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Introduction
In RAN4-92Bis, RAN4-93 and RAN4-94-e, there were initial discussions on which measurement gaps should be made mandatory for NR measurements. In this contribution, we provide our view on what gaps should be mandatory in each of the scenarios (LTE SA, EN-DC, NE-DC, NR SA, NR-DC).  
Discussion  
In previous discussions, there was consensus that the new mandatory gaps should apply for NR measurements only. However, is no consensus on whether these new mandatory gaps would be applicable in LTE SA, EN-DC, NR SA or NR-DC.
Proposal 1: Any gap patterns that are made mandatory in Rel-16, which were not mandatory in Rel-15, will only be mandatory for NR measurements 
Scenarios
For new mandatory gap patterns, we need there are 5 scenarios in terms of applicability: LTE SA, EN-DC, NE-DC, NR SA and NR-DC. These can be broadly divided into two categories: ones that have LTE active and one without.  
Observation 1: Two groups of scenarios to be considered. Group 1: LTE SA, EN-DC, NE-DC and Group 2: NR SA and NR-DC
For the group 1 scenarios any new gap pattern that is being made mandatory will need to be supported by both NR and LTE. Thus, for this group, only those gap patterns can be made mandatory that have no LTE impact. Also, for a device that is operating in group 1 scenario, it will most likely be measuring LTE cells too. Since those cells can only be measured using GP#0 and GP#1, it doesn’t make much sense to mandate shorter gaps for these. Again, this is unless the UE can measure LTE using shorter measurement gaps too.  

Observation 2: For group1 scenarios only those gap patterns to be made mandatory that LTE supports. 
For group 2, we can consider what new measurement gaps should be mandatory. Each of the gap pattern defined in Rel-15 is optimized for a deployment scenario. There is a benefit to mandating more gaps patterns. On the other hand, each new gap pattern that is made mandatory has significant impact on UE implementation complexity and testing. Thus, we need to strike a balance between what gaps are being mandatory. From our perspective, we see gain to be achieved from making 3ms gaps mandatory for FR1 and 3.5 ms gaps mandatory for FR2. 
Observation 3: Benefit of making GP#2-3 mandatory for FR1 and GP#17-18 mandatory for FR2. 
Note that for each of these gap patterns we still need to keep in mind the applicability from Rel-15. While all the above GP’s are mandatory for per-FR gap, only GP#2-3 are applicable a new mandatory gaps for per-UE gaps. 
Observation 4: The Rel-15 applicability table (9.1.2-2 from 38.133) still applies to newly mandated gaps. 
 A combination of the above observations gets us to the following proposal.

Proposal 2: In Rel-16 the following gap patterns should be made mandatory for the specified scenario. 

	LTE SA, EN-DC, NE-DC
	NR SA, NR-DC

	UE supports shortmeasurementgap
	UE does not support shortmeasurementgap
	

	Per-UE gap
	Per-FR gap
	Per-UE Gap
	Per-FR Gap
	Per-UE gap
	Per-FR gap

	GP#2-3
	GP#2-3
	None
	None
	GP#2-3
	GP#2-3, GP#17-18




For any new mandatory gaps, there will be a need for extensive testing with TE and base-station vendors. Thus, until there is full IODT testing available UE will not be able to claim support for this feature. In order to make sure that support of this feature does not gate implementation of any other mandatory features, this should be made mandatory with capability signaling. 
Proposal 3: Any new gap patterns to be made mandatory should be mandatory with capability signaling. 

Conclusions 
Proposal 1: Any gap patterns that are made mandatory in Rel-16, which were not mandatory in Rel-15, will only be mandatory for NR measurements 
Observation 1: Two groups of scenarios to be considered. Group 1: LTE SA, EN-DC, NE-DC and Group 2: NR SA and NR-DC
Observation 2: For group1 scenarios only those gap patterns to be made mandatory that LTE supports. 
Observation 3: Benefit of making GP#2-3 mandatory for FR1 and GP#17-18 mandatory for FR2. 
Observation 4: The Rel-15 applicability table (9.1.2-2 from 38.133) still applies to newly mandated gaps. 
Proposal 2: In Rel-16 the following gap patterns should be made mandatory for the specified scenario. 

	LTE SA, EN-DC, NE-DC
	NR SA, NR-DC

	UE supports shortmeasurementgap
	UE does not support shortmeasurementgap
	

	Per-UE gap
	Per-FR gap
	Per-UE Gap
	Per-FR Gap
	Per-UE gap
	Per-FR gap

	GP#2-3
	GP#2-3
	None
	None
	GP#2-3
	GP#2-3, GP#17-18



Proposal 3: Any new gap patterns to be made mandatory should be mandatory with capability signaling. 


