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[bookmark: _GoBack]Introduction
In RAN#85, the WI for RRM enhancement in R16 was revised [1] to include the following objective based on agreements from RAN4#92
(1) [bookmark: _Hlk18508776]Mandating more measurement gap patterns for R16 RRM 
· Discuss on the possible benefits and network/UE complexity aspects of mandating additional measurement gap pattern(s) for R16 RRM based on R15 measurement gap applicability requirements.
· If the conclusion is to mandate additional gap pattern(s), inform RAN2 by LS
In RAN4#94, further discussions took place. The way forward was agreed:
	· 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 applicablity 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 applicablity will be made in the RAN4#94 meeting.
LS on RAN4 agreements on UE capability and mandotory measurement gap patterns will be send to RAN2 in the RAN4#94 meeting.



In this paper, we present some views on which GP shall be mandatory in R16 for the new UE capability (highlighted bullets in the WF). We cover other aspects in a companion contribution.
 Discussion
Starting with release 15, the following 24 gap patterns are specified for different measurement applicability in NR and NR+LTE measurement
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.

GP12-23 (GP13,14 are already mandatory from R15)
GP13 and GP14 both have MGL=5.5ms, allowing for 5ms of useable measurement time when switching time is allowed for. Our view is that SMTC will very commonly have a duration significantly shorter than 5ms, e.g. if the basestation uses significantly fewer than 64 SSB TX beams. The other MGL options for FR2 measurement are 1.5ms (1ms useful measurement time) and 3.5ms (3ms useful measurement time). From these options, 3.5ms MGL is clearly the more useful, since 1.5ms MGRP patterns are only usable with very short SSB bursts with very good timing uncertainty at the UE receiver. 
We also think that 40ms and 80ms MGRP are the most useful settings, considering UE performance and L1 throughput impact. 20ms MGRP causes high throughput impact and is impractical in most cases with MGL=5.5ms and even with MGL=3.5ms the impact may be rather significant considering UE behavior after measurement gap when large TA or MGTA is used. MGRP=160ms is useful for offload measurements so in that sense it can be helpful, however there exist other ways of implementing offload measurements in the network such as using a 40ms or 80ms MGL gap pattern, and then (periodically or otherwise) stopping the gaps if no offload cell is reported.
Based on this, we propose:
Proposal 1 : At least GP17 and GP18 are considered in the discussion mandatory for release 16 UEs
One point to note here is that in NR, all UE which are measuring a frequency layer are measuring the same SSB resources. It is thus rather likely that many UE have aligned gaps, such that the gap cannot be used for scheduling a different UE if that UE is measuring the same resources.
GP2-11 (GP0,1 are already mandatory from R15)
As discussed and agreed in RAN4, new GP will be used for NR-only measurement, and hence UEs do not need to support LTE short measurement gap to support the mandatory gaps in R16 regardless of the gap patterns chosen.
From our perspective, we see the principal purpose being to reduce throughput impact of NR measurements when the SMTC is significantly less than 6ms. In FR1, TX beamforming may not be used by gNB, especially on low bands and it is thus very realistic that FR1 NR deployments use short SS bursts and SMTC durations, even down to a single SS block.
Proposal 2: At least GP2 and GP3 are considered as additional mandatory gap patterns for R16.
Conclusions
In this paper, we discuss additional mandatory gap patterns for R16. We discuss mandatory gap patterns and propose
Proposal 1 : At least GP17 and GP18 are considered in the discussion mandatory for release 16 UEs
Proposal 2: At least GP2 and GP3 are considered as additional mandatory gap patterns for R16.
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