only inter band CA
	N/A
	N/A
	1
	2 Note 3,5
	2×(Number of configured SCell(s) +Y–1)
	2×(Number of configured SCell(s) +Y–1)

	EN-DC with

FR1 +FR2 CA (FR1 PSCell) Note 1
	1
	2×(Number of configured SCell(s)+Y-1)
	N/A
	2 Note 3
	2×(Number of configured SCell(s)+Y-1)
	2×(Number of configured SCell(s)+Y-1)

	EN-DC with

FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	Number of configured SCell(s)+Y
	1
	N/A
	Number of configured SCell(s)
	Number of configured SCell(s)+Y

	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. 

Note 3: 
CSSFoutside_gap,i =1 if  only one SCell is configured and no inter-frequency MO without gap.
Note 4:
Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG. 

Note 5:
Only two NR FR2 operating band are included for EN-DC with FR2 only inter-band CA.


· Collision between Inter-frequency without gap and L1 measurement in FR2
For legacy FR2 intra-frequency measurement without gap requirements, factor Klayer1_measurement is scaled in the PSS/SSS detection time and measurement period. Klayer1_measurement is introduced to handle the collision between RS for L1 measurement (including RLM, BFD, CBD and L1-RSRP measurement) and intra-frequency SMTC. It shall be noted that there is no time index acquisition time for FR2 intra-frequency measurement since it is assumed that the deriveSSB-IndexFromCell is always enabled for FR2.
For inter-frequency without gap in FR2, UE performs inter-frequency measurements within the active BWP. At the same time, the L1 measurement may be performed within active BWP as well. Considering the beam sweeping, the factor Klayer1_measurement shall be introduced for defining the requirement of inter-frequency without gap when the RS for L1 measurement and inter-frequency SMTC are colliding. For FR2 inter-frequency measurement, the synchronization with serving cell can not be assumed since the measurement object is on a different frequency. Thus the time index detection for FR2 for inter-frequency without gap shall be defined. Consequently Klayer1_measurement shall be applied for PSS/SSS detection, time index detection and measurement period for FR2 inter-frequency without gap.
Proposal 2: Klayer1_measurement shall be applied for PSS/SSS detection, time index detection and measurement period for FR2 inter-frequency without gap.
3. Conclusions

Two remaining issues are discussed:

-CSSF for inter-frequency without gap under FR2 inter-band CA scenario;
- Collision between Inter-frequency without gap and L1 measurement in FR2
The proposals are provided:

Proposal 1: CSSF for ENDC mode with FR2 only inter-band CA and inter-frequency MO without gap shall be specified as below,
Table 9.1.5.1.1-1: CSSFoutside_gap,i scaling factor for EN-DC mode

	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
	CSSFoutside_gap,i for inter-frequency MO with no measurement gp

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

	EN-DC with

FR2 only intra band CA 
	N/A
	N/A
	1
	N/A
	Number of configured FR2 SCells
	Number of configured FR2 SCells+Y

	EN-DC with

FR2 only inter band CA
	N/A
	N/A
	1
	2 Note 3,5
	2×(Number of configured SCell(s) +Y–1)
	2×(Number of configured SCell(s) +Y–1)

	EN-DC with

FR1 +FR2 CA (FR1 PSCell) Note 1
	1
	2×(Number of configured SCell(s)+Y-1)
	N/A
	2 Note 3
	2×(Number of configured SCell(s)+Y-1)
	2×(Number of configured SCell(s)+Y-1)

	EN-DC with

FR1 +FR2 CA (FR2 PSCell) Note 1
	N/A
	Number of configured SCell(s)+Y
	1
	N/A
	Number of configured SCell(s)
	Number of configured SCell(s)+Y

	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. 

Note 3: 
CSSFoutside_gap,i =1 if  only one SCell is configured and no inter-frequency MO without gap.
Note 4:
Y is the number of configured inter-frequency MOs without MG that are being measured outside of MG. 

Note 5:
Only two NR FR2 operating band are included for EN-DC with FR2 only inter-band CA.


Proposal 2: Klayer1_measurement shall be applied for PSS/SSS detection, time index detection and measurement period for FR2 inter-frequency without gap.
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