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Introduction
In this contribution, we will provide the discussion on the scaling factor CSSFoutside_gap for both FR1+FR2 NR-DC and SA scenarios.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]The NR-DC combinations for FR1+FR2 have been introduced in TS38.101-3. In NR-DC operation, PCell, PSCell and SCell(s) (if configured) are all configured as NR cells. According to the previous discussing, the measurement opportunities shall be shared among those serving carriers due to searcher limitation. Hence, the definition of CSSFoutside_gap in NR-DC operation need to be clarified for PCC, PSCC and SCC(s) respectively.
In RAN4 #88 meeting, the following agreement has been captured in meeting reports:
· For the case with FR1-FR2 NR-NR DC case, the same relaxing factor requirement can be defined as FR1-FR2 CA case.
Hence, the scaling factor CSSFoutside_gap for FR1+FR2 NR-DC shall be defined based on the same searcher capability for FR1+FR2 CA cases.
In TS38.133, the scaling factor CSSFoutside_gap in SA mode is defined as Table 1.
Table 1: CSSFoutside_gap,i scaling factor in 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.


It can be observed that the scaling factor CSSFoutside_gap for FR1+FR2 CA is defined based on assumption of two searchers. One searcher is dedicated for PCC, and the other searcher is shared by all the SCCs. Besides, the FR2 SCC, where neighbor cell identification is required, is prioritized than other SCC(s) and share 50% measurement opportunities. The similar sharing mechanism can be reused for FR1+FR2 NR-DC. 
In FR1+FR2 NR-DC, the UE is usually configured with FR1 PCell and FR2 PSCell. One searcher is dedicated for FR1 PCC, and the scaling factor for FR1 PCC can be defined as 1. The other searcher is shared by FR2 PSCC and SCC(s), where the FR2 PSCC is prioritized than all the SCCs and allocated with 50% measurement opportunities. Then, the scaling factor for FR2 PSCC can be defined as 2 and the scaling factor for SCC(s) can be defined as 2×Number of SCell(s).
Proposal 1: The value of scaling factor CSSFoutside_gap for FR1+FR2 NR-DC can be defined as Table 2.
Table 2: scaling factor CSSFoutside_gap for FR1+FR2 NR-DC
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PCC
	CSSFoutside_gap,i for FR2 PSCC 
	CSSFoutside_gap,i for FR2 SCC

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

	Note 1:	Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band DC.



A UE supporting NE-DC operation shall also be a NR standalone UE before configured with a LTE PSCell. So, the UE searcher capability shall be the same with and without NE-DC operation. Hence, the existing requirements on scaling factor CSSFoutside_gap defined in TS38.133 can be reused.
Proposal 2: The existing requirements on scaling factor CSSFoutside_gap in SA mode can be reused for NE-DC operation.

Conclusions
This contribution provides our analysis on the scaling factor CSSFoutside_gap for FR1+FR2 NR-DC and NE-DC operation. The following proposal is given:
Proposal 1: The value of scaling factor CSSFoutside_gap for FR1+FR2 NR-DC can be defined as Table 2.
Table 2: scaling factor CSSFoutside_gap for FR1+FR2 NR-DC
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR2 PCC
	CSSFoutside_gap,i for FR2 PSCC 
	CSSFoutside_gap,i for FR2 SCC

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

	Note 1:	Only one FR1 operating band and one FR2 operating band are included for FR1+FR2 inter-band DC.



Proposal 2: The existing requirements on scaling factor CSSFoutside_gap in SA mode can be reused for NE-DC operation.
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