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1. Introduction

Initial agreements on the SSB-based intra-frequency measurement without gap have been reached in RAN4#AH1801 meeting [1]. 

	For FR1, it is proposed to set TPSS/SSS_sync, T SSB_measurement_period  and TSSB_time_index requirement as:

                                TPSS/SSS_sync = max( 600, [5 or 6] x SMTC_period ) ms         (1)
                             TSSB_time_index = max( [TBD], [2+X] x SMTC_period ) ms        (2)
                            TSSB_measurement_period = max( 200, [5] x SMTC_period ) ms         (3)
For FR2, requirements of TPSS/SSS_sync, T SSB_measurement_period  and TSSB_time_index are given as:

                                       TPSS/SSS_sync = max( [X1], [Y1] x N1 x SMTC_period )          ms        (4)
                                    TSSB_time_index = max( [X2], [3+Y2] x N2 x SMTC_period )      ms        (5)
                         TSSB_measurement_period = max( [X3], [Y3] x N3 x SMTC_period )           ms        (6)
Interested companies are encouraged to propose [TBD] values in formulas (1) to (6), and the parameter N related to Rx beamforming and Rx beam sweeping in formulas (4) to (6).


After the intra-frequency requirement methodologies are confirmed, it is time that we should consider inter-frequency measurement requirements. For inter-frequency measurement requirements, there are things that are different from the intra- frequency ones, such as, gap sharing and the number of frequency layers to monitor.

Upon defining the intra-frequency measurement requirement framework, at least two factors should be added to the inter-frequency measurement requirement equations such as, gap sharing factor Kinter and number of frequency layers Nfreq.
In this contribution, we discuss the abovementioned factors for SSB-based inter-frequency measurement requirements, which are gap sharing factor Kinter and number of frequency layers Nfreq.
2. Discussion
2.1. Gap sharing between intra- and inter- frequency measurement
Gap sharing can be foreseen between intra- and inter- frequency measurement operations. Thus when defining inter-frequency measurement requirements, we need to consider the impact from gap sharing since the gaps configured for intra- frequency measurements cannot be used by inter-frequency measurement therefore the requirement for inter should be loosen accordingly.

With regard to defining the factor of gap sharing Kinter, we can borrow the methodologies from MTC gap sharing factors. In 36.133 [2], we can find the definition of Kinter_M1_NC as a good example for NR inter-frequency measurement gap sharing factor.
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where X is signalled by the RRC parameter measGapSharingScheme [2] and is defined as in Table 8.13.2.6.1.1-2. 
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 is total number of inter-frequency layers to be monitored as defined in 8.1.2.1.1.

Table 8.13.2.6.1.1-2: Value of parameter X for CEModeA

measGapSharingScheme
Value of X (%)

‘00’
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Thus we can introduce the gap sharing factor 
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for SSB-based inter-frequency measurement requirements, where X is signalled by the RRC parameter [measGapSharingScheme]. In addition, we can define the value of X in general in the below table.
Table 1 Values of X

	measGapSharingScheme
	Value of X (%)

	‘00’
	[Even allocation between intra- and inter-]

	‘01’
	TBD

	‘10’
	TBD

	‘11’
	TBD


Proposal 1: 
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 is introduced to address the gap sharing impact for SSB-based inter-frequency measurement requirements.
Proposal 2: 
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, where X represents the ratio between the numbers of intra- and inter- gaps, whose values are FFS.
2.2. Number of frequency layers
In the definition of 
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stands for the number of inter-frequency layers that are to be monitored. Apparently, this 
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 factor is determined by the gap configurations as per frequency ranges, carriers, groups or UEs. Therefore the values of 
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cannot simply reuse LTE definitions and they should rely on the methodologies defined according to gap sharing schemes. With regard to gap sharing schemes and corresponding scaling methodologies for the number of frequency layers factor, we provide discussions in our other papers.
Observation 1: 
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should be defined by scaling with gap sharing schemes.
2.3. Inter-frequency measurement requirements in TS38.133
The current framework for inter-frequency measurement requirements in TS38.133 can be maintained after some amendments. With regard to the titles of the subsections, 9.3.2 and 9.3.3 should be for PSS/SSS detection and SSB time index acquisition respectively, and 9.3.4 should be for measurement period requirements.
More importantly, the general equations for cell identification which separate the requirements between those with time index and those without should be reused to inter-frequency requirement. Thus the UEs shall be able to identify a new detectable inter frequency cell within Tidentify_inter_with_index according to the following expression:


Tidentify_inter_without_index = TPSS/SSS_sync_inter + T SSB_measurement_period_inter ms


Tidentify_inter_with_index = TPSS/SSS_sync_inter + T SSB_measurement_period_inter + TSSB_time_index_inter
Where TPSS/SSS_sync_inter , T SSB_measurement_period_inter and TSSB_time_index_inter are defined in the next 3 subsections follow up:
· TPSS/SSS_sync_inter is the time period used in PSS/SSS detection given in Section 9.3.2.

· TSSB_time_index_inte is the time period used to acquire the index of the SSB being measured given in Section 9.3.3.

· TSSB_measurement_period_inter equals to a measurement period of SSB based measurement given in Section 9.3.4.
For the detailed delay requirement tables within each subsection mentioned above, we propose to use the below framework, as an example the below table can be for FR1 PSS/SSS detection.
	DRX cycle
	TPSS/SSS_sync

	No DRX cycle
	Max(TBD, [6]x max(MRGP, SMTC period Note 1)x Kinter)

	DRX cycle ≤ [160]ms
	TBD

	[160]ms< DRX cycle ≤ 10240ms
	TBD

	Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Additionally, for FR2 we need to consider the impact from beam sweeping, which we have already reached agreements for intra-frequency measurement in the last meeting. Thus the factors N1, N2 and N3 are used temporarily to address the impact from Rx beam sweeping. Below is an example for the FR2 PSS/SSS detection delay requirements for SSB-based inter-frequency measurements.
	DRX cycle
	TPSS/SSS_sync

	No DRX cycle
	Max(TBD, [6]x max(MRGP, SMTC period Note 1) x N1 x Kinter)

	DRX cycle ≤ [160]ms
	TBD

	[160]ms< DRX cycle ≤ 10240ms
	TBD

	Note 1:
If different SMTC periodicities are configured for different cells, the SMTC period in the requirement is the one used by the cell being identified


Proposal 3: Use the above mentioned framework for SSB-based inter-frequency measurement requirements, including PSS/SSS detection, SSB index acquisition and measurement period in both FR1 and FR2.
To note that the 160ms in the tables comes from the maximum periodicity for MGRP and SMTC. Corresponding changes can be found in the other paper, a CR for TS 38.133 for inter-frequency measurement requirements [3] to capture all the above mentioned issues.

3. Conclusion
In this contribution, we discuss the factors for SSB-based inter-frequency measurement requirements, which are gap sharing factor Kinter and number of frequency layers Nfreq and we propose the framework tables for the subsections. Corresponding changes can be found in the other paper, a CR for TS 38.133 for inter-frequency measurement requirements [3] to capture all the above mentioned issues.
Proposal 1: 
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 is introduced to address the gap sharing impact for SSB-based inter-frequency measurement requirements.

Proposal 2: 
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, where X represents the ratio between the numbers of intra- and inter- gaps, whose values are FFS.
Observation 1: 
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should be defined by scaling with gap sharing schemes.

Proposal 3: Use the above mentioned framework for SSB-based inter-frequency measurement requirements, including PSS/SSS detection, SSB index acquisition and measurement period in both FR1 and FR2.
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