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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In last meeting, a LS [1] was sent to inform RAN4 the capability signalling of measurement gap patterns in current RAN2 spec TS38.331 [2], the details are shown as follows: 
	RAN2 would like to inform RAN4 that RAN2 has discussed the capability signalling of measurement gap patterns.
RAN2 agreed that current RRC signaling for gap pattern capabilities as following:
· Gap patterns 0 and 1 are mandatory for all cases.
· In LTE SA
· LTE RRC signalling shortMeasurementGap is used to signal whether UE supports gap patterns 2 and 3.
· LTE RRC signalling measGapPatterns (8 bits) is used to signal whether UE supports gap patterns 4 to 11.
· In EN-DC
· LTE RRC signalling shortMeasurementGap is used to signal whether UE supports gap patterns 2 and 3 (for per-UE cap and FR1 gap of per-FR gap).
· LTE RRC signalling measGapPatterns is used to signal whether UE supports gap patterns 4 to 11 (for per-UE cap and FR1 gap of per-FR gap).
· NR RRC signalling supportedGapPattern (22 bits) is used to signal whether UE supports gap patterns 2 to 23 (for FR2 gap of per-FR gap).
· In NR SA
· NR RRC signalling supportedGapPattern (22 bits) is used to signal whether UE supports gap patterns 2 to 23.
· If the UE supports an optional gap pattern (#2 to #23), it supports using the gap pattern according to the corresponding applicability defined in RAN4 specifications. 

RAN2 would like to confirm with RAN4 that the above agreements are consistent with TS 36.133 and TS 38.133.


In this paper, we discuss the inconsistencies between current RAN2 and RAN4 specs. 
2	Discussion 
Based on current RAN2 design, UE can report to Network whether it can support specific gap patterns through the LTE and NR RRC signallings. The capability signaling is provided for each gap pattern and RAT-agonistic. In other words, if UE claims the support of a specific gap pattern, then this gap pattern can be used to measure NR and LTE (under the condition provided in TS38.133). If UE does not claim the support of gap pattern, then this gap pattern should never be configured, no matter the measurement objects are LTE only, NR only or both LTE and NR. 
[bookmark: _Ref5369352]Observation 1: In RAN2 spec, measurement gap capability signaling is provided for every gap pattern and measurement purpose agnostic.

However, the RAN2 signallings are used in a different way in the Table 9.1.2-2 and Table 9.1.2-3 applicability for gap pattern configurations in TS38.133 [3]. E.g., NOTE 2 in Table 9.1.2-2 is added only when non-NR RAT is one of the measurement purposes (yellow highlighted). However, when the measurement purpose contains NR only, there is no such a note saying that the applicability depends on any capability (green highlighted) Similar, NOTE 3 in Table 9.1.2-3 is added only when E-UTRA  is one of the measurement purposes (yellow highlighted). However, when the measurement purpose contains NR only, there is no such a note saying that the applicability depends on any capability (green highlighted). Therefore, based on RAN4’s understanding, the signaling bits are only used for some selected gap patterns (e.g., #2, 3, 6, 7, 8, 10), and they are only used to indicate whether UE can support this gap pattern for non-NR RAT measurement in EN-DC/NE-DC mode or for E-UTRA measurement in SA/NR-DC mode. 
[bookmark: _Ref5369593]Observation 2: In RAN4 spec, measurement gap capability signaling is used only for selected gap patterns and are only used to indicate whether UE can support the gap pattern for non-NR RAT measurement in EN-DC/NE-DC mode or for E-UTRA measurement in SA/NR-DC mode.

For example, if UE claims it can’t support gap patterns #n. Then, based on RAN2 spec, these gap pattern will not be configured by Network, but based on RAN4 spec they can still be configured when there is only NR measurement objects to be measured. 
Furthermore, under current RAN2 signaling, UE is allowed to claim not support any gap pattern, e.g., all patterns with MRGP 20ms. To us, this violates the original intention of introducing MGRP 20ms for FR2 measurement. Therefore, if RAN2 designs are followed and UE is allowed to choose specific gap patterns to support. It is possible UE claim capability of per-FR gap in EN-DC/NE-DC mode but disabled all gap patterns #12-23, which makes the capability independentGapConfig useless. It implies that the definitions of per-UE measurement gap and per-FR measurement gap may need to be revisited. The workload could be large, considering both core and perf parts. 
[bookmark: _Ref5369599]Observation 3: Allowing UE to choose specific gap patterns to support implies that the definitions of per-UE measurement gap and per-FR measurement gap may need to be revisited. The workload could be large, considering both core and perf parts. 

	Table 9.1.2-2: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE or NR-E-UTRA dual connectivity UE
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	E-UTRA + FR1, or
E-UTRA + FR2, or
E-UTRA + FR1 + FR2

	non-NR RAT Note1,2 
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

	
	
	non-NR RATNote1,2 and FR1 and/or FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	Per FR measurement gap
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2
	0,1,2,3


	
	FR2 if configured
	
	No gap 

	
	E-UTRA and, FR1 if configured
	FR1 only 
	0-11 

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR1 and FR2
	0-11 

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 and FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	Note: In E-UTRA-NR dual connectivity mode, if GSM or UTRA TDD or UTRA FDD inter-RAT frequency layer is configured to be monitered, only measurement gap pattern #0 and #1 can be used for per-FR gap in E-UTRA and FR1 if configured, or for per-UE gap.
NOTE 1:	In E-UTRA-NR dual connectivity mode, non-NR RAT includes E-UTRA, UTRA and/or GSM. In NR-E-UTRA dual connectivity mode, non-NR RAT means E-UTRA.
NOTE 2:	In E-UTRA-NR dual connectivity mode, the gap patterns with short MGL (gap pattern #2, 3, 6, 7, 8, 10)  are supported by UEs which support shortMeasurementGap-r14. In NR-E-UTRA dual connectivity mode, the measurement gap pattern #2, 3, 6, 7, 8, 10 are supported by the UEs which indicate the capability signalling of supportedGapPattern to network.
NOTE 3:	When E-UTRA inter-frequency RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used.









	Table 9.1.2-3: Applicability for Gap Pattern Configurations supported by the UE with NR standalone operation (with single carrier, NR CA and NR-DC configuration)
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose NOTE 2
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1 NOTE5, or
FR1 + FR2

	E-UTRA onlyNOTE3
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2 NOTE3
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 NOTE5
	E-UTRA only NOTE3
	0,1,2,3

	
	
	FR1 only
	0-11

	
	
	FR1 and FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2 NOTE3
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	
	FR2 only
	12-23

	Per FR measurement gap
	FR1 if configured
	E-UTRA only NOTE3
	0,1,2,3

	
	FR2 if configured
	
	No gap 

	
	FR1 if configured
	FR1 only 
	0-11

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 NOTE3 
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	No gap

	
	FR1 if configured
	FR1 and FR2
	0-11

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR2 NOTE3
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 and FR2 NOTE3
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	NOTE 1:	When E-UTRA inter-RAT RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used.
NOTE 2:	Measurement purpose which includes E-UTRA measurements includes also inter-RAT E-UTRA RSRP and RSRQ measurements for E-CID
NOTE 3:	The measurement gap pattern #2, 3, 6, 7, 8, 10 are supported by the UEs which indicate the capability signalling of supportedGapPattern to network.
NOTE4:	If per-UE measurement gap is configured with MG timing advance of TMG ms, the measurement gap starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among all serving cells subframes.
	If per-FR measurenet gap for FR1 is configured with MG timing advance of TMG ms, the measurement gap for FR1 starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among serving cells subframes in FR1.
	If per-FR measurenet gap for FR2 is configured with MG timing advance of TMG ms, the measurement gap for FR2 starts at time TMG ms advanced to the end of the latest subframe occurring immediately before the configured measurement gap among serving cells subframes in FR2.
	TMG is the MG timing advance value provided in mgta according to [2].
	In determining the measurement gap starting point, UE shall use the DL timing of the latest subframe occurring immediately before the configured measurement gap among serving cells.
NOTE 5:	NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG in FR1 and all serving cells in SCG in FR2.







Therefore, based on RAN4’s understanding, we think it is necessary to explicitly clarify that all measurement gap are mandatory supported by UE if only NR measurement objects are configured. 
[bookmark: _Ref5369606]Proposal 1: In TS38.133 Table 9.1.2-2, when only NR measurement objects are configured,
· gap patterns #0-11 are mandatory supported by UE who supports only per-UE gap, 
· gap patterns #0-11 are mandatory supported for FR1 measurement by UE who supports only per-FR gap, 
· gap patterns #12-23 are mandatory supported for FR2 measurement by UE who supports only per-FR gap.

[bookmark: _Ref5793915]Proposal 2: In TS38.133 Table 9.1.2-3, when only NR measurement objects are configured, 
· gap patterns #0-23 are mandatory supported by UE who supports only per-UE gap, 
· gap patterns #0-11 are mandatory supported for FR1 measurement by UE who supports only per-FR gap, 
· gap patterns #12-23 are mandatory supported for FR2 measurement by UE who supports only per-FR gap. 

On the other hand, when both NR and LTE measurement objects are configured, UE’s capability is only used to indicate the supporting of gap pattern # 2, 3, 6, 7, 8, 10. This implies the other measurement gap pattern # 0, 1, 4, 5, 9, 11 should be mandatory supported.
[bookmark: _Ref5369611]Proposal 3: In TS38.133 Table 9.1.2-2, when both NR and LTE measurement objects are configured, 
· gap patterns # 0, 1, 4, 5, 9, 11 are mandatory supported by UE who supports only per-UE gap. 
· gap patterns # 0, 1, 4, 5, 9, 11-23 are mandatory supported by UE who supports only per-FR gap. 

[bookmark: _GoBack]
[bookmark: _Ref5794172]Proposal 4: In TS38.133 Table 9.1.2-3, when both NR and LTE measurement objects are configured, 
· gap patterns # 0, 1, 4, 5, 9, 11-23 are mandatory supported by UE who supports only per-UE gap, 
· gap patterns # 0, 1, 4, 5, 9, 11-23 are mandatory supported by UE who supports only per-FR gap.

We also provide the CR to capture the corresponding changes [4-5].
4	Summary 
In this contribution, we observe that
Observation 1: In RAN2 spec, measurement gap capability signaling is provided for every gap pattern and measurement purpose agnostic.
Observation 2: In RAN4 spec, measurement gap capability signaling is used only for selected gap patterns and are only used to indicate whether UE can support the gap pattern for non-NR RAT measurement.
Observation 3: Allowing UE to choose specific gap patterns to support implies that the definitions of per-UE measurement gap and per-FR measurement gap may need to be revisited. The workload could be large, considering both core and perf parts

And we propose
Proposal 1: In TS38.133 Table 9.1.2-2, when only NR measurement objects are configured,
· gap patterns #0-11 are mandatory supported by UE who supports only per-UE gap, 
· gap patterns #0-11 are mandatory supported for FR1 measurement by UE who supports only per-FR gap, 
· gap patterns #12-23 are mandatory supported for FR2 measurement by UE who supports only per-FR gap.

Proposal 2: In TS38.133 Table 9.1.2-3, when only NR measurement objects are configured, 
· gap patterns #0-23 are mandatory supported by UE who supports only per-UE gap, 
· gap patterns #0-11 are mandatory supported for FR1 measurement by UE who supports only per-FR gap, 
· gap patterns #12-23 are mandatory supported for FR2 measurement by UE who supports only per-FR gap. 

Proposal 3: In TS38.133 Table 9.1.2-2, when both NR and LTE measurement objects are configured, 
· gap patterns # 0, 1, 4, 5, 9, 11 are mandatory supported by UE who supports only per-UE gap. 
· gap patterns # 0, 1, 4, 5, 9, 11-23 are mandatory supported by UE who supports only per-FR gap. 
Proposal 4: In TS38.133 Table 9.1.2-3, when both NR and LTE measurement objects are configured, 
· gap patterns # 0, 1, 4, 5, 9, 11-23 are mandatory supported by UE who supports only per-UE gap, 
· gap patterns # 0, 1, 4, 5, 9, 11-23 are mandatory supported by UE who supports only per-FR gap.
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