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Introduction
In RAN4#93, a way forward was agreed [1] with the following agreements:
	· Confirmed R15 capability information elements cannot be changed in meaning by any new capability signalling introduced in R16
· Confirmed R15 gap pattern applicability rule is not changed due to introduction of additional mandatory gap patterns in R16
· Introduce a new Rel-16 UE capability to indicate measurement gap patterns for 'NR only measurements' 
· NR only measurement is to be clarified. 
· Applicability of additional mandatory gap patterns and new UE capability signalling
· Additional mandatory gap patterns and new UE capability in Rel-16 are applicable for at least NR SA and NR-DC mode
· FFS applicability for EN-DC, NE-DC, and LTE SA mode
· FFS Mandatory gap patterns for FR1
· FFS Mandatory gap patterns for FR2
· Decisions on mandatory measurement gap patterns and applicability will be made in the RAN4#94 meeting.
· LS on RAN4 agreements on UE capability and mandatory measurement gap patterns will be send to RAN2 in the RAN4#94 meeting. 



In this document, we further discuss the remaining issues of mandatory gaps for Rel-16.
Discussion
RAN4 agreed to introduce a new Rel-16 UE capability to indicate measurement gap patterns for 'NR only measurements'. And it is confirmed R15 capability information elements cannot be changed in meaning by any new capability signalling introduced in R16 and R15 gap pattern applicability rule is not changed due to introduction of additional mandatory gap patterns in R16.
Gap 0 and 1 is always  mandatory without signalling for UE. For LTE the capability signalling is supported by shortMeasurementGap (2,3) and measGapPatterns (4 to11), while for NR it is supported by supportedGapPattern (2-23) with gap pattern 13, 14 mandatory. It should be noted that a rel15 UE supporting Gap 2, 3, 4, 6, 7, 8 or 10 also supports LTE short measurement gap 2 and 3.
36.306 capabilities reporting to LTE eNB
	[bookmark: _Toc20689139]4.3.6.26	shortMeasurementGap-r14
This field defines whether the UE supports shorter measurement gap length (i.e. gp2 and gp3) in LTE standalone as specified in TS 36.133 [16], and for independent measurement gap configuration on FR1 and per-UE gap in (NG)EN-DC as specified in TS38.133 [37].
[bookmark: _Toc20689149]4.3.6.36	measGapPatterns-r15
This field defines whether the UE that supports NR supports gap patterns 4 to 11 in LTE standalone as specified in TS 36.133 [16], and for independent measurement gap configuration on FR1 and per-UE gap in (NG)EN-DC as specified in TS38.133 [37].



38.306 capabilities reporting to NR gNB 
	supportedGapPattern
Indicates measurement gap pattern(s) optionally supported by the UE for NR SA, for NR-DC, for NE-DC and for independent measurement gap configuration on FR2 in (NG)EN-DC. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3, as specified in TS 38.133 [5] and so on. The UE shall set the bits corresponding to the measurement gap pattern 13 and 14 to 1 if the UE is an NR standalone capable UE that supports a band in FR2 or if the UE is an (NG)EN-DC capable UE that supports independentGapConfig and supports a band in FR2.



Assume that an EN-DC UE supports Gap 4/6/7/8/10 is mandatory supported for NR only measurement, and in LTE-SA mode supports only Gap 0 and 1. This UE  needs to reconfigure its gap patterns when the NR PSCell is added if it wants to make use of any mandatory gap 4/6/7/8/10, even if the measurement objects do not themselves change. Since NR gap pattern applicability is already complicated, we should try to avoid such a highly complicated issue. 
In our understanding, NR only measurement is a measurement of an NR carrier when at least one NR serving cell is configured, excluding inter-RAT measurement of NR when operating in LTE-SA mode. Thus, if some of such “NR only measurement” gap pattern are agreed to be mandatory, they should be applicable just for NR SA and NR-DC mode, EN-DC, NE-DC mode. 
Proposal 1: NR only measurement is a measurement of an NR carrier when at least one NR serving cell is configured.
Proposal 2: Additional mandatory gap patterns should apply for NR SA and NR-DC mode, EN-DC, NE-DC.
Based on this, we can then discuss mandating some of these gap patterns to be mandatory for NR measurements. From our side, we see the benefit of short shortMeasurementGap with MGL less than 6ms to reduce throughput impact of NR measurements. And for FR1, it is very realistic that FR1 NR deployments use short SS bursts and SMTC durations. So we propose to consider GP2 and GP3 as additional mandatory gap patterns for R16. 
Proposal 3: Consider GP2 and GP3 as additional mandatory gap patterns for FR1 in R16.
Furthermore, for FR2, we also think that 40ms and 80ms MGRP are the most useful settings, considering UE performance and L1 throughput impact. Based on this, we propose to consider GP17 and GP18 as additional mandatory gap patterns for R16 as well.
[bookmark: _GoBack]Proposal 4: Consider GP17 and GP18 as additional mandatory gap patterns for FR2 in R16.
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



On new UE capability signalling, we suggest to additionally clarify the UE shall set the bits corresponding to the measurement gap pattern 2 and 3 to 1 if the UE is an NR standalone, EN-DC or NE-DC capable UE. Regarding R15 capability information elements and gap pattern applicability rule cannot be changed, there will be assumed to be an NR only MG capability for GP2-GP11 reported to eNB, and an NR only MG capability for GP2-GP23 reported to gNB.
	supportedGapPattern
Indicates measurement gap pattern(s) optionally supported by the UE for NR SA, for NR-DC, for NE-DC and for independent measurement gap configuration on FR2 in (NG)EN-DC. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3, as specified in TS 38.133 [5] and so on. The UE shall set the bits corresponding to the measurement gap pattern 13, 14, 17 and 18 to 1 if the UE is an NR standalone capable UE that supports a band in FR2 or if the UE is an (NG)EN-DC capable UE that supports independentGapConfig and supports a band in FR2. The UE shall set the bits corresponding to the measurement gap pattern 2 and 3 to 1 if the UE is an NR standalone, EN-DC or  NE-DC capable UE.



Proposal 5:
The UE shall set the bits corresponding to the measurement gap pattern 13, 14, 17 and 18 to 1 if the UE is an NR standalone capable UE that supports a band in FR2 or if the UE is an (NG)EN-DC capable UE that supports independentGapConfig and supports a band in FR2.
The UE shall set the bits corresponding to the measurement gap pattern 2 and 3 to 1 if the UE is an NR standalone, EN-DC or  NE-DC capable UE.
Conclusions
Proposal 1: NR only measurement is a measurement of an NR carrier when at least one NR serving cell is configured.
Proposal 2: Additional mandatory gap patterns should apply for NR SA and NR-DC mode, EN-DC, NE-DC.
Proposal 3: Consider GP2 and GP3 as additional mandatory gap patterns for FR1 in R16.
Proposal 4: Consider GP17 and GP18 as additional mandatory gap patterns for FR2 in R16.
Proposal 5:
The UE shall set the bits corresponding to the measurement gap pattern 13, 14, 17 and 18 to 1 if the UE is an NR standalone capable UE that supports a band in FR2 or if the UE is an (NG)EN-DC capable UE that supports independentGapConfig and supports a band in FR2.
The UE shall set the bits corresponding to the measurement gap pattern 2 and 3 to 1 if the UE is an NR standalone, EN-DC or  NE-DC capable UE.
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