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Introduction
Previously, RAN4 has agreed CSSF outside gap for both EN-DC and SA scenarios, as shown in table 1 and table 2
	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
	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
	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.


Table 1: CSSF outside gap for EN-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 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.


Table 2: CSSF outside gap for SA

Now that RAN4 works on late drop features, CSSF outside gap needs to be extended for NE-DC and NR-NR synchronous dual connectivity. In this paper, we provide views on the needed scaling factors for NE-DC. 
Discussion
The underlying assumptions for EN-DC related to searcher complexity are
1) The LTE searcher and requirements are specified independently of CSSF outside gap
2) There are two NR searchers, one of which is allocated for PSCC, and the other is time shared between SCells
3) If an FR2 SCell where neighbor cells are measured is implied by the configuration (i.e. there is FR2 configured, and no FR2 PSCell) then the sharing between SCells is unequal
a. 50% of the SCC searcher is used for the FR2 SCC where neighbor cells are measured
b. The remaining 50% of the SCC searcher is shared between other neighbour cells

In NE-DC, the role of PSCell and PCell are swapped compared with EN-DC (i.e. the PSCell becomes an LTE cell, and the PCell is an NR Cell). Otherwise it would appear that a very similar approach can be used for CSSF outside gap. The basic assumption can still be that there are 2 searchers with one searcher allocated for the PCell, and the other searcher shared between SCells in a similar way as for the SCells in the EN-DC cases. Hence the requirements are

Proposal 1 : Requirements for NE-DC are given by
	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)
	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 SCells

	NE-DC with
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)

	NE-DC with
FR1 +FR2 CA (FR2 PCell) 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 NE-DC.



The validity of note 1 depends on band combinations for NE-DC, however given the time available to complete late drop features, we do not see it feasible to develop RF requirements for 3 NR band FR1+FR2 carrier aggregation within the context of rel 15 NE-DC. Therefore, it seems that note 1 needs to be applicable. If 3 NR band operation of NE-DC is introduced in future, the 2 searcher assumption used to derive the requirements seems invalid 
Conclusion
Proposal 1 : Requirements for NE-DC are given by
	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)
	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 SCells

	NE-DC with
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)

	NE-DC with
FR1 +FR2 CA (FR2 PCell) 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 NE-DC.
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