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Introduction
RAN plenary meeting #84 agreed to include the discussion about inter-frequency measurement without measurement gap to the work item for NR RRM enhancement in Rel-16 [1].

(6) Inter-frequency measurement requirement without MG 
· RRM requirements for inter-frequency measurement without MG when the SSB is completely contained in the active BWP of the UE
In previous meetings, RAN4 has discussed SSB-based inter-frequency measurement without measurement gaps, and no consensus has been reached. In this document, we share our opinion on the requirement for SSB-based inter-frequency measurement without MG.

Discussion
In Release 15, for SSB-based measurement, intra-frequency measurement is defined assumed that the centre frequency and SCS of the SSB of serving and neighbour cell are the same. If SSB is completely contained in the active BWP of the UE or the active downlink BWP is initial BWP, UE can perform intra-frequency measurement without MG. Otherwise, measurement gap is required for intra-frequency measurement. However, for SSB based inter-frequency measurement, measurement gaps are always needed in Rel-15.
In Release 16, the measurement gaps could be optimized for different scenarios in order to avoid unnecessary interruptions of UE transmission, especially if the SSB is completely contained in active BWP of the UE. Here, this scenario is quite different from that UE supports cross-FR measurement with capability of conducting measurements without gaps, for example, UE supporting NR-DC can be configured with no gap-assisted measurement with serving cell on FR1 and measured neighbor cell on FR2 only. Thus, such new inter-frequency measurement requirement without MG should be for measurement within FR1 or FR2.
To reduce the impact on current specification, in our view, it is better to keep current definitions of SSB-based intra-frequency and inter-frequency measurement. And new requirements need to be added for such inter-frequency measurement without MGs. And from RAN4’ perspective, related CRs are encouraged to cover such issues in TS 38.133 as bellows,
· Definition of inter-frequency SSB-based measurement without measurement gaps (9.3.1)
· Additional requirements for inter-frequency measurement without measurement gaps (new session)
· Inter-frequency cell identification 
· Measurement period
· Scheduling availability of UE during inter-frequency measurements
[bookmark: _GoBack]For definition, we propose 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 within FR1 or FR2, no matter the SSB SCS of neighbour cell is the same with that of serving cell. 
For additional requirements for inter-frequency measurement without measurement gaps, the requirements of intra-frequency measurement without measurement gaps can be mostly reused. However, only one SMTC can be configured for inter-frequency measurement, which is different from intra-frequency measurement. It is also feasible for inter-frequency measurement without gaps that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2. In addition, according to the different scenarios that inter-frequency SMTC is fully or partially or non-overlapping with measurement gaps, the definitions of Kp can be reused as those of intra-frequency measurement. 
· When inter-frequency SMTC is fully non overlapping with measurement gaps or intrafrequency SMTC is fully overlapping with MGs, Kp=1
· When inter-frequency SMTC is partially overlapping with measurement gaps, Kp =  1/(1- (SMTC period /MGRP)), where SMTC period < MGRP
For scheduling availability, in our view, the requirements for SSB-based inter-band frequency measurements without gaps could be a little different from those of intra-ban 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. Definitely RAN4 decides to send LS out to RAN1 on such scheduling availability for inter-frequency measurement without MGs.

Besides, for SFTD measurement, as indication on whether to carry out the SFTD measurement with or without measurement gaps is implicit in Rel-15, it depends on whether measurement gaps are configured. So the requirements for SFTD measurement defined in Rel-15 are still feasible.

Observation 1:  Most requirements for SSB-based intra-frequency measurement without MGs can be reused for inter-frequency measurement without MGs, including Kp and SFTD measurement requirement, etc.

Proposal 1: UE can perform SSB-based inter-frequency measurements without measurement gaps if the SSB is completely contained in the active BWP of the UE with FR1 or FR2.

Proposal 2:  RAN4 decide to inform RAN1 of the evaluation on scheduling availability for SSB-based inter-frequency measurement without MGs.

Conclusion
In this contribution, we provide our view on inter-frequency measurement without MGs. 
Observation 1:  Most requirements for SSB-based intra-frequency measurement without MGs can be reused for inter-frequency measurement without MGs, including Kp and SFTD measurement requirement, etc.

Proposal 1: UE can perform SSB-based inter-frequency measurements without measurement gaps if the SSB is completely contained in the active BWP of the UE within FR1 or FR2.

Proposal 2:  RAN4 decide to inform RAN1 of the evaluation on scheduling availability for SSB-based inter-frequency measurement without MGs.

References
[1] RP-191601, New WI Proposal: NR RRM enhancement in R16, Intel Corporation, 3GPP TSG RAN Meeting #84, Newport Beach California, US, June 3-6, 2019.
