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1. Introduction
In RAN4#92bis meeting, inter-frequency measurement without MG was discussed and a way forward was approved in [1].
According to the approved WF, the potential impacts on specs are:

· Definition of inter-frequency measurement without MG

· CSSF within gap and CSSF outside gap

· The delay requirements for inter-frequency measurement without MG

· Scheduling and measurement restriction

· UE capability
In this contribution, we further discuss the open issues and provide our views.
2. Discussion
2.1 Definition of inter-frequency without MG
Regarding the definition, it has been already agreed in last meeting that: 
· The UE can perform inter-frequency SSB based measurements without measurement gaps if
· the SSB is completely contained in the active BWP of the UE.
2.2 CSSF within gap and CSSF outside gap
Agreement in last meeting:
· The definitions of CSSF within gap and outside gap are not changed.

· The number of searchers is up to 2 when discussing the requirement of CSSF outside gap.

· For CSSF outside gap, the performance of PCC in NR SA should remain the same. Therefore, the inter frequency MO without gap shares the same searcher as all the other SCCs. 

Existing CSSF factor only consider inter-frequency with MG, some specification changes to capture the inter-frequency measurement without MG need to be added in TS 38.133. And according to the agreement, the number of searchers is up to 2, and the inter-frequency MO without gap shares the searcher as all the other SCCs so that the PCC performance will not be impacted. 

For example, the CSSFoutside_gap,i for FR1 SCC is updated to:
Number of configured FR1 SCell(s)+Number of configured MOs for inter-frequency with no measurement gap
2.3 The delay requirements for inter-frequency measurement without MG
In the existing requirements for FR1 cell identification, the sample number is 8 for inter-frequency measurement and 5 for intra-frequency measurement. The additional sample number is required for inter-frequency measurement due to the additional AGC setting. However, for inter-frequency without MG, since the measured SSB is completely contained in the active BWP, no additional AGC setting is needed. Hence, we propose the same sample number of the delay requirements for intra-frequency measurement can be adopted for inter-frequency measurement without MG.
Proposal 1: For delay requirements, the same sample number of intra-frequency measurement should be adopted for inter-frequency measurement without MG.
In the delay requirements in option1 from last meeting WF [1], for FR1, the sample number is 5, which is same as intra-frequency measurement. But for FR2, the sample number is still the same as inter-frequency. Following the same logic, the sample number should be reduced and align with FR2 intra-frequency delay requirements.
So we propose an updated option for delay requirements as following:

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 xKp) 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 = 40 samples. For a UE supporting FR2 power class 2, Mpss/sss_sync_inter = 24 samples. For a UE supporting FR2 power class 3, Mpss/sss_sync_inter = 24 samples. For a UE supporting FR2 power class 4, Mpss/sss_sync = 24 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 =40 samples. For a vehicle mounted UE supporting FR2 power class 2, Mpss/sss_sync_inter=24 samples. For a UE supporting FR2 power class 3, Mmeas_period_inter =24 samples. For a UE supporting FR2 power class 4, Mmeas_period_inter = 24 samples.

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 interfrequency SMTC is fully non overlapping or partially overlapping with measurement gaps

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
2.4 Scheduling and measurement restriction

Agreement in last meeting:

· 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
According to the agreement, only the condition of “deriveSSB_IndexFromCell is not enabled” of intra-frequency measurement is considered to be reused for inter-frequency measurement without MG. The main reason is that for inter-frequency measurement, since the centre frequency of SSBs are not the same, it cannot be guaranteed that the timing is always aligned. So for inter-frequency without MG, UE is not expected or receive on all symbols within SMTC window duration in all the cases.
Then, the other issue is the “SSB symbols to be measured”. The existing spec saying that the SSB symbols to be measured are the SSB symbols indicated by SSB-ToMeasure if configured. However, since the SSB from inter-frequency cells may not always align in time with SSB from serving cell. In that case, serving cell has no idea when it needs to avoid PDSCH colliding with SSB. So “the SSB symbols to be measured” should be all L SSB symbols within SMTC window duration defined in clause 4.1 of TS 38.213.
Proposal 2： 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.
· Note that the SSB symbols to be measured in the following clauses are all L SSB symbols within SMTC window duration defined in clause 4.1 of TS 38.213 [3].
2.5 UE capability
Agreement in last meeting:
· FFS on the need of UE capability for UE supporting inter-frequency without MG.

· For release 16 UE which supports inter-frequency measurement without gap, a measurement gap pattern may still be provided by the network. 

· When configured MG is fully overlapped with interfrequency SMTC and interfrequency SSB is completely contained in the active BWP of the UE, the UE is expected to meet rel-15 gap based requirements.
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Figure 1: SSB based inter-frequency measurement without MG
As we discussed in [1], in the above figures, even though the centre frequency of SSBs from serving cell and neighbour cells are different (inter-frequency measurement), the neighbour cell SSB is completely contained in active BWP of the UE. So technically, UE is able to receive the SSB and perform measurement of neighbour cell without measurement gaps. It is quite straightforward from UE implementation point of view. Hence, we propose that UE mandatory support inter-frequency measurement without MG from Rel-16. Since network will know the release information from UE, no capability signalling is needed for this feature.
Proposal 3: Inter-frequency measurement without MG is mandatory supported from Rel-16, and no UE capability signalling is needed.
2.5 Other impacts on the spec
Except for the impacts captured in last meeting WF, we also identify one impact on the specs:
Minimum requirement at transitions: The existing spec only capture the transition requirements from measurements performed outside gaps to measurements performed within gaps or vice versa during one measurement period for intra-frequency MO, inter-frequency MO also need to be considered after introducing the inter-frequency without MG feature.

Proposal 4: Minimum requirements at transitions considering inter-frequency measurement without MG should be captured in TS38.133.
3. Conclusion
In this contribution, we discuss the open issues for inter-frequency without MG and the proposals are:
Proposal 1: For delay requirements, the same sample number of intra-frequency measurement should be adopted for inter-frequency measurement without MG.
Proposal 2： 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.
· Note that the SSB symbols to be measured in the following clauses are all L SSB symbols within SMTC window duration defined in clause 4.1 of TS 38.213 [3].
Proposal 3: Inter-frequency measurement without MG is mandatory supported from Rel-16, and no UE capability signalling is needed.
Proposal 4: Minimum requirements at transitions considering inter-frequency measurement without MG should be captured in TS38.133.
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