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1. Introduction
In RAN4 NR AH#1801, we discussed [1] measurement gaps and scaling for measurement of multiple frequency layers. The main message of the contribution was that technically whether to scale by interfrequency requirements by Nfreq depends on whether SMTC are overlapping or not.
2. Discussion

The first aspect to discuss is the definition of overlapping SMTC. Considering two frequencies f1 and f2, we consider that
· If in every measurement gap where there is at least a part of an f1 SMTC there is also at least a part of an f2 SMTC then the SMTC are fully overlapping from a measurement gap perspective

· If in every measurement gap where there is at least a part of an f1 SMTC there is not  a part of an f2 SMTC and in every measurement gap where there is at least a part of an f2 SMTC there is not a part of an f1 SMTC then the SMTC are fully non-overlapping
· Any scenario which is not covered by fully overlapping and fully non-overlapping scenarios is considered to be a partial overlap scenario

The underlying assumption is that the UE will only measure one measurement object in each gap (there are only 2 instances of switching time assumed in RAN4 requirements) so if it schedules measurement of f1 in a certain gap then it would not be expected to measure any SSB of f2.

To illustrate the need to consider SMTC overlap in requirements, consider the following scenarios

Scenario 1
F1 SMTC periodicity = 80ms, F1 SMTC offset = 0ms

F2 SMTC periodicity = 80ms, F2 SMTC offset =0ms

MGRP = 40ms

Nfreq = 2

This scenario is fully overlapping, and the UE has an opportunity to measure each frequency layer every Nfreq*max(SMTC, MGRP) = 160ms
Scenario 2
F1 SMTC periodicity = 80ms, F1 SMTC offset = 0ms

F2 SMTC periodicity = 80ms, F2 SMTC offset =40ms

MGRP = 40ms

Nfreq = 2

This scenario is fully non-overlapping, and the UE has an opportunity to measure each frequency layer every max(SMTC, MGRP) = 80ms
Defining the same requirements for scenario 1 and scenario 2 seems technically not justified since the UE has twice as many opportunities to measure, even though the only difference between the scenarios is SMTC offset of F2 (which is adjusted to avoid the SMTC overlap).
Partial overlap scenarios are more complicated to analyse. For example
Scenario 3
F1 SMTC periodicity = 40ms, F1 SMTC offset = 0ms

F2 SMTC periodicity = 80ms, F2 SMTC offset = 0ms

MGRP = 40ms

Nfreq = 2

In this example, the UE can potentially measure F1 on every measurement gap, but it could only measure F2 on every 2nd measurement gap. Since the UE measuring F1 on every measurement gap will completely block measurements of F2 this is not a reasonable implementation. Hence, we need to relax requirements of F1 in some way to ensure that there is still opportunity to measure F2.

Scenario 4 
F1 SMTC periodicity = 40ms, F1 SMTC offset = 0ms

F2 SMTC periodicity = 80ms, F2 SMTC offset =0ms

MGRP = 40ms

Nfreq = 2

This scenario is still fully overlapping from F2 perspective but is partially overlapping from F1 perspective. 

In RAN4 AH#1801, a different approach was proposed in [2] whereby instead of defining an Nfreq scaling factor, the requirement is expressed as a sum of individual measurement period (or individual cell detection requirements) e.g. for measurement period with per UE gaps
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This approach may be beneficial for example in scenario 4 where the SMTC periodicity is different between frequency layers. When each SMTCi is identical it is obvious that this formulation is identical to Nfreq scaling. Hence it is similarly pessimistic to Nfreq scaling for scenario 2 where SMTC is fully non-colliding in the measurement gaps.
In addition, the impact of LTE and interRAT gap-based measurements needs to be considered in the formulation.

In the end, the way to define requirements is

Proposal 1 :
1) Divide the interfrequency measurement objects into SMTC groups, where each SMTC group is fully non-colliding with other SMTC groups

2) Proportion the gaps used for GSM, WCDMA, LTE measurements  to each SMTC group according to scaling factor (Nfreq, NR, NSA,i/ Nfreq, NR, NSA) .(Nfreq, E-UTRA+ Nfreq, UTRA+ Nfreq, GSM)) where Nfreq, NR, NSA,i is the number of frequencies in group i.
3) Within each SMTC group apply summation of D.Max(SMTCk,MGRP) 

3. Conclusion
In this contribution we discuss requirement scaling for measurement with multiple NR carriers in gaps. We propose
Proposal 1 :
1) Divide the interfrequency measurement objects into SMTC groups, where each SMTC group is fully non colliding with other SMTC groups

2) Proportion the gaps used for GSM, WCDMA, LTE measurements  to each SMTC group according to scaling factor (Nfreq, NR, NSA,i/ Nfreq, NR, NSA) .(Nfreq, E-UTRA+ Nfreq, UTRA+ Nfreq, GSM)) where Nfreq, NR, NSA,i is the number of frequencies in group i
3) Within each SMTC group apply summation of D.Max(SMTCk,MGRP) 
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