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1. Introduction

In previous RAN4 meeting, the intra-frequency cell identification and measurement without measurement gap was discussed, and some of the requirements were specified in section 9.2.5 of TS38.133 v15.0.0. However there was an editor note in the requirement section, as below,

Editor’s Note : The requirements below have been derived so far assuming no configured Scell or E-UTRA SCell. The requirements when one or more SCells or E-UTRA SCells are configured is for further study. The requirements below have been derived without considering gap sharing when all SMTC occasion are fully overlapping with measurement gaps.
In this contribution, the scenarios when there are one or more than more SCells configured. The corresponding requirements are proposed as well 
2. Intra-frequency cell identification requirements without DRX
2.1 Difference between LTE and NR on intra-frequency cell identification and measurements
Depending on UE implementation, there is a limit on the number of searchers. Such limitation has been considered in LAA core requirements, where 2 searchers are assumed. However, for conventional LTE devices, intra-frequency cell identification and measurement delay requirements are not depending on the number of serving cells when there are one or more than one SCells are configured. This is because CRS is available for each subframe and UE can flexibly use the limited searchers to monitor more serving frequency layers. In case of NR, the situation is similar as LAA DMTC that SMTC occasions of NR are not always available and configured by the NW. However, when intra-frequency LAA cell identification and measurement requirements are defined, the possibility of different DMTC for different serving SCC is not considered.

Observation 1: Intra-frequency requirements for NR should take into account that limited number of searchers are available.
Observation 2: NR requirements should be defined in a similar way as LTE LAA. 
Proposal 1: 2 searchers should be considered as baseline in intra-frequency core requirements
Proposal 2: Different DMTC for different serving SCC should be considered in NR intra-frequency requirements.      
2.2 Intra-frequency cell identification delay
It was agreed in RAN4#85 that

The UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_without_index if the UE has already identified an SS block with different time index and the same physical cell ID, or the UE has been indicated that the neighbour cell is synchronous with the serving cell. Otherwise UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_with_index
Tidentify_intra_without_index = TPSS/SSS_sync + T SSB_measurement_period  ms

Tidentify_intra_with_index = TPSS/SSS_sync + T SSB_measurement_period + TSSB_time_index
By assuming no configured Scell or E-UTRA SCell, TPSS/SSS_sync is agreed as max(600ms,[5 or 6]x SMTC period). When there are multiple FR1 SCells are configured, by assuming there are 2 searchers, TPSS/SSS_sync can be defined as

TPSS/SSS_sync=[5 or 6]*SMTC period*max(1, abs(NNR_SCC/2))
The SMTC period is the one associated with the measured cells. Up to two SMTC periods can be configured for serving frequency layer cells. NNR_SCC denotes the number of cells of other serving frequency layers which have full or partial SMTC colliding with measured cells. T SSB_measurement_period and TSSB_time_index requirements can be defined in a similar way in the tables below
Table 9.2.5.1-1 Time period for PSS/SSS detection, (Frequency range FR1)

	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle < SMTC periodicity
	[5 or 6]*SMTC period*max(1, abs(NNR_SCC/2))Note 1,2

	DRX1 < DRX cycle≤ DRX2
	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
Note 2: NNR_SCC is number of serving frequency layers which have full or partial SMTC colliding with SMTC used by the cell being identified.


Table 9.2.5.1-3 Time period for time index detection (Frequency range FR1)

	DRX cycle
	TSSB_time_index

	No DRX, or DRX cycle < SMTC periodicity
	[2 or 3]*SMTC period*max(1, abs(NNR_SCC/2))Note 1,2

	DRX1 < DRX cycle≤ DRX2
	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
Note 2: NNR_SCC is number of serving frequency layers which have full or partial SMTC colliding with SMTC used by the cell being identified.


Table 9.2.5.2-1: Measurement period for intrafrequency measurements without gaps(Frequency FR1)
	DRX cycle
	T SSB_measurement_period  

	No DRX, or DRX cycle < SMTC periodicity
	[5] * SMTC period) *max(1, abs(NNR_SCC/2)) Note 1

	DRX1 < DRX cycle≤ DRX2
	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
Note 2: NNR_SCC is number of serving frequency layers which have full or partial SMTC colliding with SMTC used by the cell being identified.


Table 9.2.5.1-2 Time period for PSS/SSS detection, (Frequency range FR2)

	DRX cycle
	TPSS/SSS_sync

	No DRX, or DRX cycle < SMTC periodicity
	[5 or 6]*N*SMTC period*max(1, abs(NNR_SCC/2))Note 1,2

	DRX1 < DRX cycle≤ DRX2
	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
Note 2: NNR_SCC is number of serving frequency layers which have full or partial SMTC colliding with SMTC used by the cell being identified.


Table 9.2.5.1-4 Time period for time index detection (Frequency range FR2)

	DRX cycle
	TSSB_time_index

	No DRX, or DRX cycle < SMTC periodicity
	[2 or 3]*SMTC period*max(1, abs(NNR_SCC/2))Note 1,2

	DRX1 < DRX cycle≤ DRX2
	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
Note 2: NNR_SCC is number of serving frequency layers which have full or partial SMTC colliding with SMTC used by the cell being identified.


Table 9.2.5.2-2: Measurement period for intrafrequency measurements without gaps(Frequency FR2)
	DRX cycle
	T SSB_measurement_period  

	No DRX, or DRX cycle < SMTC periodicity
	[5] * N*SMTC period) *max(1, abs(NNR_SCC/2)) Note 1

	DRX1 < DRX cycle≤ DRX2
	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
Note 2: NNR_SCC is number of serving frequency layers which have full or partial SMTC colliding with SMTC used by the cell being identified.


3. Conclusion
In this contribution we discuss the intra-frequency measurement without gap requirements 
Observation 1: Intra-frequency requirements for NR should take into account that limited number of searchers are available.
Observation 2: NR requirements should be defined in a similar way as LTE LAA. 
Proposal 1: 2 searchers should be considered as baseline in intra-frequency core requirements
Proposal 2: Different DMTC for different serving SCC should be considered in NR intra-frequency requirements.      
Proposal 3: For FR1 serving carriers, 
TPSS/SSS_sync=[5 or 6]*SMTC period*max(1, abs(NNR_SCC/2))

TSSB_time_index=[2 or 3]*SMTC period*max(1, abs(NNR_SCC/2))

TSSB_measurement_period=[5]*SMTC period*max(1, abs(NNR_SCC/2))

Proposal 4: For FR2 serving carriers, 
TPSS/SSS_sync=[5 or 6]*N*SMTC period*max(1, abs(NNR_SCC/2))

TSSB_time_index=[2 or 3]*SMTC period*max(1, abs(NNR_SCC/2))

TSSB_measurement_period=[5]*N*SMTC period*max(1, abs(NNR_SCC/2))
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