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Introduction
The WF for extending current NR operation to 71 GHz [1] was approved in RAN#100-e meeting.  In this contribution we present some proposals on Measurement gap related.
Disucssion

Measurement gaps 
In last meeting [1], the issue related to measurement gaps was agreed in the following:
	Measurement gaps 
· Measurement gaps applicability for FR2-2
· The existing gaps are also feasible for higher SCS
· New gap patterns with smaller MGL, if justified, can be considered 

· Per-FR measurement gaps for FR2-1 and FR2-2
· FFS if per-FR measurement gaps for FR2-1 and FR2-2 should be defined independently 

· Effective MGRP used to determine requirements
· For per-FR measurement gap capable UE in NR standalone operation (with single carrier, NR CA and NR-DC configuration), for per-FR gap-based measurement, when there is no serving cell in a particular FR, where measurement objects are configured, regardless if explicit per-FR measurement gap is configured in this FR, the effective MGRP in this FR is used to determine requirements:
· 20 ms for FR2 NR measurements also is applicable for 52.6 – 71 GHz



in RAN1 #106_e, it was decided:
	Agreement:
For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.



In RAN1 #106b_e, it was decided:
	Proposal 1.2-5
· Supported value of n for 480/960kHz SSB slot pattern:
· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.



Given the fact that hardware retuning capacity for FR2-2 remains the same as FR2-1, SSB patterns are agreed with pattern index {2, 9} + 14*n and n, m follows above three options, which implies SSB burst set occupies 1ms or little less than 1ms, but longer than 0.5ms, at least.
Proposal 1: Reuse existing MGL including smallest 1.5ms which can cover SSB pattern for higher 480KHz and 960KHz, or we can wait for final agreement in next RAN2 meeting.

Measurement gap interruption
In last meeting [1], the issue related to measurement gap interruption was agreed in the following:
	Measurement gap interruption requirements 
· MG timing advance for FR2-2
· RAN4 should reuse 0.25ms as MG timing advance for 52.6-71GHz

· High SCS in the case with per-UE gap or per-FR gap for FR1
· RAN4 should modify NOTE 2 in Table 9.1.2-4 and Table 9.1.2-4a to capture that 480 kHz and 960 kHz are only applicable to the case with per-UE measurement gap

· MRTD impact on gap interruptions 
· FFS: The impact of MRTD when defining the requirements for gap interruptions. 

· Measurement gap interruption requirements 
· Table 9.1.2-4, Table 9.1.2-4a and Table 9.1.2-4b to include higher SCS’s for 52.6 – 71 GHz as shown below 
Table 9.1.2-4: Total number of interrupted slots on all serving cells during MGL for Synchronous EN-DC, NR standalone operation (with single carrier, NR CA and synchronous NR-DC configuration) and NE-DC, and on all serving cells in MCG for NR standalone operation (with asynchronous NR-DC configuration) 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 ,480 kHz and 960 kHz 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 9.1.2-4a: Total number of interrupted slots on serving cells during MGL for Asynchronous EN-DC, and on all serving cells in SCG for NR standalone operation (with asynchronous NR-DC configuration) 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 ,480 kHz and 960 kHz is only applicable to the case with per-UE measurement gap.



Table 9.1.2-4b: Total number of interrupted slots on FR2 serving cells during MGL for EN-DC, NR standalone operation (with single carrier, NR CA and NR-DC configuration) and NE-DC with per-UE measurement gap or per-FR measurement gap for FR2
	NR 
	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.






The major concern is that MRTD will have an influence on the gap interruption requirements. Even if the MRTD problem hasn't been solved yet, we'd want to look at it from a definitional standpoint conceptively.
Dual Connectivity is divided into two categories: asynchronous and synchronous, with different MRTD requirements. 
For synchronous MRTD, even the precise amount shall be determined in subsequent other sessions, at least we can refer table 7.6.6-1 in TS38.133 as instance. Anyway, existing 8μs or further abbreviating down to less than 1μs may be deployed in MRTD for FR2-2, after taking into account half OFDM symbol over-lapping, practical deployment scenarios and etc.
Firstly, OFDM symbol length for FR2-2 is:  
· To 480KHz SCS, in which 1 slot is 31.25 μs and 1 symbol is 2.09 μs. 
· To 960KHz SCS, in which 1 slot is 15.625 μs and1 symbol is 1.05 μs. 
Therefore, the final decided synchronous MRTD may be longer than half OFDM symbol or shorter than half OFDM symbol, given above SCS number and compared with possible choice of MRTD. 
Observation 1: there are two hypothetical options for gap interruption:
1. If decided synchronous MRTD is equal to half OFDM symbol, it doesn’t impact existing definition of gap interruption with synchronous case.
2. If decided synchronous MRTD is bigger than half of OFDM symbol with respect to practical deployment issue, there are two options to define gap interruption:
a. Extra one slot is needed, and it is asynchronous case essentially.
b. No extra slot is needed, still be treated as synchronous case (FR2 with 120KHz SCS already is the similar exception indeed).
We prefer option2(b), it’s strongly suspected that synchronous MRTD will be longer than 1 symbol. For intra-band EN-DC we have MRTD = 3 µs since MRTD = TAE + RF_Delta_prop_time = 3 µs + 0 µs, since TAE = 3 µs for inter-band, even if we are collocated for this case. For inter-band we are not collocated, and we need to figure out what we want in terms of site-to-site distance.
Observation 2: The controversial issue can be treated as: if MRTD is specified as synchronous, interruption gap must follow synchronous case, regardless of whether MRTD is shorter or longer than half of OFDM symbol.  
Proposal 2: Interruption gap in synchronous case doesn’t consider practical MRTD number.  The methodology can resolve conflicting between MRTD details and interruption gaps, as well as isolate reliance between MRTD and interruption gap needs.
For asynchronous MRTD, in which half a slot is possible greatest number available already, interruption gap must remain without any change. Meanwhile, it is worth noting that, the MRTD requirements for asynchronous case actually do not provide any restriction in deployment possibilities. 

Conclustion
Observation 1: there are two hypothetical options for gap interruption:
1. If decided synchronous MRTD is equal to half OFDM symbol, it doesn’t impact existing definition of gap interruption with synchronous case.
2. If decided synchronous MRTD is bigger than half of OFDM symbol with respect to practical deployment issue, there are two options to define gap interruption:
a. Extra one slot is needed, and it is asynchronous case essentially.
b. No extra slot is needed, still be treated as synchronous case (FR2 with 120KHz SCS already is the similar exception indeed).
Observation 2: The controversial issue can be treated as: if MRTD is specified as synchronous, interruption gap must follow synchronous case, regardless of whether MRTD is shorter or longer than half of OFDM symbol.  
Proposal 1: Reuse existing MGL including smallest 1.5ms which can cover SSB pattern for higher 480KHz and 960KHz, or we can wait for final agreement in next RAN2 meeting.
Proposal 2: Interruption gap in synchronous case doesn’t consider practical MRTD number.  The methodology can resolve conflict between MRTD details and interruption gaps, as well as isolate reliance between MRTD and interruption gap needs.
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