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1. Introduction
In previous meetings, inter-frequency measurement without MG was discussed and a way forward was approved in [1] [2].
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

· Minimum requirements at transitions

· Measurement Gap Sharing 

In this contribution, we discuss the open issues and RRM requirements on inter-frequency measurement without gap.
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. 

· When configured MG is partially overlapped with interfrequency SMTC and interfrequency SSB is completely contained in the active BWP of the UE

· Option 1: Define requirements based on the assumption that UE perform measurement outside gaps (same as intra-frequency measurement without MG)

· Option 2: Define requirements based on the assumption that UE perform measurement within gaps

Regarding how to formulate the CSSF scaling factor, it was agreed as in the WF [2]. The left open issue is how to define the requirements when configured MG is partially overlapped with interfrequency SMTC. The benefit of this feature is to allow interfrequency measurement without gap and save the gap sources for other inter-frequency measurements. If only within gap measurement is allowed in the partially overlapped case, is has no difference with legacy Rel-15 UE measurement behavior. Hence, we propose to adopt option 1 to define requirements.
Proposal 1: It is proposed to define requirements based on the assumption that UE perform measurement outside gaps (same as intta-frequency measurement without MG) when configured MG is partially overlapped with interfrequency SMTC and interfrequency SSB is completely contained in the active BWP of the UE.
2.3 The delay requirements for inter-frequency measurement without MG
In last meeting, it was agreed that:

· For delay requirements, the same sample number of intra-frequency measurement without MG should be adopted for inter-frequency measurement without MG.

The requirements for FR1 and FR2 inter-frequency measurement without gap are provided as follows:
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

Last meeting, it was agreed that synchronization is always assumed for partial and fully overlapped TDD carriers that to be measured for inter-frequency measurement without MG. FFS on how UE can aware on the synchronization condition. 
From network and deployment perspective, the partial and fully overlapped TDD carriers should be synchronized; otherwise there will be co-existence issue and cause server interference between the carriers. If UE performs inter-frequency measurement without gap, it means that the measured SSB is within UE’s active BWP as the definition we agreed. Hence, it means that the measured carrier and serving cell carrier is at least partial overlapped in the case of inter-frequency measurement without gap. The following figures are the examples for inter-frequency measurement without gap.
[image: image1.png]Active BWP
—




     [image: image2.png]Active BWP
—




    [image: image3.png]Active BWP
—





(a)                          (b)                               (c)
Figure 1: inter-frequency measurement without gap
Regarding how UE can ware on the synchronization condition, there are two alternatives. One is based on UE implementation. As we discussed above, the synchronization can be assumed in the case of inter-frequency measurement without gap. So UE can also assume the synchronization when it performs inter-frequency measurement without gap. 
The other alternative is based on network assistance signalling. In the current 38.331 spec, there are IEs to indicate the synchronization condition across cells on the serving frequency and neighbour frequency. However, there is no IE to indicate the synchronization condition across cells between the serving frequency and neighbour frequency. A new IE is required if network assistance signalling on synchronization condition. Considering this is the last meeting for Rel-16 ASN.1 frozen, we prefer to not introduce the network assistance signalling. 
	deriveSSB-IndexFromCell

This field indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. If this field is set to true, the UE assumes SFN and frame boundary alignment across cells on the serving frequency as specified in TS 38.133 [14].
deriveSSB-IndexFromCell

This field indicates whether the UE may use the timing of any detected cell on that frequency to derive the SSB index of all neighbour cells on that frequency. If this field is set to true, the UE assumes SFN and frame boundary alignment across cells on the neighbor frequency as specified in TS 38.133 [14].


Proposal 2: it is proposed that synchronization is always assumed when UE performs inter-frequency measurement without gap, and no additional network signalling is needed. 

2.5 UE capability
Agreement in last meeting:
· FFS on optionality of inter-frequency measurement without MG

As we discussed in [3], in Figure 2, 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.
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Figure 2: SSB based inter-frequency measurement without MG
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
Minimum requirement at transitions: When the measurement on one intra-frequency measurement object or inter-frequency measurement object transitions from measurements performed outside gaps to measurements performed within gaps or vice versa during one measurement period, the cell identification and measurement period requirements with the longer delay apply. 
Measurement gap sharing: Measurement gap sharing shall be applies when UE requires measurement gaps to identify and measure cells on intra-frequency carriers or when SMTC configured for intra-frequency measurement are fully overlapping with per-UE measurement gaps, and when UE requires measurement gaps UE is configured to identify and measure cells on inter-frequency carriers, or when SMTC configured for inter-frequency measurement are fully overlapping with per-UE measurement gaps, E-UTRA gap-needed inter-frequency carriers and inter-RAT UTRAN carriers and/or inter-RAT GSM carriers.
3. Conclusion
In this contribution, we discuss the open issues for inter-frequency without MG and the proposals are:
Proposal 1: It is proposed to define requirements based on the assumption that UE perform measurement outside gaps (same as intta-frequency measurement without MG) when configured MG is partially overlapped with interfrequency SMTC and interfrequency SSB is completely contained in the active BWP of the UE.
Proposal 2: it is proposed that synchronization is always assumed when UE performs inter-frequency measurement without gap, and no additional network signalling is needed. 

Proposal 3: Inter-frequency measurement without MG is mandatory supported from Rel-16, and no UE capability signalling is needed.
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