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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. The following information was sent to RAN2

	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.. 




2. Discussion

Before deciding on gap sharing values, it is important to understand how they will be used. To recap, the following measurement types have been used by RAN4 in [2]
Measurement types

1) RLM
2) Measurement type A: Intra-frequency measurement w/o MG and w/o interruption
· For FR1, no mixed numerologies is assumed for this measurement type
· For FR2, this measurement type is not applicable 
3) Measurement type B: intra-frequency measurement with interruption
· For FR1, mixed numerologies is assumed for this measurement type
· For FR2, Rx beam sweeping is assumed for this measurement type
4) Measurement type C: intra-frequency measurement with MG
· E.g. Intra-frequency measurement outside active BWP
5) Measurement type D: inter-frequency measurement  and inter-RAT measurement
The earlier agreement was made in the context of sharing between intra-frequency measurements with gaps (so called “type C” measurements) and interfrequency/interRAT measurements with gaps (so called “type D measurements”). However, there has also been discussion of sharing in the context of sharing between type A and type D or between type B and type D. Such type A-D or type B-D sharing can in principle be defined either for partial overlap or full overlap scenarios (scenarios 1 or 2). Sharing is clearly not relevant nor needed for scenario 3(fully non-overlapping).
In a companion contribution we discuss the measurement gap way forward in [2]; our views are briefly summarized in table 1.
	Scenario
	Need for gap share

	1a : Sharing between fully colliding type A measurement and MG
	Needed

	1b : Sharing between fully colliding type B measurement and MG
	Needed

	1c: Sharing between fully colliding RLM measurement and type MG
	Excluded by agreement in RAN4 that requirements will not be defined for this case

	2a : Sharing between partially colliding type A measurement and MG
	Possible

	2b : Sharing between partially colliding type B measurement and MG
	Possible

	2c: Sharing between partially colliding RLM measurement and MG
	No sharing parameter in [1]

	3a : Sharing between non colliding type A measurement and MG
	Not possible or necessary – MG and SMTC are non colliding

	3b : Sharing between non colliding type B measurement and MG
	Not possible or necessary – MG and SMTC are non colliding

	3c: Sharing between non colliding RLM measurement and type MG
	Not possible or necessary – MG and RLM-RS are non colliding


Table 1: Summary of views on scenarios for gap-sharing
The next aspect which we would like to highlight is that the SMTC configuration may already imply a certain gap share, without considering configurable gap share. For instance, consider the following configuration

F1 (intra, type A) : 80ms SMTC period, 0ms offset

F2 (inter1, type D): 40ms SMTC period, 0ms offset

F3 (inter2, type D): 80ms SMTC period, 40ms offset

MGRP : 40ms period, 0ms offset

In this configuration, we can note that only 50% of the measurement gaps are suitable for intrafrequency  measurement, regardless of the configured sharing parameter. Moreover, MG which can be used for F1 and F3 are fully non-overlapping (despite that intra SMTC and MG are fully overlapping) so a configurable sharing parameter will have no influence over the balance between F1 measurements and F3 measurements. Configurable sharing does make sense between F1 and F2 as the measurement resources are overlapping, but still there are some MG that could not be used for intra measurement whatever the sharing parameter is set to.
For this reason, we think that measurement gap sharing needs to be considered also in the wider context of determining the scaling for gap-based measurements of multiple measurement objects with different SMTC configurations. Separately we have derived one methodology for determining the applicable scaling factor for each carrier i, Nscaling,i. In this work, we have assumed that configurable gap sharing is only performed in gaps where there is at least one intra-frequency measurement object to be measured, and at least one inter-frequency measurement object to be measured, and we apply the gap sharing ratio on a gap by gap basis.

Proposal 1: Measurement gap sharing is only applied on MG that belong to both an intrafrequency SMTC and an interfrequency/interRAT where gap-based measurement is needed, and the gap sharing ratio specifies the percentage of those gaps which are assumed to be used for intra measurements (hence 100-X% are assumed to be used for interfrequency/interRAT measurement).

Proposal 2:The gap sharing ratio applies on a gap by gap basis in such MG

It is important to gain an understanding of how X will be used before discussing the value of X. The benefit of proposals 1 and 2 is that they can be applied to different SMTC configurations and avoid wasted gaps. If there is more than 1 SMTC periodicity for one intra-frequency measurement object, then proposal 1 would apply to any MG where there is an opportunity for making both an intrafrequency and an interfrequency/interRAT measurement. 
Having discussed how the X value is proposed be used, we note that

1. Equal sharing is fully possible with this definition without any wasted MG

2. In principle, any X value from 0-100% can be used
For the X value options, we compare proposals from different companies in table 2

	
	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 2: 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%


In the equal split case, we propose in a separate that in the calculation of Nscaling,i is also performed using a gap by gap equal sharing. So, the overall performance for each carrier depends on the number of competing carriers that can be measured in each MG (SMTC dependent). Hence, we propose to use the value of X in the calculation of Nscaling,I and in the case of equal split (configuration 00), no explicit X value is required in the calculation.
3. Conclusion

Proposal 1: Measurement gap sharing is only applied on MG that belong to both an intrafrequency SMTC and an interfrequency/interRAT where gap-based measurement is needed, and the gap sharing ratio specifies the percentage of those gaps which are assumed to be used for intra measurements (hence 100-X% are assumed to be used for interfrequency/interRAT measurement).

Proposal 2:The gap sharing ratio applies on a gap by gap basis in such MG

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%
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