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1	Introduction
In RAN2#102 meeting, RAN2 agreed Need For Gap to NR band capability is not introduced to TS 36.331 for EN-DC in Rel-15. As a result, RAN2 sent LS [1] to RAN4 to check if the MR-DC band combination information reported in UE capability can be used to identify some cases where gapless measurements can be performed.
In RAN2#103 meeting, RAN2 agreed Need for Gap capability is not introduced to TS38.331 for SA in Rel-15, same as decision taken for EN-DC. RAN2 also sent LS [2] to RAN4 to check SA case, about what types of measurement without measurement gaps can be supported by all UEs in Rel-15. 
Agreements
1:	In release-15, for NR SA we will not define any capability signalling for the UE to inform the network of its 'need for gaps'. (Decision already taken for EN-DC).

In this meeting, RAN2 received RAN4 feedback [3] as the response to [1] for EN-DC case. It indicated that UE capability independentGapConfig can be used to indicate network that FR2 inter-RAT measurement can be performed without gaps where the LTE UE not yet configured with EN-DC.
· In general, network cannot identify the cases of gapless measurement purely based on MR-DC band combinations reported from UE. However, if this LTE UE (not yet configured with EN-DC) has per-FR measurement capability and it is configured to measure FR2 inter-RAT MO only, gapless measurement is possible. 

Currently we haven’t got RAN4 feedback to [2], but it can be observed from RAN4 specification that for SA case there are some inter-frequency measurement and inter-RAT measurement cases that doesn’t need gap. This paper is to discuss these cases captured in TS38.133 and how to implement gapless measurement in standalone signalling in RAN2 specifications. 
2	Discussion
There are two tables defined in TS 38.133 to show applicability for Gap Pattern configuration of EN-DC (Table 9.1.2-2) and NR standalone (Table 9.1.2-3).
Table 9.1.2-3: Applicability for Gap Pattern Configurations supported by the UE with NR standalone operation
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose NOTE 2
	Applicable Gap Pattern Id

	Per-UE measurement gap
	FR1, or
FR1 + FR2

	E-UTRA only
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2
	0,1,2,3

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

	
	
	FR1 only
	0-11

	
	
	FR1 and FR2 
	0-11

	
	
	E-UTRAN and FR1 and/or FR2
	0,1,2,3

	
	
	FR2 only
	12-23

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

	
	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
	0,1,2,3

	
	FR2 if configured
	
	12-23

	
	FR1 if configured
	E-UTRA and FR1 and FR2
	0,1,2,3

	
	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



Easy to see that TS38.133 already defined in some measurement cases NO gap is needed to support inter-RAT measurement and/or inter-frequency measurement in standalone case.
Case1: if UE has per FR measurement gap capability, when serving cell is FR2 and UE wants to measure E-UTRAN frequency, no gap is needed (Inter-RAT measurement to E-UTRAN)
Case2: if UE has per FR measurement gap capability, when serving cell is FR2 and UE wants to measure FR1 frequency, no gap is needed (Inter-frequency measurement)  
Case3: if UE has per FR measurement gap capability, when serving cell is FR1 and UE wants to measure FR2 frequency, no gap is needed (Inter-frequency measurement)  
Case4: if UE has per FR measurement gap capability, when serving cell is FR21 and UE wants to measure E-UTRAN frequency and FR1 frequency, no gap is needed (Inter-frequency and Inter-RAT measurement)
Observation1: UE capability about per FR measurement gap can help network know gap is needed or not in some cases. 

Currently RAN2 already defined one-bit UE capability to indicate whether the UE supports two independent measurement gap configurations for FR1 and FR2, but the UE capability is only carried in IE MeasAndMobParametersMRDC and reported to LTE eNB by EN-DC UE. To support 
	independentGapConfig
This field indicates whether the UE supports two independent measurement gap configurations for FR1 and FR2 specified in TS 38.133 [5].
	UE
	No
	Yes
	No



MeasAndMobParametersMRDC-Common ::=     SEQUENCE {
[bookmark: _Hlk525753954]    independentGapConfig                    ENUMERATED {supported}              OPTIONAL
}

Observation2: independentGapConfig is only valid in EN-DC case in current Rel-15 RRC specification. 

To support in standalone case, we propose to introduce the capability into IE UE-NR-Capability to support gapless inter-frequency measurement and/or inter-RAT measurement to E-UTRAN in some cases. 
Proposal1: Add independentGapConfig into MeasAndMobParametersCommon of MeasAndMobParameters of IE UE-NR-Capability.

The proposed change looks like in below. 
MeasAndMobParametersCommon ::=          SEQUENCE {
    supportedGapPattern                 BIT STRING (SIZE (22))          OPTIONAL,
    ssb-RLM                             ENUMERATED {supported}          OPTIONAL,
    ssb-AndCSI-RS-RLM                   ENUMERATED {supported}          OPTIONAL,
    ...,
    [[
    eventB-MeasAndReport        ENUMERATED {supported}      OPTIONAL,
    handoverFDD-TDD         ENUMERATED {supported}      OPTIONAL,
    eutra-CGI-Reporting     ENUMERATED {supported}      OPTIONAL,
    nr-CGI-Reporting            ENUMERATED {supported}      OPTIONAL
]],
[[
independentGapConfig        ENUMERATED {supported}      OPTIONAL
]]
}

Proposal2: RAN2 approve the CR to TS 38.331 (R2-1814534) to support independGapConfig capability reporting in standalone.
4	Conclusion
This paper is to discuss the UE capability of per FR measurement gap supporting is needed in standalone that can help network configure gapless inter-frequency measurement or inter-RAT measurement in some cases. 
Observation1: UE capability about per FR measurement gap can help network know gap is needed or not in some cases. 
 
Observation2: independentGapConfig is only valid in EN-DC case in current Rel-15 RRC specification. 


Proposal1: Add independentGapConfig into MeasAndMobParametersCommon of MeasAndMobParameters of IE UE-NR-Capability.

[bookmark: _GoBack]Proposal2: RAN2 approve the CR to TS 38.331 (R2-1814534) to support independGapConfig capability reporting in standalone.
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