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1. Introduction
The WI on extending NR operation to 71GHz was discussed in the last RAN4 meeting. The status of interruption requirements are captured in [1]. In this paper, we further provide our views on remaining issues on measurement gap interruption requirements.
2. Discussion
The current status of measurement gap interruption requirements are summarized as follows:
	Measurement gaps and measurement gap interruption requirements 
· Measurement gaps 
· Do not introduce new gap patterns with smaller MGL
· No need to define independent gap between FR2-1 and FR2-2
· MRTD impact on MG interruption requirements for FR2-2
· The gap interruption requirements for FR2-2 need to be discussed when the MRTD requirements is agreed
· Existing measurement gap interruption requirements 
· For the intra-band synchronous cases, the existing requirements in 38.133 may still be applicable.
· RAN4 to focus on defining requirements for FR2-2 rather than investigate whether there is an issue in the existing requirements for the inter-band synchronous cases




In RAN4#100-e meeting, the requirements of measurement gap interruptions are already updated as follows:
	· 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.






For UE configured per-FR gap for FR2, according to the NOTE in table 9.1.2-4b, if the refServCellIndicator is an FR2 serving cell, according to the agreed scenarios in Rel-17, only FR2-2 intra-band is considered. Thus it is equivalent to intra-band case, and according to the agreements in RAN4#100e [1], for the intra-band synchronous cases, the existing requirements in 38.133 may still be applicable. And when refServCellIndicator is an FR1 serving cell, slot interruptions before or after gap are already allowed. From analysis above, for UE supporting per-FR gap, the agreements in RAN4#100-e about Table 9.1.2-4b can apply. For UE support per-UE gap when all serving cells are in FR2 and the measurement purpose is for FR2 only as defined in Table 9.1.2-4b, according to agreed scenarios in Rel-17, it is equivalent to intra-band case and the existing requirements in 38.133 may still be applicable.
Observation 1: For UE with per-UE gap and bother serving cell and measurement purpose are FR2, which is equivalent to intra-band case, or for UE with per-FR gap for FR2, existing requirements may still be applicable.
For interruptions for serving cells in SCG with asynchronous case NR-DC, additional one slot are already added according to the agreement in RAN4#100-e about Table 9.1.2-4a. Thus, there is no need to consider the impact of MRTD.
Observation 2: For interruptions for serving cells in SCG with asynchronous case NR-DC, additional one slot are already added according to the agreement in RAN4#100-e about Table 9.1.2-4a
For NR-CA, synchronous NR-DC configuration and MCG in asynchronous NR-DC, which is defined in Table 9.1.2-4, the impact of MRTD is not considered current. Though according to the agreement in RAN4#101-e, the final decision will be made only when the MRTD requirements are concluded, it is almost certain that the impact of MRTD cannot be ignored for 480 and 960 KHz SCS for FR1+FR2-2 CA and NR-DC. The existing MRTD requirements for FR1-FR2 CA and NR-DC are 25 us and 33 us. Considering the symbol length of 480 and 960 KHz which are around 2/1 us, the MRTD may have significant impact on the location of interruptions. Though the exact value of MRTD is not decided yet, it is not expected to be reduced greatly compared with existing requirements. Thus it highly likely that the one additional slot of interruption are needed for 480 and 960 KHz.
Observation 3: It is less likely that the MRTD will be reduced greatly compared with existing requirements, thus one more slot of measurement interruptions may be needed for NR-CA, synchronous NR-DC configuration and MCG in asynchronous NR-DC.
3. Conclusions
Observation 1: For UE with per-UE gap and bother serving cell and measurement purpose are FR2, which is equivalent to intra-band case, or for UE with per-FR gap for FR2, existing requirements may still be applicable.
Observation 2: For interruptions for serving cells in SCG with asynchronous case NR-DC, additional one slot are already added according to the agreement in RAN4#100-e about Table 9.1.2-4a
Observation 3: It is less likely that the MRTD will be reduced greatly compared with existing requirements, thus one more slot of measurement interruptions may be needed for NR-CA, synchronous NR-DC configuration and MCG in asynchronous NR-DC.
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