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1 Introduction
A new WI on Rel-18 RRM requirements enhancement was agreed in the RAN#95-e meeting [1]. In accordance to the WI, RRM requirements for FR1-FR1 NR-DC scenarios are to be discussed in core part: 
	· Define RRM requirements for FR1-FR1 NR-DC scenarios [RAN4] 
· RRM requirements include the number of serving carriers, PSCell addition/release delay requirement, PSCell change and conditional PSCell change delay, scheduling availability, and CSSF. Other Rel-15 requirements are not precluded and are subject to WI stage discussion.
· For R16 and R17 features, RRM requirements for FR1-FR1 NR-DC including HO with PSCell, SCG activation/deactivation and CPAC.
·  Note: no other R16/17 features are considered
· Note: RAN1/RAN2 work can be triggered by RAN4 LS only


FR1-FR1 NR-DC is a basic development scenario. The missing requirements are identified and listed in the WID. In this paper, we would like to provide our views on these RRM core requirements for FR1-FR1 NR-DC.
2 Discussion
Rel-15 feature
For PSCell addition delay requirement, Tprocessing and Tsearch should be modified to cover FR1-FR1 NR-DC scenario. The current description in TS 38.133 is captured below:
	…
Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 40 ms.
Tsearch is the time for AGC settling and PSS/SSS detection. If the target cell is known, Tsearch = 0 ms. If the target cell is unknown and the target cell Ês/Iot ≥ -2dB, Tsearch = 24* Trs ms.
…


For FR1-FR1 NR-DC, the PCell and to-be-added PSCell are in the same FR, so the Tprocessing should be specified as 20 ms. Furthermore, the current Tsearch = 24* Trs is specified for FR2 target cell considering UE RX beam sweeping. For FR1 target cell, Tsearch should be specified as 3* Trs.
Proposal 1: For PSCell addition delay requirement, Tprocessing= 20 ms and Tsearch= 3* Trs should be added for FR1-FR1 NR-DC scenario.
For PSCell release delay, PSCell change and conditional PSCell change delay, the existing requirements have already covered the FR1-FR1 NR-DC case.
Proposal 2: For PSCell release delay requirement, the requirement defined in Section 8.9.3 can be reused for FR1-FR1 NR-DC.
Proposal 3: For PSCell change and conditional PSCell change delay requirement, the requirement defined in Section 8.11 and 8.11B can be reused for FR1-FR1 NR-DC. 
Considering CSSFoutside_gap, the current requirement for NR-DC only consider FR1+FR2 case. 
	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
	CSSFoutside_gap,i for inter-frequency MO with no measurement gap

	FR1 + FR2 NR-DC (FR1 PCell and FR2 PScell) Note 1
	1+NPCC_CSIRS 
	2×( NSCC_SSB +Y+2xNSCC_CSIRS)
	2x(1+ NPSCC_CSIRS) Note 2 
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )

	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. 
Note 2:	CSSFoutside_gap,i =1 if  no SCell is configured and no inter-frequency MO without gap and only SSB based L3 measurement is configured on PSCC; CSSFoutside_gap,i =2 if no SCell is configured and no inter-frequency MO without gap and either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement is configured on PSCC.
Note 3:	Y is the number of configured inter-frequency SSB based frequency layers without MG that are being measured outside of MG; otherwise, it is 0.
Note 4:	NPCC_CSIRS=1 if PCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPCC_CSIRS =0.
Note 5:	NPSCC_CSIRS=1 if PSCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPSCC_CSIRS =0.
Note 6:	NSCC_CSIRS=Number of configured SCell(s) with either both SSB and CSI-RS based L3 measurement configured or only CSI-RS based L3 measurement configured
Note 8:	NSCC_SSB=Number of configured SCell(s) with only SSB based L3 measurement configured, which is measured without MG.


In FR1+FR2 NR-DC, 2 searchers are assumed that one searcher is dedicated for FR1 PCC and half of the other searcher is dedicated to FR2 PSCC, while the remaining half of the searcher is shared among FR1 and FR2 SCCs. Based on similar rule, we propose to have the following scaling factor for FR1+FR1 NR-DC case.
Proposal 4: The value of scaling factor CSSFoutside_gap for FR1+FR1 NR-DC can be defined as Table 1.
Table 1: scaling factor CSSFoutside_gap for FR1+FR1 NR-DC
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR1 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required
	CSSFoutside_gap,i for inter-frequency MO with no measurement gap

	FR1+FR1 NR-DC 
	1+NPCC_CSIRS
	2×( NSCC_SSB +Y+2xNSCC_CSIRS)
	2x(1+ NPSCC_CSIRS)
	N/A
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )


Rel-16/17 feature
For HO with PSCell requirement, current RRM spec only support HO with PSCell from FR1+FR2 NR-DC to FR1+FR2 NR-DC. Considering the FR1+FR1 NR-DC, the applicability description in TS38.133 Section 6.1.5 should be modified to take FR1-FR1 NR-DC into account. Moreover, referring to the Rel-17 discussion, Tprocessing should be modified for both parallel processing and sequential processing. For parallel case, Tprocessing is 25 ms when source and target cells are in the same FR. For sequential case, Tprocessing is 30 ms when source and target cells are in the same FR.
Proposal 5: For HO with PSCell requirement, Tprocessing= 30 ms for sequential case and Tprocessing= 25 ms for parallel case should be added for FR1-FR1 NR-DC.
For SCG activation/deactivation, the current NR-DC requirement is applied for MCG in NR FR1 and SCG in NR FR2 case. Considering SCG in NR FR1 case, there is no need to consider UE RX beam sweeping time. Therefore, Tsearch should be 3* Trs.
Proposal 6: For SCG activation/deactivation, Tsearch= 3* Trs should be added for FR1-FR1 NR-DC scenario.
For CPAC, the existing requirements have already covered the FR1-FR1 NR-DC case.
Proposal 7: For Conditional PSCell Addition/Change, the requirement defined in Section 8.9A and 8.11B can be reused for FR1-FR1 NR-DC.
3 Conclusion
Proposal 1: For PSCell addition delay requirement, Tprocessing= 20 ms and Tsearch= 3* Trs should be added for FR1-FR1 NR-DC scenario.
Proposal 2: For PSCell release delay requirement, the requirement defined in Section 8.9.3 can be reused for FR1-FR1 NR-DC.
Proposal 3: For PSCell change and conditional PSCell change delay requirement, the requirement defined in Section 8.11 and 8.11B can be reused for FR1-FR1 NR-DC. 
Proposal 4: The value of scaling factor CSSFoutside_gap for FR1+FR1 NR-DC can be defined as Table 1.
Table 1: scaling factor CSSFoutside_gap for FR1+FR1 NR-DC
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR1 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required
	CSSFoutside_gap,i for inter-frequency MO with no measurement gap

	FR1+FR1 NR-DC 
	1+NPCC_CSIRS
	2×( NSCC_SSB +Y+2xNSCC_CSIRS)
	2x(1+ NPSCC_CSIRS)
	N/A
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )


Proposal 5: For HO with PSCell requirement, Tprocessing= 30 ms for sequential case and Tprocessing= 25 ms for parallel case should be added for FR1-FR1 NR-DC.
Proposal 6: For SCG activation/deactivation, Tsearch= 3* Trs should be added for FR1-FR1 NR-DC scenario.
Proposal 7: For Conditional PSCell Addition/Change, the requirement defined in Section 8.9A and 8.11B can be reused for FR1-FR1 NR-DC.
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