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1 Introduction
In last RAN4 meeting, RAN4 reached the consensus on introducing measurement gap sharing factor and send the LS to RAN2 to ask introducing the corresponding signalling [1]. In parallel, RAN2 introduced the corresponding IE for measurement gap sharing scheme [1][2]. However, the detailed definition of each index of gap sharing scheme are up to RAN4 and still under discussion. In this contribution, we provide our views on the gap sharing scheme definition.
2 Discussion
According to TS36.331 and TS38.331, the IE for measurement gap sharing configuration was introduced as follows. It means that the appropriate values of X for calculating the gap sharing factor can be discussed in RAN4, i.e., the way of utilizing this configuration. In addition, the gap sharing factor for per-FR gap can be configured separately between FR1 including LTE and FR2.

	For TS36.331:
MeasGapSharingConfig information element
-- ASN1START

MeasGapSharingConfig-r14 ::=			CHOICE {
	release								NULL,
	setup								SEQUENCE {
		measGapSharingScheme-r14				ENUMERATED {scheme00, scheme01, scheme10, scheme11}	
	}
}

-- ASN1STOP

	MeasGapSharingConfig field descriptions

	measGapSharingScheme
Indicates the measurement gaps sharing scheme for BL UEs in CE mode A and CE mode B and for EN-DC (for the measurement gap configured by E-UTRAN). For BL UEs, see TS 36.133 [16, Table 8.13.2.1.1.1-2 and Table 8.13.3.1.1.1-3]. For EN-DC, see TS 36.133 [16, Table FFS]. Value scheme00 corresponds to "00", value scheme01 corresponds to "01", and so on.



For TS38.331:
MeasGapSharingConfig information element
-- ASN1START
--TAG-MEAS-GAP-SHARING-CONFIG-START

MeasGapSharingConfig ::=		SEQUENCE {
	gapSharingFR2 				SetupRelease { MeasGapSharingScheme }		OPTIONAL,	-- Need M
	...
}

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

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

	MeasGapSharingConfig field descriptions

	gapSharingFR2
Indicates the measurement gaps sharing scheme, see TS 38.133 [14]. Value scheme00 corresponds to "00", value scheme01 corresponds to "01", and so on.






According to the RAN4 discussion so far, current RRM specification defines followings.
	Measurement gap sharing shall be applies when UE requires measurement gaps to identify and measure intra-frequency cells or when SMTC configured for intra-frequency measurement are fully overlapping with measurement gaps, and when UE is configured to identify and measure cells on inter-frequency carriers and inter-RAT carriers.When network signals “01”, “10” or “11”, where X is a signalled RRC parameter TBD and is defined as in Table 9.1.2-5,
-	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 9.1.2-5: Value of parameter X
	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	Equal splitting

	‘01’
	[25]

	‘10’
	[50]

	‘11’
	[75]






[bookmark: _GoBack]In case of LTE Cat.M1, IE for gap sharing is needed to indicate the ratio of measurement gap between intra-frequency and inter-frequency measurements. Therefore, two scaling factors, i.e., Kintra and Kinter, were defined to calculate each measurement delay. On the other hand, in case of EN-DC, not only NR intra/inter-frequency measurement but also LTE inter-frequency measurement and other RAT measurement (e.g., UTRA, GSM) need to be considered when the gap sharing principle are discussed. Hence, following cases need to be considered:

Case 1: For per-UE gap or per-FR gap for LTE/NR FR1/Other RATs, gap is shared among LTE inter-frequency measurement and inter-RAT (NR and other RAT) measurement when UE is connected to LTE PCell and EN-DC is not configured.
Case 2: For per-UE gap or per-FR gap for LTE/NR FR1/Other RATs, gap is shared among LTE inter-frequency measurement, NR intra/inter-frequency and other RAT measurement when EN-DC is configured.

According to discussed proposals, LTE inter-frequency measurement and other inter-RAT measurement seem to be considered as the same priority with NR inter-frequency measurement. However, in some cases the priority should not be the same. For example, LTE measurement is more important than NR measurement in above case 1 and 2 since the mobility is served by LTE including both intra-frequency and inter-frequency for NSA operation. Therefore, the gap sharing scheme for before/after EN-DC is configured should be able to handle priority of LTE measurement appropriately.


Observation 1:
LTE measurement is more important than NR measurement in some cases such as EN-DC operation since the mobility is served by LTE.

Proposal 1:
The gap sharing scheme for before/after EN-DC is configured should be able to handle priority of LTE measurement appropriately.

On the other hand, there are only 4 patterns (i.e., 2 bits) for which RAN4 can set values of X, and one pattern should be used for equal splitting. In order to satisfy above proposal 1, we propose some alternatives.

· Alt1: X% is configured for LTE measurement and (100-X) % is configured for other measurements as follows:
· In this alternative, following table is only applicable to per-UE-gap or per-FR-gap for FR1/LTE/other RATs in case of LTE PCell. In other cases such as per-FR-gap for FR2 and NR PCell, gap sharing scheme should be used to indicate the gap usage ratio between NR intra-frequency measurement with gap and other measurements with gap as in current specification.
· For “other measurement” in the following table, Alt 3 in [3] could be reused in order to derive the utilization ratio of measurement gap for each carrier measurement. For other RAT measurement, MGRP is assumed as measurement periodicity like SMTC.

	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	Equal splitting

	‘01’
	[25] % for LTE measurement
[75] % for other measurement

	‘10’
	[50] % for LTE measurement
[50] % for other measurement

	‘11’
	[75] % for LTE measurement
[25] % for other measurement




· Alt2: Each pattern of gap sharing scheme is used to prioritize different type of measurement as follows:
· In this alternative, following table is applicable to per-UE-gap or per-FR-gap for FR1/LTE/other RATs in case of LTE PCell and NR PCell. In case of per-FR-gap for FR2, gap sharing scheme should be used to indicate the gap usage ratio between NR intra-frequency measurement with gap and NR inter-frequency measurement as in current specification.
· For “measurement other than XXX” in the following table, Alt 3 in [3] could be reused in order to derive the utilization ratio of measurement gap for each carrier measurement. For other RAT measurement, MGRP is assumed as measurement periodicity like SMTC.

	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	Equal splitting

	‘01’
	[50] % for LTE measurement
[50] % for measurement other than LTE

	‘10’
	[50] % for NR intra-frequency measurement
[50] % for measurement other than NR intra-frequency

	‘11’
	[50] % for NR inter-frequency measurement
[50] % for measurement other than NR inter-frequency




Proposal 2:
In case of gap sharing for per-FR gap for FR2, gap sharing scheme should be used to indicate the gap usage ratio between NR intra-frequency measurement with gap and NR inter-frequency measurement as in current specification.

3 Conclusion
In this contribution, we provided our view on the principle of the gap sharing. Our observations and proposals are as follows:

Observation 1:
LTE measurement is more important than NR measurement in some cases such as EN-DC operation since the mobility is served by LTE.

Proposal 1:
The gap sharing scheme for before/after EN-DC is configured should be able to handle priority of LTE measurement appropriately.

Proposal 2:
In case of gap sharing for per-FR gap for FR2, gap sharing scheme should be used to indicate the gap usage ratio between NR intra-frequency measurement with gap and NR inter-frequency measurement as in current specification.
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