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Introduction
The measurement gaps and measurement gap interruption requirements for 52.6-71GHz was discussed at RAN4 #100e. A WF [1] was duplicated as below:
	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
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.  


In this paper, we further discuss the measurement gaps and the requirements for measurement gap interruption.
[bookmark: OLE_LINK5]Discussion
Measurement gaps
In the last meeting, some companies proposed to introduce new gap patterns with smaller MGL for FR2-2. In our view, there is no necessary to introduce new gap patterns. In existing requirements, there exists 3 measurement gap lengths, namely 5.5ms, 3.5ms and 1.5ms for FR2-1. 
Since the minimum SMTC window duration is 1ms, at the same time, considering the two-way RF retuning time and reusing 0.25ms from FR2-1 as agreed in the last meeting, at least 1.5ms of measurement gap length is necessary for FR2-2. Therefore, there is no possible to introduce smaller MGL for gap patterns in FR2-2. So we suggest that it is no necessary to introduce new gap pattern for FR2-2.
Observation 1: Since the minimum SMTC window duration is 1ms, at the same time, considering the two-way RF retuning time and reusing 0.25ms from FR2-1 as agreed in the last meeting, at least 1.5ms of measurement gap length is necessary for FR2-2.
Proposal 1: New gap patterns with smaller MGL is no necessary for FR2-2.
Another remaining issue is that some companies suggested to define per-FR measurement gaps independently for FR2-1 and FR2-2. In our understanding, this may be related to chip implementation. We think FR2-1 and FR2-2 may be implemented with signal RF IC. On the other hand, as some companies mentioned in the last meeting, the scenario for FR2-1 and FR2-2 is out of scope in this release. Meanwhile, if defining per-FR measurement gaps independently for FR2-1 and FR2-2, this would introduce a new per-FR measurement gap pattern for 52.6GHz-71GHz, e.g., per-FR2-2, which would have a great impact on the existing requirements and increase workload. So there may be no necessary to separate FR2-2 from FR2-1.
Proposal 2: Defining per-FR measurement gaps independently for FR2-1 and FR2-2 is no necessary.
Measurement gap interruption requirements
The impact of MRTD when defining the requirements for gap interruptions was discussed in the last meeting. We copy the legacy measurement gap interruption requirements from [38.133] as below:
	


(a) Measurement gap with MGL = N(ms) with MG timing advance of 0ms for all serving cells in synchronous EN-DC, NR standalone operation (with single carrier, NR CA and synchronous NR-DC configuration) and synchronous NE-DC, and for serving cells in MCG in NR standalone operation (with asynchronous NR-DC configuration)


(b)	Measurement gap with MGL = N(ms) with MG timing advance of 0.5ms for all serving cells in synchronous EN-DC, NR standalone operation (with single carrier, NR CA and synchronous NR-DC configuration) and synchronous NE-DC, and for serving cells in MCG in NR standalone operation (with asynchronous NR-DC configuration)
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

	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 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.






In the existing requirements, we notice that the impact of MRTD is not considered for gap interruption requirements. For inter-band synchronous EN-DC, the MRTD requirements are specified in [38.133] as below:
	Table 7.6.2.1-1: Maximum receive timing difference requirement for inter-band synchronous EN-DC
	Sub-carrier spacing of E-UTRA cell in MCG (kHz)
	DL Sub-carrier spacing of cell in SCG (kHz) (Note1)
	Maximum receive timing difference (µs)

	15
	15
	33

	15
	30
	

	15
	60
	

	15
	120
	

	Note 1:	DL Sub-carrier spacing is min{SCSSS, SCSDATA}.






According the above table, the timing difference between MCG and SCG may up to 33us for inter-band synchronous EN-DC, which is 26.4% and 13.2% of a slot for 120kHz and 60kHz respectively. And the proportion has greater than 1 symbol. If the measurement gap for per-UE is based on a timing of MCG as shown in the figure 1, similar to the interruption requirements, one more slot on SCG serving cells for FR2 would need to be considered.


Figure 1
Observation 2: The MRTD requirements for the case of inter-band synchronous EN-DC is 26.4% and 13.2% of a slot for 120kHz and 60kHz respectively.
For inter-band synchronous NR-DC, inter-band NR CA carrier aggregation and inter-band synchronous NE-DC, the MRTD requirements are also specified in [38.133] as below:
	Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	33

	FR2
	FR2
	8

	FR1
	FR2
	33



[bookmark: _Hlk76129069]Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	[bookmark: _Hlk76128944]Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2
	8 note1

	Between FR1 and FR2
	25 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2 inter-band CA.



Table 7.6.5.1-1: Maximum receive timing difference requirement for inter-band synchronous NE-DC
	Sub-carrier spacing of cell in MCG (kHz)
	DL Sub-carrier spacing of EUTRA cell in SCG (kHz) (Note1)
	Maximum receive timing difference (µs)

	15
	15
	33

	30
	15
	

	60
	15
	

	120
	15
	






Similar to the case of inter-band synchronous EN-DC, when the MRTD requirements is 25us or 33us, the number of interruption slots on SCG serving cells would need increase for FR2 in the case of inter-band synchronous NR-DC, inter-band synchronous NE-DC and inter-band NR CA carrier aggregation. Therefore, we propose to modify the measurement gap interruption requirements. For the intra-band synchronous cases, the existing requirements may still be applicable. However, for the inter-band synchronous cases, the total number of interruption slots on SCG serving cells would need to increase for larger SCS, e.g., 60kHz and 120kHz.
Proposal 3: For the intra-band synchronous cases, the existing requirements in 38.133 may still be applicable.
Observation 3: For the inter-band synchronous cases, one more slot would need to be interrupted on SCG serving cells in 38.133 for FR2 for the existing requirements.
For FR2-2, the MRTD also has an impact on the gap interruption requirements. The slot length is 15.625us and 31.25us for 960kHz and 480kHz respectively. Since the slot length is very small, if reusing the requirements from FR2-1, the intra-band synchronous cases may also need to increase for FR2-2. However, the MRTD value of FR2-2 would be discussed in the next meeting, therefore the gap interruption requirements may be discussed until the MRTD requirements for FR2-2 is agreed.
Observation 4: Since the slot length is very small for 480kHz and 960kHz, if reusing the requirements from FR2-1, the interruption slot numbers on SCG serving cells for the intra-band synchronous may also need to increase for FR2-2.
Proposal 4: The gap interruption requirements for FR2-2 need to be discussed until the MRTD requirements is agreed.
Conclusion
Proposal 1: New gap patterns with smaller MGL is no necessary for FR2-2.
Proposal 2: Defining per-FR measurement gaps independently for FR2-1 and FR2-2 is no necessary in Release-17.
Proposal 3: For the intra-band synchronous cases, the existing requirements in 38.133 may still be applicable.
Proposal 4: The gap interruption requirements for FR2-2 need to be discussed until the MRTD requirements is agreed.
Observation 1: Since the minimum SMTC window duration is 1ms, at the same time, considering the two-way RF retuning time and reusing 0.25ms from FR2-1 as agreed in the last meeting, at least 1.5ms of measurement gap length is necessary for FR2-2.
Observation 2: The MRTD requirements for the case of inter-band synchronous EN-DC is 26.4% and 13.2% of a slot for 120kHz and 60kHz respectively.
Observation 3: For the inter-band synchronous cases, one more slot would need to be interrupted on SCG serving cells in 38.133 for FR2 for the existing requirements.
Observation 4: Since the slot length is very small for 480kHz and 960kHz, if reusing the MRTD requirements from FR2-1, the interruption slot numbers for the intra-band synchronous cases may also need to increase for FR2-2.
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