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Introduction
In RAN4#94bis there was very good progress with signalling for mandatory measurement gap in release 16, which was informed to RAN2 by LS [2]:
	For NR SA and NR DC
· To mandate additional gap patterns in FR1, the UE capability for NR only measurement needs to be introduced as follows:  
·       NR-only measurement means the target measurement objects to be measured within the measurement gap are all NR carriers.
·       The UE capability is to indicate if the gap patterns from GP#2 to GP#11 can only be used to do NR only measurement and to indicate the gap patterns are supported by the UE. 
·       UE capability shall be indicated for each gap pattern and shall be mandatory with capability signalling.
· RAN4 is still discussing what gap patterns shall be made mandatory in Rel-16 and will inform RAN2 once the decision is made.
For LTE SA, EN-DC, NE-DC
· Introduce a new 1 bit UE capability to signal the support of the full set of measurement gap patterns which RAN4 makes mandatory for NR only measurement in NR SA and NR-DC mode. 
· This new UE capability is an optional capability. 



The remaining issues are captured in the way forward[1]
	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



Discussion
The remaining issue is to decide the set of mandatory gap patterns for release 16. Table 1 summarizes the gap patterns which can be considered for both FR1 and FR2
Table 9.1.2-1: Gap Pattern Configurations
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	0
	6
	40

	1
	6
	80

	2
	3
	40

	3
	3
	80

	4
	6
	20

	5
	6
	160

	6
	4
	20

	7
	4
	40

	8
	4
	80

	9
	4
	160

	10
	3
	20

	11
	3
	160

	12
	5.5
	20

	13
	5.5
	40

	14
	5.5
	80

	15
	5.5
	160

	16
	3.5
	20

	17
	3.5
	40

	18
	3.5
	80

	19
	3.5
	160

	20
	1.5
	20

	21
	1.5
	40

	22
	1.5
	80

	23
	1.5
	160



The four patterns shown in green are mandatory in release 15, based on earlier RAN4 decision. We now analyze possible further mandatory gap patterns. All 24 NR measurement gap patterns have a use case (otherwise they would not have been included in release 16), however a subset needs to be decided as mandatory from rel-16 onwards.
As can be seen, gap patterns are parameterized by MGL (duration) and MGRP (repetition period). Broadly speaking
· There is no benefit to having a longer MGL than is needed considering the possible SSB burst timing at the UE + switching time. For example, if  a 3ms SMTC is used, then a 4ms MGL is sufficient for FR1 and per UE measurements, and 3.5ms is sufficient for FR2 measurements. For this example case, it would then make sense from a network point of view to use MG#6,7,8 or 9 (FR1/per UE) or MG#16,17,18 or 19 (FR2)
· Different MGRP is used primarily to the trade-off of measurement delay versus throughput impact. For example, if MGRP=80ms gives sufficient measurement delay it would be better to use this setting than 20ms or 40ms MGRP.
Measurements can always be performed with a longer MGL and a shorter MGRP. For this reason, the longest MGL is mandatory in release 15. For MGRP, the two mid settings (40ms and 80ms) have been made mandatory in R15. 20ms was considered to have a large throughput impact, and the use of 160ms MGRP could be avoided (albeit with more overhead) with the use of 80ms MGRP.
From this perspective we see a clear priority for mandatory additional MG
· Priority #1 : More efficient support for shorter SMTC/SS burst
· Priority #2 : More efficient support for background and less time critical mobility operations (such as searching for offload layer)
· Priority #3 : Support for “high performance” measurements with low delay.
With this in mind, we provide proposals for MG#2-11 and MG#12-23 in priority order.
Gap patterns MG#2-MG#11
For FR1, GP#2, GP#3, GP#6, GP#7, GP#8, GP#9, GP#10 and GP#11  are candidates from the WF as mandatory gap patterns. We propose that at least GP#2 and GP#3 are mandatory to address priority #1. GP#7 and GP#8 would also be beneficial to address priority #1. 
We also propose that at least GP9 is mandated to address priority #2. GP#11 would also be beneficial to address priority #2
We do not think that priority #3 needs to be addressed, given that release 15 devices can work with mandatory support for 40ms and 80ms MGRP.
Proposal 1: At least GP#2 and GP#3 are mandatory to address priority #1. GP#7 and GP#8 would also be beneficial to address priority #1. 
Proposal 2: At least GP#9 is mandated to address priority #2. GP#11 would also be beneficial to address priority #2

Gap patterns MG#12-MG#23
For FR2, candidate gap patterns from the WF are GP#17, #,18 and GP#19. Similarly as proposals for FR1, we propose
Proposal 3 : At least GP#17 and GP#18 are mandatory to address priority #1
Proposal 3 : GP#19 would also be preferred to address priority #2
Conclusions
Proposal 1: At least GP#2 and GP#3 are mandatory to address priority #1. GP#7 and GP#8 would also be beneficial to address priority #1. 
Proposal 2: At least GP#9 is mandated to address priority #2. GP#11 would also be beneficial to address priority #2
Proposal 3 : At least GP#17 and GP#18 are mandatory to address priority #1
Proposal 3 : GP#19 would also be preferred to address priority #2
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