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Introduction
In RAN4#92bis meetings, RAN4 has approved a WF [1] on inter-frequency without MG. RAN4 has agreed on the definition of inter-frequency measurement without MG and CSSF within gap and CSSF outside gap. In this meeting, we will further discuss the following open issues,
· The delay requirements for inter-frequency measurement without MG
· Scheduling and measurement restriction
· UE capability
In this document, we share our opinion on the requirement for SSB-based inter-frequency measurement without MG.

Discussion
· [bookmark: OLE_LINK5]The delay requirements
The delay requirements for inter-frequency measurement without MG include time period for PSS/SSS detection, time period for time index detection, and measurement period for inter-frequency measurements without gaps. Several options have been proposed to be decided in this meeting.
In our view, the requirements of intra-frequency measurement without gaps can be reused for those of inter-frequency measurement without gaps, including samples for time period and CSSF. Generally, we mostly support option 1 but have different understanding on CCSF for inter-frequency measurement without measurement gaps. As the existing definition of CSSFoutside_gap,i and CSSFwithin_gap,i are not changed, CSSF for inter-frequency measurement can be defined as similar way of that for intra-frequency measurement, as follows:
	CSSFinter: it is a carrier specific scaling factor and is determined
-	according to CSSFoutside_gap,i in clause 9.1.5.1 for measurement conducted outside measurement gaps, i.e. when inter-frequency SMTC is fully non overlapping or partially overlapping with measurement gaps, 
[bookmark: OLE_LINK6]-	according to CSSFwithin_gap,i in clause 9.1.5.2 for measurement conducted within measurement gaps, i.e. when inter-frequency SMTC is fully overlapping with measurement gaps.
Besides, Kp for inter-frequency measurement without gaps can be defined as below,
· When interfrequency SMTC is fully non overlapping with measurement gaps or interfrequency SMTC is fully overlapping with MGs, Kp=1
· When interfrequency SMTC is partially overlapping with measurement gaps, Kp =  1/(1- (SMTC period /MGRP)), where SMTC period < MGRP
Proposal 1: The requirements of intra-frequency measurement without gaps can be reused for those of inter-frequency measurement without gaps.
The corresponding requirements for time periods are specified as below and are involved in draft CR [2].
Table1: Time period for PSS/SSS detection, (Frequency range FR1)
	DRX cycle
	TPSS/SSS_sync_inter

	No DRX
	max( 600ms, ceil( 5 x Kp) x SMTC period )Note 1 x CSSFinter

	DRX cycle≤ 320ms
	max( 600ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter

	DRX cycle>320ms
	ceil(5 x Kp) x DRX cycle x CSSFinter

	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



Table2: Time period for PSS/SSS detection, (Frequency range FR2)
	DRX cycle
	TPSS/SSS_sync_inter

	No DRX
	max(600ms, ceil(Mpss/sss_sync_inter  x Kp)  x SMTC period)Note 1 x CSSFinter

	DRX cycle≤ 320ms
	max(600ms, ceil(1.5 x Mpss/sss_sync_inter  x Kp) x max(SMTC period,DRX cycle)) x CSSFinter

	DRX cycle>320ms
	ceil(Mpss/sss_sync_inter  x Kp)  x DRX cycle x CSSFinter

	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



Table3: Time period for time index detection (Frequency range FR1)
	DRX cycle
	TSSB_time_index_intra

	No DRX
	max(120ms, ceil( 3 x Kp ) x SMTC period)Note 1 x CSSFinter

	DRX cycle≤ 320ms
	max(120ms, ceil (1.5 x 3 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter

	DRX cycle>320ms
	Ceil(3 x Kp) x DRX cycle x CSSFinter

	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



Table4: Time period for time index detection (Frequency range FR2)
	Condition NOTE1,2
	TSSB_time_index_inter

	No DRX
	max(200ms, MSSB_index_inter x max(MGRP, SMTC period)) x CSSFinter

	DRX cycle ≤ 320ms
	max(200ms, (1.5 x MSSB_index_inter) x max(MGRP, SMTC period, DRX cycle)) x CSSFinter

	DRX cycle > 320ms
	MSSB_index_inter x DRX cycle x CSSFinter

	NOTE 1: 	DRX or non DRX requirements apply according to the conditions described in clause 3.6.1
NOTE 2: 	In EN-DC operation, the parameters, timers and scheduling requests referred to in clause 3.6.1 are for the secondary cell group. The DRX cycle is the DRX cycle of the secondary cell group.



Table5: Measurement period for interfrequency measurements without gaps(Frequency FR1)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(200ms, ceil( 5 x Kp) x SMTC period)Note 1 x CSSFinter

	DRX cycle≤ 320ms
	max(200ms, ceil(1.5x 5 x Kp) x max(SMTC period,DRX cycle)) x CSSFinter

	DRX cycle>320ms
	ceil( 5 x Kp ) x DRX cycle x CSSFinter

	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



Table6: Measurement period for interfrequency measurements without gaps(Frequency FR2)
	DRX cycle
	T SSB_measurement_period_intra  

	No DRX
	max(400ms, ceil(Mmeas_period_inter x Kp) x SMTC period)Note 1 x CSSFinter

	DRX cycle≤ 320ms
	max(400ms, ceil(1.5x Mmeas_period_inter x Kp) x max(SMTC period,DRX cycle)) x CSSFinter 

	DRX cycle>320ms
	ceil(Mmeas_period_inter x Kp) x DRX cycle x CSSFinter

	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



· Mpss/sss_sync_inter: For a UE supporting FR2 power class 1, Mpss/sss_sync_inter = 64 samples. For a UE supporting FR2 power class 2, Mpss/sss_sync_inter = 40 samples. For a UE supporting FR2 power class 3, Mpss/sss_sync_inter = 40 samples. For a UE supporting FR2 power class 4, Mpss/sss_sync = 40 samples.
· MSSB_index_inter: For a UE supporting power class 1, MSSB_index_inter = 40 samples. For a vehicle mounted UE supporting power class 2, Mpss/sss_sync_inter = 24 samples. For a UE supporting power class 3, MSSB_index_inter = 24 samples. For a UE supporting power class 4, Mmeas_period_inter = 24 samples.
· Mmeas_period_inter: For a UE supporting FR2 power class 1, Mmeas_period_inter =64 samples. For a vehicle mounted UE supporting FR2 power class 2, Mpss/sss_sync_inter=40 samples. For a UE supporting FR2 power class 3, Mmeas_period_inter =40 samples. For a UE supporting FR2 power class 4, Mmeas_period_inter = 40 samples.
· Scheduling and measurement restriction
It is agreed that the scheduling and measurement restriction for intra-frequency measurements under the condition of deriveSSB_IndexFromCell is not enabled can be used as baseline for inter-frequency measurement without measurement gaps.
· If deriveSSB_IndexFromCell is not enabled the UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on all symbols within SMTC window duration.
However, for FR1 TDD bands or for FR2 (deriveSSB-IndexFromCell is always enabled), not all the symbols with SMTC window duration cannot transmit or receive signals, where as least consecutive SSB symbols along with several data symbols before and/or after such SSB cannot be scheduled. And it also depends on UE capability of supporting simultaneousRxDataSSB-DiffNumerology or not. In addition, for SS-RSRP/SINR or SS-RSRQ measurement on FR2, the restriction could be different.
In our view, the requirements for SSB-based inter-band frequency measurements without gaps could refer to those of intra-band frequency measurements without gaps. It may have potential impact on RAN1’s scheduling design, we suggest to further discuss it in RAN4 and then inform RAN1 of any conclusion on the scheduling restriction. Therefore, RAN4 can further check the scheduling availability with RAN1 on UE behavior for inter-frequency measurement without gaps.
Observation 1: The requirements for SSB-based inter-band frequency measurements without gaps could refer to those of intra-band frequency measurements without gaps.

Proposal 2: RAN4 decides to send LS out to RAN1 on such scheduling availability for inter-frequency measurement without MGs.

· UE capability
In last meeting RAN4 agreed to FFS on the need of UE capability for UE supporting inter-frequency without MG.
In our view, network can decide to always configure a measurement gap pattern for inter-frequency measurement, ignoring whether the Rel-16 UE supports the capability of inter-frequency measurement without gap or not. There seems no need to define such UE capability which can leave to UE and BS implementation.

Proposal 3: No need to define such UE capability which can leave to UE and BS implementation.

Conclusion
In this contribution, we provide our view on inter-frequency measurement without MGs. 
Proposal 1: The requirements of intra-frequency measurement without gaps can be reused for those of inter-frequency measurement without gaps.
Observation 1: The requirements for SSB-based inter-band frequency measurements without gaps could refer to those of intra-band frequency measurements without gaps.
Proposal 2: RAN4 decides to send LS out to RAN1 on such scheduling availability for inter-frequency measurement without MGs.
Proposal 3: No need to define such UE capability which can leave to UE and BS implementation.
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