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1. Introduction

In this contribution, we will provide discussion on SSB intra-frequency measurement requirements for NR CA.
2. Discussion
When NR SCell is not configured, according to the agreements in [1], the intra-frequency measurement requirements without gap can be summarized as Table 1 for FR1 and Table 2 for FR2.
Table 1: SSB intra-frequency measurement requirements without gaps in FR1
	Time period
	Configuration
	Requirements

	PSS/SSS detection
	Non-DRX
	max(600ms, Ceil(Kp-intra × [5]) × SMTC period)

	
	DRX cycle ≤ 320ms
	max(600ms, Ceil(Kp-intra × 1.5 × [5]) × max(DRX cycle, SMTC period))

	
	DRX cycle > 320ms
	max(600ms, Ceil(Kp-intra × [5]) × DRX cycle)

	SSB index detection
	Non-DRX
	max(200ms, Ceil(Kp-intra × [5]) × SMTC period)

	
	DRX cycle ≤ 320ms
	max(200ms, Ceil(Kp-intra × 1.5 ×[5]) × max(DRX cycle, SMTC period))

	
	DRX cycle > 320ms
	max(200ms, Ceil(Kp-intra × [5]) × DRX cycle)

	Measurement period
	Non-DRX
	max(400ms, Ceil(Kp-intra × [5] × SMTC period)

	
	DRX cycle ≤ 320ms
	max(400ms, Ceil(Kp-intra × 1.5 ×[5]) × max(DRX cycle, SMTC period))

	
	DRX cycle > 320ms
	max(400ms, Ceil(Kp-intra × [5]) × DRX cycle)


Table 2: SSB intra-frequency measurement requirements without gaps in FR2
	Time period
	Configuration
	Requirements

	PSS/SSS detection
	Non-DRX
	max(600ms, Ceil(Kp-intra × [5]) ×N1 × SMTC period)

	
	DRX cycle ≤ 320ms
	max(600ms, Ceil(Kp-intra × 1.5 × [5]) × N1 ×max(DRX cycle, SMTC period))

	
	DRX cycle > 320ms
	max(600ms, Ceil(Kp-intra × [5]) × N1 ×DRX cycle)

	SSB index detection
	Non-DRX
	max(200ms, Ceil(Kp-intra × [5]) × N2×SMTC period)

	
	DRX cycle ≤ 320ms
	max(200ms, Ceil(Kp-intra × 1.5 ×[5]) × N2× max(DRX cycle, SMTC period))

	
	DRX cycle > 320ms
	max(200ms, Ceil(Kp-intra × [5]) × N2×DRX cycle)

	Measurement period
	Non-DRX
	max(400ms, Ceil(Kp-intra × [5] × N3×SMTC period)

	
	DRX cycle ≤ 320ms
	max(400ms, Ceil(Kp-intra × 1.5 ×[5]) × N3× max(DRX cycle, SMTC period))

	
	DRX cycle > 320ms
	max(400ms, Ceil(Kp-intra × [5]) × N3×DRX cycle)


The intra-frequency measurement requirements with one or more SCells can be derived from the measurement requirements in Tables 1 and 2.
In last RAN4 meetings, the following agreements have been achieved for SSB based RRM measurements without gaps.
	· The requirement of single frequency layer is further scaled by the parameter Kca  which is a carrier-specific scaling factor, considering the multiple frequency layers

· Kca = 1, for the target frequency layer with NR PCell and NR PSCell.
· Kca = [TBD], for the target frequency layers with NR SCells. 

· The value may refer to the RAN4 conclusion on scaling/grouping rules of inter-frequency measurement.


It can be observed that the scaling factor for measurement on PCC or PSCC frequency equals to 1, which means that the existing intra-frequency measurement requirements without gaps can be reused for PCC or PSCC. However, the intra-frequency measurement requirements on SCC may be relaxed. 

The UE perform measurements on a SCC with a deactivated SCell according to the parameter which will not apply to the measurements on a SCC with an active SCell. The measurement requirements on SCC shall be separately defined for active SCell and deactivated SCell.

Proposal 1: When one or more NR SCells are configured, the measurement requirement for the following cases shall be separately defined.

· Measurements on PCC/PSCC

· Measurements on a SCC with active SCell
· Measurements on a SCC with deactivated SCell
Proposal 2: The existing intra-frequency measurement requirements without gaps can be reused for measurement on PCC/PSCC carrier.

If only one searcher is assumed for NR cell identification, then UE cannot perform cell identification simultaneously on more than one frequency layer. Since the measurements on PCC/PSCC shall be not impacted, UE need to perform measurements on SCC within the corresponding SMTC windows that are not overlapped with SMTC windows on PCC/PSCC. When UE is configured with >1 NR SCells and the SMTC windows on a SCCs are overlapped SMTC windows on other SCC(s), then UE shall consider SMTC sharing between these SCCs. The similar scaling mechanism used in NR inter-frequency measurements for multiple frequency layers can be reused.
Proposal 3: If one searcher is assumed for NR cell identification, the measurement requirements on a SCC shall be relaxed when some of SMTC windows on the measured SCC are overlapped with SMTC windows on PCC/PSCC.

Proposal 4: If one searcher is assumed for NR cell identification, the measurement requirements on a SCC shall be scaled when SMTC windows on the measured SCC are overlapped with SMTC windows on other SCC(s).

If two searchers are assumed for NR cell identification, then UE can perform cell identification simultaneously on two frequency layers. When UE is configured with only one NR SCell, then UE can perform cell identification simultaneously on both PCC(or PSCC) and SCC. Then, the measurement requirements defined in Table 1 and 2 can be reused. When UE is configured with >1 NR SCells, UE can perform cell identification simultaneously on PCC(or PSCC) and a SCC within SMTC windows on PCC (or PSCC), and UE can perform cell identification simultaneously on two SCCs outside SMTC windows on PCC (or PSCC). For simplification, it is assumed that one searcher is dedicated for cell identification on PCC (or PSCC) and the other searcher is dedicated for cell identification on SCC(s). When SMTC windows on a SCCs are overlapped SMTC windows on other SCC(s), then UE shall consider SMTC sharing between these SCCs.
Proposal 5: If two searcher are assumed for NR cell identification, the measurement requirements on a SCC need to be scaled when SMTC windows on the measured SCC are overlapped with SMTC windows on other SCC(s).

When all SMTC windows on a SCC are overlapped with measurement gaps, then the gap scaling mechanism for intra-frequency and inter-frequency shall be applied to the measurement requirements on this SCC. When the number of intra-frequency layers whose SMTC occasions are fully overlapped with measurement gaps are more than one, then the portion of measurement gaps allocated for intra-frequency measurement shall be shared among these intra-frequency layers. 
Proposal 6: When SMTC occasions of more than one intra-frequency layer are fully overlapped with measurement gaps, RAN4 need to investigate the corresponding intra-frequency measurement requirements, i.e. the scaling mechanism among these intra-frequency measurements.
3. Conclusions

This contribution provides our analysis on SSB intra-frequency measurement with ≥1 NR SCells. The following proposals are given: 
Proposal 1: When one or more NR SCells are configured, the measurement requirement for the following cases shall be separately defined.

· Measurements on PCC/PSCC

· Measurements on a SCC with active SCell
· Measurements on a SCC with deactivated SCell
Proposal 2: The existing intra-frequency measurement requirements without gaps can be reused for measurement on PCC/PSCC carrier.

Proposal 3: If one searcher is assumed for NR cell identification, the measurement requirements on a SCC shall be relaxed when some of SMTC windows on the measured SCC are overlapped with SMTC windows on PCC/PSCC.

Proposal 4: If one searcher is assumed for NR cell identification, the measurement requirements on a SCC shall be scaled when SMTC windows on the measured SCC are overlapped with SMTC windows on other SCC(s).

Proposal 5: If two searcher are assumed for NR cell identification, the measurement requirements on a SCC need to be scaled when SMTC windows on the measured SCC are overlapped with SMTC windows on other SCC(s).

Proposal 6: When SMTC occasions of more than one intra-frequency layer are fully overlapped with measurement gaps, RAN4 need to investigate the corresponding intra-frequency measurement requirements, i.e. the scaling mechanism among these intra-frequency measurements.
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