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1. Introduction
Core part of measurement without gaps has been finalized. However, there are still some remaining issues based on the maintenance discussion in previous RAN4 meeting. The last agreements can be found in [1]. 
In this contribution, we continue discussing the open issues.
2. Discussion
Topic #1: Measurement without gaps for UEs reporting NeedForGaps
Issue 1-1-1: Misalignment between DRX-on duration and SMTC for NFG measurements
· Proposals
· Option 1: UE measures only within SMTC occasions once every DRX cycle and no interruption is allowed.
· Option 1a: interruption can be allowed during the time extended due to drx-inactivityTimer.
· Option 2: UE measures within SMTC occasions when DRX cycle is larger than 320ms and no interruption is allowed; but when DRX cycle is equal or smaller than 320ms interruption is allowed once every DRX cycle according to Tcycle, i. 
· Option 2a: 160ms instead of 320ms. And interruption can be allowed during the time extended due to drx-inactivityTimer.
· Option 3: UE measurements can affect DRX-on duration. Interruption is allowed once every DRX cycle, and it is according to Tcycle,i. 
· Option 5: Interruptions may be allowed during DRX ON duration under the following conditions:
· if DRX ON duration is smaller or equal to [5 or 10] ms and DRX cycle is larger than [40 or 80ms], 
· Interruptions are not allowed in the DRX ON duration, excluding the time extended due to drx-inactivityTimer
· Otherwise 
· interruptions are allowed, except for the last slot containing PDCCH in the DRX ON duration, excluding the time extended due to drx-inactivityTimer
· Option 6: Interruptions may be allowed during DRX ON duration under the following conditions:
· if DRX ON duration is smaller or equal to [5 or 10] ms and DRX cycle is larger than [40 or 80ms], 
· Interruptions are not allowed in the DRX ON duration, excluding the time extended due to drx-inactivityTimer
· Otherwise 
· interruptions are allowed
We do not support to introduce additional restriction at UE measurement behavior. In previous meeting, some company mentioned that if onDuration time is very short and happen to fully overlap with interruption, the actual interruption ratio would significantly high. However, we think this is an extreme case which unlikely to happen in practice. Since both DRX and measurement are configured by network, network can avoid the fully overlapping in this case.
[bookmark: _Ref162878869]Proposal 1: Interruption is allowed once every DRX cycle, and it is according to Tcycle,i.

Issue 1-1-2: Aligned DRX-on duration and SMTC for NFG measurements and DRX cycle is larger than 320ms
· Proposals
· Option 1: UE does not measure within SMTC occasions and no interruption is expected.
· Option 2: Interruption is always allowed, and it is according to Tcycle,i.
We continue supporting to allow interruption every DRX cycle. Technically, even when DRX is larger than 320ms, it is not easy for UE to completely avoid interruption when there are large number of carriers to measure. 
[bookmark: _Ref162878872]Proposal 2: when DRX is configured and DRX cycle is larger than 320ms, interruption is still allowed, and it is according to Tcycle,i.

Issue 1-1-3: Aligned DRX-on duration and SMTC for NFG measurements and DRX cycle is equal or shorter than 320ms
· Proposals
· Option 1: Interruption is always allowed, and it is according to Tcycle,i.
We support option 1.
[bookmark: _Ref162878874]Proposal 3: when DRX is configured and DRX cycle is equal or shorter than 320ms, interruption is still allowed, and it is according to Tcycle,i.

Topic #2: Inter-RAT measurement without gap
Up to this meeting, all agreed using scenarios for inter-RAT NR/LTE measurements without gap can summarized as:
1. the inter-RAT NR measurements without gap in Rel18 includes the two scenarios below.
· Case a-1: UE performing the measurements without gap in NR carriers as there is vacant RF chains for UE measurements
1. the inter-RAT LTE measurements without gap in Rel18 includes the two scenarios below.
· Case b-1: UE performing the measurements without gap in LTE carriers as there is vacant RF chains for UE measurements 
· Case b-2: LTE CRS are fully contained within UE’s active BWP 
Issue 2-1-1: Scheduling restriction due to mixed numerology for case b-2
· Proposals
· Option 1: The scheduling restriction shall be defined for inter-RAT LTE measurement case b-2 with mixed numerology, -- serving cell and target MO have mixed SCS and they are in the same band, and UE does not support mixed SCS between serving cell and target MO.
· Option 1a: The scheduling restriction will be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception.
Option 1 and 1a are ok. Room for optimization is quite limited, considering the following aspects: 1) imperfect cell phase synchronization. 2) propagation delay difference. 3) inter-RAT LTE RSRQ measurement could be on all symbols.
[bookmark: _Ref162878875]Proposal 4: The scheduling restriction will be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception.

Issue 2-2-1: Overlap between Effective measurement window and SMTC/SSB
· Background
· Previous Agreements
· For case b-2, when EMW is configured overlapped with SMTC/SSB/CSI-RS measurement with scheduling restrictions, inter-RAT LTE measurement will be dropped.
· For case b-1 and b-2, when EMW is partially overlapped with MG (EMW periodicity < MGRP), the EMW occasion colliding physically with MG will be dropped.
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· Proposals to: For case b-1 and b-2 inter-RAT LTE measurement causing scheduling restriction, when EMW periodicity is smaller than MGRP,
· Option 1: RAN4 to update the legacy agreements as: after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG.
Although the new proposal is acceptable, we encourage network to avoid such configuration. EMW can be configured flexibly since most likely there is CRS in every subframe. It is not a huge burden for network to consider this aspect when configuring EMW, SMTC and measurement gap. Otherwise, if we put this measurement into measurement gap, it will increase the delay of all other measurements which share the same gap pattern. There could be many other potential enhancements, e.g. dedicated searcher for LTE measurement, different CSSF design between NR and LTE and so on. However, considering core part of this WI has been closed, we prefer not to spend too much time on further optimization.
[bookmark: _Ref162878877]Proposal 5: it is ok to assume “after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG”. However, it is preferred to avoid such configuration from network.


3. Conclusion
In this contribution, we provide discussion on core part of measurement without gaps. After discussion, the following conclusions are provided:
Proposal 1: Interruption is allowed once every DRX cycle, and it is according to Tcycle,i.
Proposal 2: when DRX is configured and DRX cycle is larger than 320ms, interruption is still allowed, and it is according to Tcycle,i.
Proposal 3: when DRX is configured and DRX cycle is equal or shorter than 320ms, interruption is still allowed, and it is according to Tcycle,i.
Proposal 4: The scheduling restriction will be applied to the whole EMW if UE doesn’t support mix-numerology between LTE measurement and NR data reception.
Proposal 5: it is ok to assume “after considering EMW dropping rule if EMW is colliding with SMTC/SSB/CSI-RS, when the remaining EMW is fully overlapping with MG, the inter-RAT meas will be performed within MG”. However, it is preferred to avoid such configuration from network.
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