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1. Introduction
In this paper we discuss gap sharing for intra-frequency measurements with gaps and inter-frequency/interRAT measurement. Previously it has been agreed to use configurable gap sharing between intra gaps and inter-frequency gaps and mainly RAN4 needs to decide the four gap sharing values.
	Intra/inter gap sharing

· Since gaps are used for both intra and interfrequency measurements, RAN4 view is discussing that the sharing of gaps between intra measurement and inter-measurement may need to be configurable. RAN4 is working on the exact details of intra/inter gap sharing schemes and anticipates the need for a configuration similar to the one used for LTE category M1 measurements in 36.331:

MeasGapSharingConfig field descriptions

measGapSharingScheme

Indicates the measurement gaps sharing scheme for BL UEs in CE mode A and CE mode B, see TS 36.133 [16, Table 8.13.2.1.1.1-2 and Table 8.13.3.1.1.1-3]. Value scheme00 corresponds to “00”, value scheme01 corresponds to “01”, and so on.

RAN4 believe that a maximum of 4 configurable sharing schemes would be suitable.. 




 It has also been discussed in RAN4 if configurable gap sharing should be used for other purposes such as sharing between intra-gapless measurements and interfrequency/interRAT measurements in the case where intra SMTC and gaps are fully colliding. We have a separate paper for measurement prioritization between RLM, gapless RRM and gap-based measurement where our conclusion/proposals are that further configurable sharing parameters are not needed.
2. Discussion

The main technical discussion which took place in RAN4#1801AH on sharing between intra measurements in gaps and interfrequency/interRAT measurements in gaps was feasible with equal split, as well as various proposals for the other values which were reasonably well aligned.
In [2], a concern was raised on wasted gaps if equal split is used. Figure 1, taken from [2] illustrates an example where if the intra layer is measured with 1 gap per 120ms and the inter layers are measured with 2 gaps per 120ms then there will be unused gaps. It could be noted that for this example, wasted gaps would also occur even if, for example, 25% gap sharing ratio was used, so the problem of wasted gaps is not restricted to the case of equal split and can apply to other cases as well.
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Fig.1 Illustrative example of “Equal Split” taken from [2]
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Fig.2 Illustrative example showing that wasted gaps can occur with fixed sharing ratio also

Indeed, for this example it appears that compliance with most sharing ratios other than 50% or 75% would lead to wasted gaps. Fundamentally, the difference from LTE and MTC is that it is no longer always possible for the UE to use any gap for any measurement due to SMTC constraints.
Observation: Whenever gap sharing is configured, and the UE cannot measure every measurement object in any gap due to SMTC configuration there is a risk of wasted gaps depending on configuration

An analysis could become very complicated considering the large number of interfrequency measurement objects, gap configurations and gap sharing settings that are possible, and considering that they could all have different periodicity and offset.

For the ‘equal split’ option, the basic idea is that the intrafrequency measurement object has the same measurement rate or importance as it would have if it were an interfrequency measurement object.

Proposal 1: Equal split should be specified such that the intrafrequency measurement object is searched/measured at the same rate as it would have been if it had been configured as an interfrequency measurement object

Proposal 2: The formal wording of equal split option needs further discussion in RAN4

For other settings, we compare proposals from different companies in table 1
	
	Ericsson, R4-00183
	Nokia, R4-1800358

	Samsung

R4-180445Note1
	ZTE

Re-1800557
	Huawei

R4-1800640

	00
	Equal split
	Equal split
	0%
	[Equal split]
	[20]

	01
	25%
	25%
	12.5%
	[20]
	[40]

	10
	50%
	50%
	25%
	[50]
	[60]

	11
	75%
	75%
	50%
	[80]
	[80]

	Note 1: Gaps which are not including interfrequency SMTC are excluded from the sharing ratio


Table 1: Comparison of company proposals from RAN4 1801AH
For values ‘10’ and ‘11’ there is relatively good alignment between companies, and the main difference arises from either different assumption on the definition of sharing ratio (R4-180445) or whether ‘Equal split’ should be defined.
Based on Proposal 1 and the use of ‘equal split’ as an option, we propose

Proposal 3: The following gap sharing settings are specified
	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	00
	Equal split

	01
	20% or 25%

	10
	50%

	11
	75% or 80%


3. Conclusion
Proposal 1 : Equal split should be specified such that the intrafrequency measurement object is searched/measured at the same rate as it would have been if it had been configured as an interfrequency measurement object

Proposal 2: The formal wording of equal split option needs further discussion in RAN4

Proposal 3: The following gap sharing settings are specified
	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	00
	Equal split

	01
	20% or 25%

	10
	50%

	11
	75% or 80%


4. Conclusion
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