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<< Start of Change #1 >>
9.3
NR inter-frequency measurements 

Editor’s note: DRX and non DRX requirement might be separately defined in this section. The numerology and BW combinations might be reflected in the requirement table. 

A measurement is defined as a SSB based inter-frequency measurement provided it is not defined as in intra-frequency measurement according to section 9.2.

SSB based measurements are configured along with a measurement timing configuration (SMTC) per carrier, which provides periodicity, duration and offset information on a window of up to 5ms where the measurements on the configured inter-frequency carrier are to be performed. For inter-frequency connected mode measurements, one measurement window periodicities may be configured per inter-frequency measurement object.
When measurement gaps are needed, the UE is not expected to detect SSB on an inter-frequency measurement object which start earlier than the gap starting time + switching time, nor detect SSB which end later than the gap end – switching time. When the inter-frequency cells are in FR2 and the per-FR gap is configured to the UE, the switching time is 0,25ms Otherwise the switching time is 0.5ms.
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP, SS-RSRQ, and SS-SINR measurements of identified inter-frequency cells if carrier frequency information is provided by [the PSCell], even if no explicit neighbour list with physical layer cell identities is provided.
A cell shall be considered detectable when: 
-
[SS-RSRP] related side conditions given in Section [TBD] are fulfilled for a corresponding Band,

-
[SS-RSRQ] related side conditions given in Clause [TBD] are fulfilled for a corresponding Band,

-
[SS-SINR] related side conditions given in Section [TBD] are fulfilled for a corresponding Band,

-
[SCH_RP] and [SCH Ês/Iot] according to Annex [TBD] for a corresponding Band.
Editors note: requirements for both per UE measurement gap and per-FR measurement gap will be captured in this section.

9.3.1
NR Inter frequency cell identification 
Editor’s Note : The impact of gap sharing between intrafrequency and interfrequency measurements has not been included in the requirements below.

When measurement gaps are provided, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new detectable inter-frequency cell within  Tidentify_inter_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index, 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 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: it is the time period used in PSS/SSS detection given in Section 9.3.2.

TSSB_time_index_inter: it is the time period used to acquire the index of the SSB being measured given in Section 9.3.3.


T SSB_measurement_period_inter: equal to a measurement period of SSB based measurement given in Section 9.3.4.

9.3.2

NR Inter frequency PSS/SSS detection of a newly detected cell 
Editor’s Note : The impact of gap sharing between intrafrequency and interfrequency measurements has not been included in the requirements below and the TBD values (N) in the tables are to be updated.
The UE shall be able to identify a SS-Block on a newly identified inter-frequency cell according to the requirements in this section.

9.3.2.1
NR Inter-frequency PSS/SSS detection on a newly detected cell for FR1
The UE shall be able to identify the PSS/SSS of a newly identified inter-frequency cell on a FR1 carrier within [TPSS/SSS_sync_inter] given in Table 9.3.2.1-1:

Table 9.3.2.1-1: Time period for PSS/SSS detection (Frequency range FR1)

	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



9.3.2.2
NR Inter-frequency PSS/SSS detection on a newly detected cell for FR2
The UE shall be able to identify the PSS/SSS of a newly identified inter-frequency cell on an FR2 carrier within [TPSS/SSS_sync_inter] given in Table 9.3.2.2-1:

Table 9.3.2.2-1: Time period for PSS/SSS detection (Frequency range FR2)

	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



9.3.3

NR Inter frequency SSB time index acquisition on a detected cell 
Editor’s Note : The impact of gap sharing between intrafrequency and interfrequency measurements has not been included in the requirements below and the TBD values (N) in the tables are to be updated.

The UE shall be able to acquire the index of a measured SSB of an already identified inter-frequency cell according to the requirements in this section.
9.3.3.1
NR Inter-frequency SSB time index acquisition on a detected cell for FR1
The UE shall be able to acquire the index of a measured SSB of an already identified inter-frequency cell on a FR1 carrier within [TSSB_time_index_inter] given in Table 9.3.3.1-1:

Table 9.3.3.1-1: Time period for SSB time index detection (Frequency range FR1)

	DRX cycle
	TSSB_time_index_inter

	No DRX cycle
	Max(TBD, [2+2]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



9.3.3.2
NR Inter-frequency SSB time index acquisition on a detected cell for FR2
The UE shall be able to acquire the index of a measured SSB of an already identified inter-frequency cell on an FR2 carrier within [TSSB_time_index_inter] given in Table 9.3.3.2-1:

Table 9.3.3.2-1: Time period for SSB time index detection (Frequency range FR2)

	DRX cycle
	TSSB_time_index_inter

	No DRX cycle
	Max(TBD, [3+3]x max(MRGP, SMTC period Note 1) x N2 x Kinter)

	DRX cycle ≤ [160ms]
	TBD

	[160ms]< 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



9.3.4
NR Inter frequency measurement period
Editor’s Note : The impact of gap sharing between intrafrequency and interfrequency measurements has not been included in the requirements below and the TBD values (N) in the tables are to be updated.

When measurement gaps are provided for inter frequency measurements, or the UE supports capability of conducting such measurements without gaps, the UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses [TBD], [TBD], and [TBD], respectively, with a measurement period given by Table 9.3.4.1-1 or 9.3.4.2-1:


9.3.4.1
NR Inter-frequency measurement period on a detected cell for FR1
Per FR1 inter-frequency layer the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for

-
[FFS] identified-inter-frequency cells,

-
[FFS] identified SSB with distinct PCID and/or time index
The UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses [TBD], [TBD], and [TBD], respectively with the measurement period given in Table 9.3.4.1-1.
Table 9.3.4.1-1: Inter-frequency measurement period for Frequency Range FR1
	DRX cycle
	TSSB_measurement_period_inter

	No DRX cycle
	Max(TBD, [5]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


9.3.4.2
NR Inter-frequency measurement period on a detected cell for FR2
Per FR2 inter-frequency layer the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for

-
[FFS] identified-inter-frequency cells,

-
[FFS] identified SSB with distinct PCID and/or time index
The UE physical layer shall be capable of reporting SS-RSRP, SS-RSRQ and SS-SINR measurements to higher layers with measurement accuracy as specified in sub-clauses [TBD], [TBD], and [TBD], respectively with the measurement period given in Table 9.3.4.2-1.
Table 9.3.4.2-1: Inter-frequency measurement period for Frequency Range FR2
	DRX cycle
	TSSB_measurement_period_inter

	No DRX cycle
	Max(TBD, [5]x max(MRGP, SMTC period Note 1) x N3 x Kinter)

	DRX cycle ≤ [160ms]
	TBD

	[160ms] < 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
Note 2:
Nfreq is TBD. [Editor’s note: the value of Nfreq may be different for SA and NSA.]


Editor’s Note: UE requirements on number of cells to measure per inter-frequency carrier, number of SS blocks to measure per inter-frequency carrier, or number of cells and number of SS blocks per inter-frequency carrier needs to be captured here.

<< End of Change #1 >>
