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1. Introduction

In last meeting, there is discussion on RRM requirements for FR1-FR1 NR-DC, and a WF was approved [1]. This contribution provides further discussion on this topic.
2. Discussion 
In last meeing, it was agreed that Rel-18 RRM requirements need to remove the clarification or limitation of only supporting FR1-FR2 NR-DC. For existing Rel-15/16/17 requirements, more discussion is needed. According to the WID [2], Rel-15 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 include HO with PSCell, SCG activation/deactivation and CPAC. There is discussion on these requirements in last meeting, some agreements are reached, but most of them are FFS. 
2.1 scheduling availability
In existing TS 38.133, scheduling availability requirements for RLM/BFD/CBD/L1-RSRP are specified for the case of inter-band carrier aggregation within FR1 and the case of FR1-FR2 inter-band CA and NR-DC, which can be considered as baseline to discuss requirements for FR1-FR1 NR-DC.
Taking RLM as an example, for inter-band carrier aggregation within FR1, there are no scheduling restrictions on FR1 serving cell(s) configured in other bands. For FR1-FR2 inter-band CA and NR-DC, there are no scheduling restrictions on FR1 /FR2 serving cell(s) due to L1-RSRP measurement performed on FR2/FR1 serving cell(s).  Similar scheduling availability requirements are specified for BFD/CBD/L1-RSRP. 
According to TS 38.101-1, only inter-band FR1-FR1 NR-DC are considered. From this point of view, requirements specified for inter-band carrier aggregation within FR1 can be reused.
Proposal 1: For RLM/BFD/CBD/L1-RSRP, the existing scheduling availability requirement for FR1 inter-band CA is reused for FR1-FR1 NR-DC scenario (i.e. there are no scheduling restrictions on FR1 serving cell(s) configured in other bands).

2.2 CSSF
For CSSF inside gap, it was agreed that no change is needed on existing CSSF within MG requirement to support FR1+FR1 NR-DC case. For CSSF outside gap, the scenario of FR1 PCell + FR1 PSCell need to be added to CSSFoutside_gap,i, but the details are FFS.
The CSSFoutside_gap,i scaling factor for NR-DC mode only consider FR1+FR2 NR-DC. And the details are duplicated as following:
Table 9.1.5.1.3-1: CSSFoutside_gap,i scaling factor for NR-DC mode

	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 )


The assumption is that one searcher is dedicated for FR1 PCC measurement. And another searcher is shared among PSCC and SCC. 50% of 2nd searcher is for FR2 PSCC, and 50% of 2nd searcher is used for SCC and inter-frequency SSB based measurement without MG. The similar approach can be reused FR1+FR1 NR-DC. The details are 50% of 2nd searcher is for FR1 PSCC, and 50% of 2nd searcher is used for SCC and inter-frequency SSB based measurement without MG.
Proposal 2: for CSSF outside gap for FR1+FR1 NR-DC, it is proposed as following:

	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 (FR1 PCell and FR1 PScell) 
	1 + NPCC_CSIRS 
	2 × ( NSCC_SSB + Y + 2 × NSCC_CSIRS )
	2 × (1 + NPSCC_CSIRS ) 
	N/A
	2 × (NSCC_SSB + Y + 2 ×  NSCC_CSIRS )


2.3 HO with PSCell 
In existing spec, the requirements for HO with PSCell from NR-DC to NR-DC (6.1.5.4.1) are only applicable to FR1+FR2 NR-DC.  And the requiements except Tprocessing refer to clause 6.1.1.2.2 (NR FR1 - NR FR1 Handover). For the case HO with PSCell for FR1+FR1 NR-DC (FR1-FR1 NR-DC to FR1-FR1 NR-DC), since the PCell HO is between FR1 and FR1, the existing requirements in 6.1.5.4.1 can be reused. 
For HO with PSCell – PSCell change delay (6.1.5.4.2), the existing PSCell change delay requirements refer to 8.9.2, which are for FR2 PSCell addition. Tsearch is 24* Trs ms, and Tprocessing = 40 ms, which are not suitable for HO with PSCell for FR1+FR1 NR-DC (FR1-FR1 NR-DC to FR1-FR1 NR-DC). In last meeting, the PSCell addition delay requirement for FR1+FR1 NR-DC are agreed. For NR PSCell in FR1: Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms. For NR PSCell in FR1: 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 = 3* Trs ms. for HO with PSCell for FR1+FR1 NR-DC (FR1-FR1 NR-DC to FR1-FR1 NR-DC), the PSCell change delay requirements cannot directly refer to 8.9.2, but nee to refer to the PSCell addition delay requirement for FR1+FR1 NR-DC.
Proposal 3: For the case HO with PSCell for FR1+FR1 NR-DC (FR1-FR1 NR-DC to FR1-FR1 NR-DC),

· For PCell interruption time of PCell HO, the existing requirements (specified in section 6.1.5.4.1) can be reusd.

· PSCell change delay, Tsearch_PSCell need to refer to NR PSCell in FR1 (i.e. if the target cell is unknown and the target cell Ês/Iot ≥ -2dB, Tsearch = 3* Trs ms)
3. Conclusion
This contribution provides discussion on RRM requirements for FR1-FR1 NR-DC. The proposals are:
Proposal 1: For RLM/BFD/CBD/L1-RSRP, the existing scheduling availability requirement for FR1 inter-band CA is reused for FR1-FR1 NR-DC scenario (i.e. there are no scheduling restrictions on FR1 serving cell(s) configured in other bands).

Proposal 2: for CSSF outside gap for FR1+FR1 NR-DC, it is proposed as following:

	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 (FR1 PCell and FR1 PScell) 
	1 + NPCC_CSIRS 
	2 × ( NSCC_SSB + Y + 2 × NSCC_CSIRS )
	2 × (1 + NPSCC_CSIRS ) 
	N/A
	2 × (NSCC_SSB + Y + 2 ×  NSCC_CSIRS )


Proposal 3: For the case HO with PSCell for FR1+FR1 NR-DC (FR1-FR1 NR-DC to FR1-FR1 NR-DC),

· For PCell interruption time of PCell HO, the existing requirements (specified in section 6.1.5.4.1) can be reusd.

· PSCell change delay, Tsearch_PSCell need to refer to NR PSCell in FR1 (i.e. if the target cell is unknown and the target cell Ês/Iot ≥ -2dB, Tsearch = 3* Trs ms)
4. Reference
[1] R4-2214345, WF on R18 eFeRRM, Apple
