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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN4#90 meeting, an LS [1] was sent to inform RAN4 the capability signalling of measurement gap patterns in current RAN2 spec TS38.331 [2], the details are shown as follows: 
	RAN2 would like to inform RAN4 that RAN2 has discussed the capability signalling of measurement gap patterns.
RAN2 agreed that current RRC signaling for gap pattern capabilities as following:
· Gap patterns 0 and 1 are mandatory for all cases.
· In LTE SA
· LTE RRC signalling shortMeasurementGap is used to signal whether UE supports gap patterns 2 and 3.
· LTE RRC signalling measGapPatterns (8 bits) is used to signal whether UE supports gap patterns 4 to 11.
· In EN-DC
· LTE RRC signalling shortMeasurementGap is used to signal whether UE supports gap patterns 2 and 3 (for per-UE cap and FR1 gap of per-FR gap).
· LTE RRC signalling measGapPatterns is used to signal whether UE supports gap patterns 4 to 11 (for per-UE cap and FR1 gap of per-FR gap).
· NR RRC signalling supportedGapPattern (22 bits) is used to signal whether UE supports gap patterns 2 to 23 (for FR2 gap of per-FR gap).
· In NR SA
· NR RRC signalling supportedGapPattern (22 bits) is used to signal whether UE supports gap patterns 2 to 23.
· If the UE supports an optional gap pattern (#2 to #23), it supports using the gap pattern according to the corresponding applicability defined in RAN4 specifications. 

RAN2 would like to confirm with RAN4 that the above agreements are consistent with TS 36.133 and TS 38.133.



Besides, in last RAN4 #92 meeting, the following consensus is achieved in RAN4: 
	RAN4 suggests to adding the scope of discussion on mandating more gap patterns into Rel-16 RRM enhancement work item


In this paper, the new capability for NR measurement only and mandatory MG in Rel-16 are discussed. 
2	Discussion  
In EN-DC mode, our interpretation of the RAN4 signalling is as follows:
· LTE RRC signalling shortMeasurementGap is used to signal whether UE supports gap patterns 2 and 3 for 
· per-UE gap 
· FR1 gap of per-FR gap
· LTE RRC signalling measGapPatterns is used to signal whether UE supports gap patterns 4 to 11 for 
· per-UE cap 
· FR1 gap of per-FR gap
· NR RRC signalling supportedGapPattern (22 bits) is used to signal whether UE supports gap patterns 2 to 23 for
· FR2 gap of per-FR gap (gap patterns 12-23)

According to the applicability rules for gap pattern configurations in Table 9.1.2-2 and Table 9.1.2-3 of TS38.133 [3], if UE indicates supporting short MGL GP#2, #3, #4, #6, #7, #8, #10 in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode, it means the UE can do both NR and LTE measurements with these gaps. However, most of the UE vendors have a concern to support short MG for LTE measurement. 
Therefore, in last meeting, some companies proposed to specify new mandatory MGs GP#2, GP#3, GP#5, GP#11 for NR-only measurements in Rel-16. 
Besides, additional capability shown as follows is also proposed to introduce:
· New UE capabilities are introduced in Rel-16 to indicate
· Support for GP2 with NR-only measurements (such UE can indicate no support for shortMeasurementGap in LTE RRC signalling)
· Support for GP3 with NR-only measurements (such UE can indicate no support for shortMeasurementGap in LTE RRC signalling)
· A further single bit indicates whether UE supports LTE measurements when GP4, GP6, GP7, GP8 or GP10 are supported and configured
We basically agree the intension to introduce new UE gap pattern signalling. However, we have concern on item 3. If UE is required to support GP#5, GP#11 for NR-only measurements, whereas the new signalling for GP#4-11 is used to indicate whether UE supports LTE measurements. Which means that UE has no signalling to report it also support GP#4, GP#6, GP#7, GP#9, GP#10 for NR-only measurements. Considering that what UE vendors concern is to support short MG for LTE measurement rather than to support short MG for NR measurement, we believe that introducing new signalling for NR-only measurements would be a more useful way. Therefore, we suggest to add new signalling for Rel-16 UE in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode, such that UE can report if it supports the gap patterns GP#2-11 for NR-only measurements.
[bookmark: _Ref20944087]Observation 1: Introduce new signalling on gap patterns GP#2-11 for NR-only measurements would be more useful for Rel-16 UE.
[bookmark: _Ref20944122]Proposal 1: Ask RAN2 to introduce new signalling on gap patterns GP#2-11 for NR-only measurements for the Rel-16 UE in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode.

We then discuss which gap pattern should be further specified as mandatory in Rel-16. The agreed gap patterns are shown in below Table 1, where the existing mandatory MGs are marked by green colour whereas the proposed mandatory MGs are marked by yellow one:
[bookmark: _Ref20938769]Table 1: Gap Pattern Configurations
	FR1
Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)
	FR2
Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period
(MGRP, ms)

	0
	6
	40
	12
	5.5
	20

	1
	6
	80
	13
	5.5
	40

	2
	3
	40
	14
	5.5
	80

	3
	3
	80
	15
	5.5
	160

	4
	6
	20
	16
	3.5
	20

	5
	6
	160
	17
	3.5
	40

	6
	4
	20
	18
	3.5
	80

	7
	4
	40
	19
	3.5
	160

	8
	4
	80
	20
	1.5
	20

	9
	4
	160
	21
	1.5
	40

	10
	3
	20
	22
	1.5
	80

	11
	3
	160
	23
	1.5
	160




NR measurement in FR2:
We think that 32 or 48 beams might be sufficient enough in some FR2 scenarios. In this case, the overall SSBs can be transmitted within 2ms or 3ms SMTC window duration. This means that MGL 3.5 is useful because it can cover the 3ms SMTC window plus 0.5ms margin for RF tuning time, without cause extra throughput loss. Besides, introducing MGRP 20ms and 160ms for FR2 measurement can provide flexibility for Network to have a better trade-off between UE throughput and measurement performance. Therefore, we suggest that GP#15, GP#16, GP#17, GP#18, and GP#19 should also be added as mandatory MGs for Rel-16 UE in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode.
[bookmark: _Ref20944338][bookmark: _Ref20944128]Proposal 2: GP#15, GP#16, GP#17, GP#18, and GP#19 are added as mandatory MGs for NR-only measurement 
· Rel-16 UE who supports per-FR gap in LTE SA, EN-DC and NE-DC mode, 
· Rel-16 UE who supports per-UE gap or per-FR gap in NR SA, and NR-DC mode.  

NR measurement in FR1:
Similar with the arguments in FR2, we think that Network might only deploy 1 or 4 beams in FR1. This means that MGL 3ms and 4ms are all useful because they can cover the 2ms and 3ms SMTC window plus 1ms margin for RF tuning time without cause extra throughput loss. Therefore, we suggest that GP#2, GP#3, GP#5-11 should also be added as mandatory MGs for Rel-16 UE in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode.
[bookmark: _Ref20944132]Proposal 3: GP#2, GP#3, GP#5-11 are added as mandatory MGs for Rel-16 UE who supports per-UE gap or per-FR gap in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode. 


3	Summary 
In this contribution, we observe that
Observation 1: Introduce new signalling on gap patterns GP#2-11 for NR-only measurements would be more useful for Rel-16 UE.

And we propose
Proposal 1: Ask RAN2 to introduce new signalling on gap patterns GP#2-11 for NR-only measurements for the Rel-16 UE in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode.
Proposal 2: GP#15, GP#16, GP#17, GP#18, and GP#19 are added as mandatory MGs for NR-only measurement 
Rel-16 UE who supports per-FR gap in LTE SA, EN-DC and NE-DC mode, 
· Rel-16 UE who supports per-UE gap or per-FR gap in NR SA, and NR-DC mode. 
Proposal 3: GP#2, GP#3, GP#5-11 are added as mandatory MGs for Rel-16 UE who supports per-UE gap or per-FR gap in LTE SA, EN-DC, NE-DC, NR SA, and NR-DC mode
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