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1	Introduction
For NR SA and EN-DC scenario, the MG sharing was design to coordinate MG resource allocation between intra-frequency MOs and other MOs. IN RAN4 #88 meeting, however, many prefer to further improve the MG sharing mechanism to prioritize some measurements to others depending on different UE connection state due to the diverse importance of measurement objects. One WF [1] was agreed by RAN4 #88 for further study on the gap sharing mechanism which can be applied to NE-DC and FR1-FR2 NR-DC in Rel-15 late drop, which is captured below:
	· In current TS38.133, measurement gap sharing is applicable when UE need to perform gap-based intra-frequency measurement (gap is needed or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps), and to perform inter-frequency measurement.
· In Rel-15 late drop, RAN4 study and define the gap sharing mechanism with measurement prioritization which can be applied to NE-DC and FR1-FR2 NR-NR DC: 
· The following table can be regarded as one option for the gap sharing scheme for FR1-FR2 NR-NR DC: 
	MeasGapSharingScheme
	Value of X (%)

	‘00’
	Equal splitting

	‘01’
	[25]% MG for intra-frequency gap-based measurement corresponding to serving carrier(s) of MCG (in FR1)
The rest MG for other measurement

	‘10’
	[50]% MG for intra-frequency gap-based measurement corresponding to serving carrier(s) of MCG (in FR1)
The rest MG for other measurement

	‘11’
	[75]% MG for intra-frequency gap-based measurement corresponding to serving carrier(s) of MCG (in FR1)
The rest MG for other measurement


· Other options for FR1-FR2 NR-NR DC are not precluded. 
· FFS gap sharing scheme for NE-DC in Rel-15 late drop. 
· Requirements shall be completed accordingly, by allocating colliding measurement gap occasions between the two groups of carriers based on the defined gap sharing scheme.


Following the WF, we would like to share our view on the gap sharing mechanism in NR-DC scenario in the contribution.

2 Measurement gap sharing
In RAN4 #87 meeting, RAN4 decided to introduce measurement gap sharing factor and send the LS to RAN2 to ask introducing the corresponding signaling. Although RAN2 introduced the corresponding IE for measurement gap sharing scheme, the detailed definition of each index of gap sharing are up to RAN4 decision. In current RAN2 spec [2], the signaling regarding to gap sharing is defined as follows.
	–	MeasGapSharingConfig
The IE MeasGapSharingConfig specifies the measurement gap sharing scheme and controls setup/ release of measurement gap sharing.
MeasGapSharingConfig information element
-- ASN1START
-- TAG-MEAS-GAP-SHARING-CONFIG-START

MeasGapSharingConfig ::=        SEQUENCE {
    gapSharingFR2                   SetupRelease { MeasGapSharingScheme }       OPTIONAL,   -- Need M
    ...,
    [[
    gapSharingFR1                   SetupRelease { MeasGapSharingScheme }       OPTIONAL,   --Need M
    gapSharingUE                    SetupRelease { MeasGapSharingScheme }       OPTIONAL    --Need M
    ]]

}

MeasGapSharingScheme::=         ENUMERATED {scheme00, scheme01, scheme10, scheme11}

-- TAG-MEAS-GAP-SHARING-CONFIG-STOP
-- ASN1STOP


From the definition, it is found that UE may behave accordingly as the type of measurement gap changes when gap sharing, since from RAN2 perspective gapSharingUE and gapSharingFR are separated IEs. In the other words, two types of measurement gap configured should be taken into consideration when discussing the gap sharing mechanism.

Observation 1: The influence of the type of measurement gap on gap sharing mechanism must be taken into consideration.

According to the RAN4 spec so far, current gap sharing requirement and definition of the signaling defines as following (take NR SA case for instance).
	[bookmark: _Toc535476001]9.1.2.1a	SA: Measurement Gap Sharing
[bookmark: OLE_LINK2]For NR standalone UE configured with per-UE measurement gap, measurement gap sharing shall be applies when UE requires measurement gaps to identify and measure cells on intra-frequency carriers or when SMTC configured for intra-frequency measurement are fully overlapping with per-UE measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers, and/or inter-RAT E-UTRAN carriers.
For NR standalone UE configured with per-FR1 measurement gap, measurement gap sharing shall be applied when UE requires measurement gaps to identify and measure cells on FR1 intra-frequency carriers or when SMTC configured for FR1 intra-frequency measurement are fully overlapping with per-FR1 measurement gaps, and when UE is configured to identify and measure cells on FR1 inter-frequency carriers and/or inter-RAT E-UTRAN carriers.
For NR standalone UE configured with per-FR2 measurement gap, measurement gap sharing shall be applied when UE requires measurement gaps to identify and measure cells on FR2 intra-frequency carriers or when SMTC configured for FR2 intra-frequency measurement are fully overlapping with per-FR2 measurement gaps, and when UE is configured to identify and measure cells on FR2 inter-frequency carriers.
[bookmark: OLE_LINK3]When network signals “01”, “10” or “11”, where X is a signalled RRC parameter measGapSharingConfig [2] and is defined as in Table 9.1.2.1a-1,
-	the performance of intra-frequency measurements with  no measurement gaps as specified in section 9.2.5, when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, shall consider the factor Kintra = 1 / X * 100,
-	the performance of intra-frequency measurements with measurement gaps as specified in section 9.2.6  shall consider the factor Kintra = 1 / X * 100,
-	the performance of inter-frequency measurement as specified in section 9.3 and the performance of inter-RAT measurement as specified in section 9.4 shall consider the factor  Kinter = 1 / (100 – X) * 100,
When network signals “00” indicating equal splitting gap sharing, X is not applied and the performance of intra-frequency measurements as specified in section 9.2.5 and section 9.2.6, the performance of inter-frequency measurement as specified in section 9.3 and the performance of inter-RAT measurement as specified in section 9.4 are FFS.
Table 9.1.2.1a-1: Value of parameter X for NR standalone measurement gap sharing
	measGapSharingConfig
	Value of X (%)

	‘00’
	Equal splitting

	‘01’
	[25]

	‘10’
	[50]

	‘11’
	[75]






In NR SA case, the signaling separates the intra-frequency measurements from other measurements, achieving a better performance of intra-frequency measurements. It has to admit that the situation becomes little more complicated when FR1-FR2 NR-DC scenario comes. As elaborated in [3], LTE measurement is more important than NR measurement in some cases such as EN-DC operation since the mobility is served by LTE. Similarly, in NR-DC case, network should pay more attention to the measurement report of the intra-frequency measurement corresponding to serving carrier(s) of MCG (NR FR1) than to that of other measurements owning to the more importance of intra-frequency measurement in NR FR1 to which UE is anchored. Therefore the gap sharing mechanism is expected to secure better measurement performance of intra-frequency carrier(s) in NR FR1.

Observation 2: In FR1-FR2 NR-DC, gap sharing scheme should secure a better performance of intra-frequency measurement in FR1 (MCG).

If network continues use the same way of gap sharing in NR-DC as NR SA or EN-DC, different results would be brought based on different types of measurement gap configured.
· Per-FR gap configured: If the UE is capable of and configured for per-FR gap, UE could prioritize the intra-frequency measurements in FR1 when FR1 gap is configured and the intra-frequency measurements in FR2 when FR2 gap is configured. In this case, current gap sharing scheme is feasible in some sense.
· Per-UE gap configured: If the UE is configured for per-UE gap, UE would prioritize the intra-frequency measurements in both FR1 and FR2. However, the importance of intra-frequency measurements in FR2 is much less than that in FR1. In this case, intra-frequency measurement in FR2 may account for a part of measurement occasions for “intra-frequency” measurement, which leads to a deterioration to the performance of intra-frequency measurement in FR1 (MCG), the one network should pay more attention to. 

Observation 3: Following the same way of gap sharing in NR-DC as NR SA or EN-DC may degrade the performance of intra-frequency measurement in FR1 (MCG) if per-UE gap is configured.

In order to reach the same priority in regardless of the type of measurement gap configured, network should differentiate the gap sharing rule in per-FR gap case from the rule in per-UE gap case. That is, in the case of per-UE gap configured, the signaling measGapSharingConfig should indicate the proportion of measurement gap for intra-frequency measurement in FR1 (MCG). 

[bookmark: OLE_LINK6]Proposal 1: In NR-DC case, gap sharing scheme should prioritize the intra-frequency measurement in FR1 (MCG) when per-UE gap is configured, i.e.
	Table: In NR-DC measurement gap sharing scheme when per-UE gap is configured
	MeasGapSharingScheme 
	Value of X (%)

	‘00’
	Equal splitting

	‘01’
	[25]% MG for intra-frequency gap-based measurement corresponding to serving carrier(s) of MCG (in FR1)
The rest MG for other measurement

	‘10’
	[50]% MG for intra-frequency gap-based measurement corresponding to serving carrier(s) of MCG (in FR1)
The rest MG for other measurement

	‘11’
	[75]% MG for intra-frequency gap-based measurement corresponding to serving carrier(s) of MCG (in FR1)
The rest MG for other measurement






And in the spec, the gap sharing scheme in the table may be embodied implicitly by defining the performance requirement of intra-frequency gap-based measurements in FR1 and the performance requirement of the rest.

3 Conclusion
In this paper, we share our view on the measurement gap sharing scheme in FR1-FR2 NR-DC scenario, clearly showing that the intra-frequency gap-based measurement in FR1 should be prioritized and different gap sharing rules should be applied if per-UE gap is configured, with the following observations and proposal: 
Observation 1: The influence of the type of measurement gap on gap sharing mechanism must be taken into consideration.

Observation 2: In FR1-FR2 NR-DC, gap sharing scheme should secure a better performance of intra-frequency measurement in FR1 (MCG).

Observation 3: Following the same way of gap sharing in NR-DC as NR SA or EN-DC may degrade the performance of intra-frequency measurement in FR1 (MCG) if per-UE gap is configured.

Proposal 1: In NR-DC case, gap sharing scheme should prioritize the intra-frequency measurement in FR1 (MCG) when per-UE gap is configured, i.e.
	Table: In NR-DC measurement gap sharing scheme when per-UE gap is configured
	MeasGapSharingScheme 
	Value of X (%)

	‘00’
	Equal splitting

	‘01’
	[25]% MG for intra-frequency gap-based measurement corresponding to serving carrier(s) of MCG (in FR1)
The rest MG for other measurement

	‘10’
	[50]% MG for intra-frequency gap-based measurement corresponding to serving carrier(s) of MCG (in FR1)
The rest MG for other measurement

	‘11’
	[75]% MG for intra-frequency gap-based measurement corresponding to serving carrier(s) of MCG (in FR1)
The rest MG for other measurement
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