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1. Introduction
At the last RAN4 #94-e meeting, mandatory MG patterns enhancement was discussed and WF was agreed [1]. In this contribution, we propose our views on each remaining issues.
2. Discussion
2.1. Definition of NR only measurement
In the previous RAN4 meeting the following agreements were reached on definition of NR only measurement.· Definition of NR only measurement 
· Option 1
· When an UE indicates that a gap pattern is for NR only measurement, it means the gap pattern cannot be configured for E-UTRA measurements.
· Option 2
· The definition of NR-only measurement is the target measurement objects to be measured within the measurement gap are all NR carriers.
· Option 3
· NR only measurements should mean target cell is NR and that the gap is only needed on NR serving cells

The NR measurement performance point of view, short measurement length shall be introduced even if in EN-DC/NE-DC scenario. In per-UE gap case and per-FR gap with LTE and FR1 case, LTE measurement within the gap is inevitable. However at least in per-FR gap with LTE and FR2 case, it is feasible that UE only measures NR with short measurement gap length even if the UE is configured E-UTRA measurement object(s) and does not have shortMeasurementGap-r14 capability.
Observation 1: It is feasible that UE only measures NR with short measurement gap length even if the UE is configured E-UTRA measurement object(s) and does not have shortMeasurementGap-r14 capability.
Based on this observation, Option 3 is more suitable than other options.
Proposal 1: NR only measurements should mean target cell is NR and that the gap is only needed on NR serving cells.
2.2. Applicable scenarios of UE capability for NR only measurement
In the previous RAN4 meeting the following agreements were reached on applicable scenarios of UE capability for NR only measurement.· Applicable scenarios of UE capability for NR only measurement 
· Option 1
· The UE capability is applicable to NR SA and NR-DC mode
· Option 2 
· The UE capability is applicable to NR SA, NR-DC, NE-DC,  EN-DC and LTE SA mode

The main motivation to introduce shorter MG pattern as an additional mandatory is improvement of NR carrier resource utilization which has short SS burst set length. From this point of view, LTE SA scenario shall be out of scope because there are no NR carriers which affect scheduling restriction due to the measurement gap. However, EN-DC and NE-DC shall be included since improvement of NR carrier resource utilization would be expected.
Proposal 2: The UE capability is applicable to NR SA, NR-DC, NE-DC, and EN-DC.
2.3. Applicable scenarios for additional mandatory gap patterns
In the previous RAN4 meeting the following agreements were reached on applicable scenarios for additional mandatory gap patterns· Applicable scenarios for additional mandatory gap patterns
· Option 1 
· Additional mandatory gap patterns are applicable for NR SA and NR-DC mode
· Option 2 
· Additional mandatory gap patterns are applicable to NR SA, NR-DC, LTE SA, EN-DC and NE-DC mode
· Option 3 
· Additional mandatory gap patterns are applied to NR SA and NR-DC mode
· In EN-DC, NE-DC and LTE SA mode
· No additional mandatory gap patterns for FR1 for UE not supporting shortMeasurementGap-r14
· GP#2 and GP#3 are additional mandatory for FR1 for UE supporting shortMeasurementGap-r14
· Option 4 
· Additional mandatory gap patterns are applied to NR SA and NR-DC mode
· In EN-DC and LTE SA mode, no additional mandatory is needed
· GP#2 and GP#3 can be used for both LTE and NR measurements for UE supporting shortMeasurementGap-r14
· GP#4 to GP#11 can be used for both LTE and NR measurements if UE reports the gap pattern is supported via measGapPatterns-r15 
· In NE-DC mode
· For UE supporting shortMeasurementGap-r14, GP#2 and GP#3 are additional mandatory 
· if UE reports a gap pattern is supported via measGapPatterns-r15, it can be additional mandatory if it is agreed to be mandatory.
· Option 5 
· Additional mandatory gap patterns are applied to NR SA, NR-DC, LTE SA, EN-DC and NE-DC mode
· 6ms gap would be used for the LTE serving cell, but the short gap could still be used with the NR serving cell
· Option 6
· Other options are not precluded

Related to previous section, since the UE capability for NR only measurement shall be applicable to NR SA, NR-DC, NE-DC, and EN-DC, we would like to support that additional mandatory gap patterns are applicable to NR SA, NR-DC, EN-DC and NE-DC mode.
Proposal 3: Additional mandatory gap patterns are applicable to NR SA, NR-DC, EN-DC and NE-DC mode.
2.4. Mandatory gap patterns for FR2
In the previous RAN4 meeting the following agreements were reached on mandatory gap patterns for FR2.· Mandatory gap patterns for FR2
· Option 1 
· GP#17 and GP#18
· Option 2 
· GP#16, GP#17, GP#18, GP#19
· Option 3 
· Other options are not precluded

As mentioned in previous meeting, in order to efficiently perform RLM, intra-frequency measurement and inter-frequency/inter-RAT measurement, NW may configure each periodicity satisfying TSSB < TSMTCperiod < MGRP. Moreover the shorter SSB periodicity cause more scheduling restriction because UE would be always expected to perform Rx beam sweeping on SSB utilized for RLM and intra-frequency measurement, i.e. N = 8. According to this observation, GP#19 can give flexibility and applicability for several use cases.
Proposal 4: Additional mandatory gap patterns for FR2 shall be GP#16, GP#17, GP#18, GP#19
3. Conclusion
In this contribution, we proposed our views on additional mandatory gap patterns.
Observation 1: It is feasible that UE only measures NR with short measurement gap length even if the UE is configured E-UTRA measurement object(s) and does not have shortMeasurementGap-r14 capability.
Proposal 1: NR only measurements should mean target cell is NR and that the gap is only needed on NR serving cells.
Proposal 2: The UE capability is applicable to NR SA, NR-DC, NE-DC, and EN-DC.
Proposal 3: Additional mandatory gap patterns are applicable to NR SA, NR-DC, EN-DC and NE-DC mode.
Proposal 4: Additional mandatory gap patterns for FR2 shall be GP#16, GP#17, GP#18, GP#19
References
[1] 3GPP, R4-2002248, ZTE, “WF on R16 NR RRM enhancements – mandatory gap patterns”.
