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Introduction
In this contribution we capture the agreements achieved during the email discussion on the topic Rel-17 NR ext. to 71GHz RRM core requirements (AI 6.16.7) in RAN4#101-bis-e under email thread [101-e][217] NR_ext_to_71GHz_RRM_2. This email thread covers following sub-agenda items:
· AI 6.16.7.3	Interruption requirements
· AI 6.16.7.4	Active BWP switching delay requirements
· AI 6.16.7.5	Measurement gap interruption requirements
· AI 6.16.7.6	LBT impacts on RRM requirements
The details on the discussion can be found at the [217] thread discussion summary [1].
Way forward
Interruption requirements
· For FR2-2 DC with FR1, when a UE is identifying CGI of a FR1 serving cell with autonomous gaps the interruption requirements to be defined as in table below
Interruption length X1, Y1 and Y2 during measurements with autonomous gaps
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	NR Slot length (ms) of victim cell
	Interruption length X1 (slots)
	Interruption length Y1 (slots)
	Interruption length Y2 (slots)

	0
	1
	6
	7
	6

	1
	0.5
	12
	13
	10

	2
	0.25
	24
	25
	19

	3
	0.125
	48
	49
	37

	5
	0.03125
	192
	193
	145

	6
	0.015625
	384
	385
	289



· For interruption requirements at transitions between active and non-active during DRX update Table 8.2.4.2.6-1 as below:
Table 8.2.4.2.6-1: Interruption length X at transition between active and non-active during DRX
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	NR Slot length (ms)
	Interruption length X (slots)

	
	
	Sync
	Async

	0
	1
	1
	2

	1
	0.5
	1
	2

	2
	0.25
	3

	3
	0.125
	5

	5
	0.03125
	17

	6
	0.015625
	33



· Following interruption requirements for NR-CA agreed in RAN4#100e apply to NR-DC case:
· Interruptions at SCell addition/release (intra-band CA), 
· Interruptions at Scell activation/deactivation (intra-band CA) 
· Interruptions during measurements on deactivated SCC 
· Interruptions due to Active BWP switching
· Interruptions at NR SRS carrier based switching
Active BWP switching delay requirements
· BWP Switching on Multiple CCs shall follow chapter 8.6.2A, chapter 8.6.2B and Chapter 8.6.3A in TS38.133.
· Cross-carrier active BWP switching:
· “DL slot n” in Section 8.6.2 of TS38.133 is the slot where UE receives BWP switching request
· TBWPswitchDelay + Y shall follow the smaller SCS of scheduling cell, scheduled cells before and scheduled cells after active BWP change
· In general, the number of slots for BWP switching delay extension due to MRTD is given by For the scenarios currently considered for FR2-2 one slot of the smaller SCS among all the involved numerologies is enough to cover MRTD 
· Considering margin for cross-carrier processing, value Y in cross-carrier active BWP switching delay is define as 1 slot of the smaller SCS for FR1+FR2-2 and 1 slot of 120kHz for FR2-2+FR2-2
· For active BWP switching delay requirements when one of the two BWPs in a BWP switching is a dormant BWP, value X is equal to 1 slot of the smaller SCS for FR1+FR2-2 and 1 slot of 120kHz for FR2-2+FR2-2
Measurement gap interruption requirements
· For high SCSs one more slot of measurement interruptions is needed for NR-CA, synchronous NR-DC configuration and MCG in asynchronous NR-DC.
Measurement gap interruption requirements for FR2-2 shall be shown as following tables:

Table 1: Total number of interrupted slots on all serving cells during MGL for single carrier, intra-band NR CA and on all serving cells in MCG for inter-band NR-CA/DC with per-UE measurement gap or per-FR measurement gap for FR1
	NR 
	Total number of interrupted slots on serving cells

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	20
	10
	6
	4
	3
	21Note3
	11Note3
	7Note3
	5Note3
	4Note3

	30
	40
	20
	12
	8
	6
	40
	20
	12
	8
	6

	60
	80
	40
	24
	16
	12
	80
	40
	24
	16
	12

	120
	160
	80
	48
	32
	24
	160
	80
	48
	32
	24

	480
	640
	320
	192
	128
	96
	640
	320
	192
	128
	96

	960
	1280
	640
	384
	256
	192
	1280
	640
	384
	256
	192

	NOTE 1:	For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframes on MCG is MGL subframes when MG timing advance of 0ms is applied, and (MGL+1) subframes when MG timing advance of 0.5ms is applied.
NOTE 2:	NR SCS of 120 kHz, 480kHz and 960kHz is only applicable to the case with per-UE measurement gap.
NOTE 3:	Non-overlapped half-slots occur before and after the measurement gap. Whether a Rel-15 UE can receive and/or transmit in those half-slots is up to UE implementation.



Table 2: Total number of interrupted slots on all serving cells in SCG for inter-band NR-CA and synchronous NR-DC with per-UE measurement gap or per-FR measurement gap for FR1
	[bookmark: _Hlk75276653]NR 
	Total number of interrupted slots on serving cells

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	20
	10
	6
	4
	3
	21
	11
	7
	5
	4

	30
	40
	20
	12
	8
	6
	40
	20
	12
	8
	6

	60
	80
	40
	24
	16
	12
	80
	40
	24
	16
	12

	120
	160
	80
	48
	32
	24
	160
	80
	48
	32
	24

	480
	641
	321
	193
	129
	97
	641
	321
	193
	129
	97

	960
	1281
	641
	385
	257
	193
	1281
	641
	385
	257
	193

	NOTE 1:	For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframes on MCG is MGL subframes when MG timing advance of 0ms is applied, and (MGL+1) subframes when MG timing advance of 0.5ms is applied.
NOTE 2:	NR SCS of 120 kHz, 480kHz and 960kHz is only applicable to the case with per-UE measurement gap.



Table 3: Total number of interrupted slots on all serving cells in SCG for asynchronous NR-DC with per-UE measurement gap or per-FR measurement gap for FR1
	NR 
	Total number of interrupted slots on serving cells

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.5ms is applied

	(kHz)
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms
	MGL=20ms
	MGL=10ms
	MGL=6ms
	MGL=4ms
	MGL=3ms

	15
	21
	11
	7
	5
	4
	21
	11
	7
	5
	4

	30
	41
	21
	13
	9
	7
	41
	21
	13
	9
	7

	60
	81
	41
	25
	17
	13
	81
	41
	25
	17
	13

	120
	161
	81
	49
	33
	25
	161
	81
	49
	33
	25

	480
	641
	321
	193
	129
	97
	641
	321
	193
	129
	97

	960
	1281
	641
	385
	257
	193
	1281
	641
	385
	257
	193

	NOTE 1:	For Gap Pattern ID 0, 1, 2 and 3, total number of interrupted subframes on MCG is MGL subframes when MG timing advance of 0ms is applied, and (MGL+1) subframes when MG timing advance of 0.5ms is applied.
NOTE 2:	NR SCS of 120 kHz, 480kHz and 960kHz is only applicable to the case with per-UE measurement gap.



[bookmark: _Hlk75276705]Table 4: Total number of interrupted slots on FR2-2 serving cells during MGL for single carrier, intra-band NR CA and inter-band NR-CA/DC with per-UE measurement gap or per-FR measurement gap for FR2-2
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	Total number of interrupted slots on FR2 serving cells

	SCS
	When MG timing advance of 0ms is applied
	When MG timing advance of 0.25ms is applied

	(kHz)
	MGL=
20ms
	MGL=
10ms
	MGL=
5.5ms
	MGL=
3.5ms
	MGL=
1.5ms
	MGL=
20ms
	MGL=
10ms
	MGL=
5.5ms
	MGL=
3.5ms
	MGL=
1.5ms

	60
	80
	40
	22
	14
	6
	80
	40
	22
	14
	6

	120
	160
	80
	44
	28
	12
	160
	80
	44
	28
	12

	480
	640
	320
	176
	112
	48
	640
	320
	176
	112
	48

	960
	1280
	640
	352
	224
	96
	1280
	640
	352
	224
	96

	NOTE 1:	The total number of interrupted slots is based on that SFN and subframe reference for per-FR gap in FR2 indicated by high layer parameter refServCellIndicator is an FR2 serving cell.
NOTE 2:	Slot occurs before or after the measurement gap may be interrupted additionally if SFN and subframe reference for per-FR gap in FR2 indicated by high layer parameter refServCellIndicator is an FR1 serving cell.



· Synchronous MG interruption for present SCS doesn’t need to be updated. 

LBT impacts on RRM requirements
· RAN4 will define FR2-2 RRM requirements with CCA in Rel-17
· RAN4 will include the RRM requirements with LBT in FR2-2 in the clauses created for NR-U
· Adopt the relaxation methods used in NR-U (core requirements are extended to compensate the missed samples) as a baseline
· RAN4 will reflect the LBT failures by extending the RRM requirements by N*SMTC/SSB occasions when there is at least one SMTC/SSB occasion not available at UE within N*SMTC/SSB occasions, where N is:
· Option 1: N is equal to the RX beams sweeping scaling factor
· Option 2: N is defined on case-by-case basis
· Other options are not precluded
· Maintain the working assumption on the number of SSB successive candidate positions of the same SSB index that UE is required to monitor for RRM requirements with CCA
· FFS whether to apply scaling to the maximum number of allowed measurement occasions to be missed due to LBT failure
· DraftCR Work split 
· DraftCR for FR2-2 LBT support in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED state mobility requirements -     Intel
· DraftCR for FR2-2 LBT support in Radio Link Monitoring and Link recovery procedures -     Huawei
· DraftCR for FR2-2 LBT support in SCell Activation and Deactivation Delay requirements and Active TCI state switching delay requirements -     MTK
· DraftCR for FR2-2 LBT support in Measurement procedure -     Nokia
· DraftCR for FR2-2 LBT support in requirements for PSCell addition and release delay, PSCell change and Conditional PSCell change -     vivo
· Following RRM requirements to be defined for LBT support in FR2-2.
	RRM requirements to be defined for LBT support in FR2-2 

	Frequency bands grouping
	3.5.3 NR operating bands in FR2
Note: Need to wait for RF agreements related to REFSENS and UE power class

	Cell reselection
	4.2A.2.2 Measurement of serving cell

	
	4.2A.2.3 Intra-frequency

	
	4.2A.2.4 Inter-frequency

	Handover
	6.1B Handover to target cell using CCA

	RRC Connection Mobility Control
	6.2.1A RRC re-establishment with CCA

	
	6.2.3.2.3 RRC release with redirection to NR carrier subject to CCA

	Signalling characteristics
	8.3A SCell activation and deactivation delay

	
	8.9 PSCell addition and release delay

	
	8.10A Active TCI state switching delay

	
	8.11.PSCell change

	
	8.11B Conditional PSCell change

	
	8.1A Radio link monitoring

	
	8.5A Link recovery procedures

	Measurement requirements
	9.2A Intra-frequency

	
	9.3A Inter-frequency

	
	9.5A L1-RSRP measurements for reporting


Other impacts identified at a later stage are not precluded 
· Focus on 38.133 spec update first rather than on impact of FR2-2 LBT on the TS 36.133 specification. 
FFS whether the agreements for NR unlicensed operation in FR2-2 can also apply for TS 36.133
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