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1. Introduction
At the last RAN4 #94-e-Bis meeting, mandatory MG patterns enhancement was discussed and WF was agreed [1]. There are two remaining issues as follows:WF
· FFS if GP#17, #,18 and GP#19 in FR2 shall be additional mandatory for Rel-16 UE
· FFS if any gap patterns among GP#2, GP#3, GP#6, GP#7, GP#8, GP#9, GP#10 and GP#11 in FR1 shall be additional mandatory for NR only measurement for Rel-16 UE in NR SA and NR-DC operation

In this contribution, we propose our views on first issue.
2. Discussion
2.1. Mandatory gap patterns for FR2
According to the last meeting discussion [2], almost all companies agreed with that GP#17, #18, and #19 were made mandatory. However one concern was raised that the current procedure may increase implementation time because some GPs can be made mandatory in one meeting and then other GPs can be additionally made mandatory in later meeting. In order to avoid this trouble, it is suggested that the entirety of mandatory gap patterns should be treated as package. Stand on this suggestion, we would like to narrow down candidates from the spec point of view.
First of all, we have totally 10 candidates for additional mandatory MG pattern for FR2. In the previous meeting, several companies pointed out that the length of SS burst set of FR2 (SCS = 120kHz, 240kHz) is less than 3ms in many cases and longer than 1.5ms. Therefore GP #20 to #23 can be eliminated.
Observation 1: GP #20 to #23 can be eliminated based on the typical SS burst set length.
From the periodicity point of view, 40ms and 80ms periodicity are already mandated as GP#13 and #14. However if 20ms periodicity is configured for FR2, there are no SSB based RLM occasion because all SSBs are within the measurement gap. Therefore, GP #12 and #16 can be also eliminated.
Observation 2: GP #12 and #16 can be eliminated to obtain SSB based RLM occasion.
Additionally, in order to efficiently perform RLM, intra-frequency measurement and inter-frequency/inter-RAT measurement, NW may configure each periodicity satisfying TSSB < TSMTCperiod < MGRP. Figure 1 shows the relationship between MGRP and each measurement occasion. Case 1, 2, and 3 show MGRP = 2*SMTC period, MGRP = 4*SMTC period, and MGRP = 8*SMTC period respectively. Obviously the number of RLM occasion increases if MGRP becomes longer. Especially in FR2, intra-frequency measurement and RLM are more important than inter-frequency measurement because basically UE mobility is assumed low. Therefore GP #15 and #19 are beneficial.
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Figure 1: Relationship between MGRP and each measurement occasion.
Observation 3: GP #15 and #19 are beneficial from the measurement occasion view point.
Based on these observation, GP #15, #17, #18, #19 shall be additional mandatory MG pattern for FR2 in Rel-16.
Proposal 1: Additional mandatory gap patterns for FR2 shall be GP#15, GP#17, GP#18, and GP#19 as package.
3. Conclusion
In this contribution, we proposed our views on additional mandatory gap patterns.
Observation 1: GP #20 to #23 can be eliminated based on the typical SS burst set length.
Observation 2: GP #12 and #16 can be eliminated to obtain SSB based RLM occasion.
Observation 3: GP #15 and #19 are beneficial from the measurement occasion view point.
Proposal 1: Additional mandatory gap patterns for FR2 shall be GP#15, GP#17, GP#18, and GP #19 as package.
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