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1. Introduction

In RAN4#86bis meeting, the requirements on SSB intra-frequency measurement without gap was agreed for the case that intra-frequency SMTC occasions do not need to be shared with RLM measurements. When SMTC is fully overlapped with RLM-RS, RAN4 should study sharing mechanism for RLM and intra-frequency measurement in FR2. Besides, the scaling factor for Rx beam sweeping in FR2 are not defined. In this contribution, we will provide discussion on the open issues on SSB intra-frequency measurement requirements without gap.
2. Discussion
In this section, we focus on the intra-frequency measurements without gap when no SCells are configured. According to the agreements in [1], the intra-frequency measurements requirements without gap in FR2 can be summarized as Table 1.
Table 1: SSB intra-frequency measurement requirements without gaps in FR2
	Time period
	DRX cycle
	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)


In previous RAN4 meetings, the requirements of SSB based RRM measurements in FR2 have been discussed. Considering that UE is allowed to search detectable cells on each Rx beams, the measurement delay requirements in FR2 could be scaled by UE Rx beam number. Since the site location of neighbor cells can be different, so the corresponding best Rx beam for each neighbor cell will be different. 
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Figure 1: Example for Rx Beam sweeping for SSB based RRM in FR2
Figure 1 give an example for Rx Beam sweeping for SSB based measurement in FR2. It is assumed that Beam {#1, #2, …, #N} is the best Rx beam for Cell {#1, #2, …, #N} respectively. The time interval between two successive measurement samples for each cell is assumed as N*SMTC period. If UE completes the PSS/SSS detection of Cell#1 on SMTC occasion #1 and does not complete the PSS/SSS detection of other cells, then the next measurement opportunity for UE performing SSB index detection of Cell#1 is SMTC occasion #N+1. If it was assumed that UE performs SSB index detection of Cell#1 on next M SMTC occasions, then UE would miss one measurement sample of Cell {#2, #3, …, #M+1} for PSS/SSS detection. The PSS/SSS detection time of Cell {#2, #3, …, #M+1} need to be extended. Hence, the time interval between two successive measurement samples for each cell shall be always assumed as N*SMTC period.
Proposal 1: The scaling factors of N1/N2/N3 used in FR2 measurement requirements are defined as the same value.
The values of N1/N2/N3 is related to the number of UE Rx beam in FR2. Based on the discussion during previous meetings, 4 or 8 UE Rx beams Rx beams were proposed. For beamforming, the narrower the beam, the greater the beam gain. If the number of UE Rx beam is too small, then wide beam need to be used in order to providing sufficient beam coverage. However, the beam gain of a wide beam will be limited. Hence, the values of N1/N2/N3 are suggested to be defined as 8.
Proposal 2: The values of N1/N2/N3 used in FR2 measurement requirements are defined as 8.
3. Conclusions

This contribution provides our analysis on open issues on SSB intra-frequency measurement without gap in FR2. The following proposals are given: 
Proposal 1: The scaling factors of N1/N2/N3 used in FR2 measurement requirements are defined as the same value.
Proposal 2: The values of N1/N2/N3 used in FR2 measurement requirements are defined as 8.
According to the analysis in this paper, the SSB intra-frequency measurement without gap in FR2 is proposed as follows:
Proposal 3: The SSB based intra-frequency measurement requirements without gaps in FR2 could be defined as Table 2.

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

	PSS/SSS detection
	Non-DRX
	max(600ms, Ceil(Kp-intra × [5]) ×8 × SMTC period)

	
	DRX cycle ≤ 320ms
	max(600ms, Ceil(Kp-intra × 1.5 × [5]) × 8 ×max(DRX cycle, SMTC period))

	
	DRX cycle > 320ms
	max(600ms, Ceil(Kp-intra × [5]) × 8 ×DRX cycle)

	SSB index detection
	Non-DRX
	max(200ms, Ceil(Kp-intra × [5]) × 8 ×SMTC period)

	
	DRX cycle ≤ 320ms
	max(200ms, Ceil(Kp-intra × 1.5 ×[5]) × 8 × max(DRX cycle, SMTC period))

	
	DRX cycle > 320ms
	max(200ms, Ceil(Kp-intra × [5]) × 8 ×DRX cycle)

	Measurement period
	Non-DRX
	max(400ms, Ceil(Kp-intra × [5] × 8 ×SMTC period)

	
	DRX cycle ≤ 320ms
	max(400ms, Ceil(Kp-intra × 1.5 ×[5]) × 8 × max(DRX cycle, SMTC period))

	
	DRX cycle > 320ms
	max(400ms, Ceil(Kp-intra × [5]) × 8 ×DRX cycle)


In case that all the RLM-SSB occasions outside measurement gaps are overlapped with SMTC, the measurement opportunities sharing shall be considered between RLM and intra-frequency measurements in FR2. The SSB intra-frequency measurement requirements in Table 2 shall be scaled. More discussion are provided in [2].
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