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1 Introduction
Release 15 has introduced gapless measurement feature that allows the UE to perform measurement without the need of measurement gap. If gap is configured, the throughput performance will be significantly impacted, for example, throughput will be reduced by 25% when MGL is configured to 6ms gap & MGRP to 40ms.
However, in Release 15, this feature comes with many concurrencies that not all UEs are capable of supporting. In addition, there is a dependency on the network deployment, as some of these concurrencies may not be required.   

To take benefit of both worlds, if gapless measurement is supported without all concurrencies, optimum performance can be achieved across large number of devices. Hence, we propose RAN2 signaling to be enhanced to allow such capability to be communicated to the network by the UE. In this contribution, we discuss the options to convey these capabilities to the network. 
· Observation 1: Gapless measurement can prevent degradation in throughput performance when there is a need to perform measurement on non-intra-frequency neighbour cells.  

2 Discussion  
2.1 Release 15 gapless measurement capability

To perform gapless measurement in Rel.15, the UE shall support per-FR gap capability. The UE then shall support all the concurrencies provided in table 9.1.2-2 of TS38.133. These concurrencies necessitate significant requirements for the UE.
1. Gap based measurement with independent gap patterns in FR1 and FR2 
2. LTE to FR2 gapless measurement
3. FR1 to FR2 gapless measurement
4. EN-DC (LTE+FR1) to FR2 gapless measurement
5. FR2 to FR1 gapless measurement
6. FR2 to LTE gapless measurement
7. FR2 to EN-DC (LTE+FR1) gapless measurement
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Figure 1 from TS 38.133 Section 9.1.2
· Observation 2: Release 15 gapless measurement capability requires many concurrencies that not all devices can satisfy.  

Therefore, we propose to add RAN2 signalling to allow the UE to inform the network about its gapless measurement capability on NR frequency (FR1/FR2) with finer granularity as described in the next section.  
2.2 Capability scenarios 

Practically not all measurement scenarios are required to be supported by the UE for a designated network deployment. Therefore, UE is only required to support a subset of the concurrencies provided in the Release 15. 
We are proposing following capability scenarios (subsets), where one or more can be supported by the UE.
	Scenario
	Serving cell
	RAT/
MeasObject
	Gapless Search

	1
	LTE SA
	NR (FR2)
	Per UE / Per BC*

	2
	NR SA (FR1)
	NR (FR2)
	Per UE / Per BC*

	3
	EN-DC (LTE+FR1)
	NR (FR2)
	Per UE / Per BC*

	4
	LTE SA
	NR (FR1)
	Per BC

	5
	EN-DC (LTE+FR1)
	NR (FR1)
	Per BC

	6
	EN-DC (LTE+FR2)
	NR (FR1)
	Per BC


* For these scenarios, UE has the choice to advertise this capability support “Per UE” or “Per BC”. In other words, UE supports both options (Per UE and Per BC), and the choice when advertising is left to the UE implementation. 
When the UE advertises its capabilities of gapless measurement to the network: 
· Per UE ( gapless measurement is supported irrespective of the band or band combination 

· Per BC ( gapless measurement is supported on some specific band combinations that are provided to the network as a list. 
· Proposal 1: if UE supports gapless measurement on NR (FR2), while being served by LTE SA cell, UE indicates this capability either by setting a per-UE Boolean bit or by specifying a list of band combinations in the UECapabilityInformation message.
· Proposal 2: if UE supports gapless measurement on NR (FR2), while being served by NR SA (FR1) cell, UE indicates this capability either by setting a Boolean bit or by specifying a list of band combinations in the UECapabilityInformation message.
· Proposal 3: if UE supports gapless measurement on NR (FR2), while being served by EN-DC (L+FR1) cell, UE indicates this capability either by setting a per-UE Boolean bit or by specifying a list of band combinations in the UECapabilityInformation message.
· Proposal 4: if UE supports gapless measurement on NR (FR1), while being served by LTE SA cell, UE indicates this capability by specifying a list of band combinations in the UECapabilityInformation message.
· Proposal 5: if UE supports gapless measurement on NR (FR1), while being served by EN-DC (L+FR1) cell, UE indicates this capability by specifying a list of band combinations in the UECapabilityInformation message.

· Proposal 6: if UE supports gapless measurement on NR SA (FR1), while being served by EN-DC (L+FR2) cell, UE indicates this capability by specifying a list of band combinations in the UECapabilityInformation message.

3 Conclusion

Based on the above discussion, we make the following observations and recommend RAN2 to discuss and adopt the following proposals:
· Observation 1: Gapless measurement can prevent degradation in throughput performance when there is a need to perform measurement on non-intra-frequency neighbour cells.  

· Observation 2: Release 15 gapless measurement capability requires many concurrencies that not all devices can satisfy.  

· Proposal 1: if UE supports gapless measurement on NR (FR2), while being served by LTE SA cell, UE indicates this capability either by setting a per-UE Boolean bit or by specifying a list of band combinations in the UECapabilityInformation message.
· Proposal 2: if UE supports gapless measurement on NR (FR2), while being served by NR SA (FR1) cell, UE indicates this capability either by setting a Boolean bit or by specifying a list of band combinations in the UECapabilityInformation message.

· Proposal 3: if UE supports gapless measurement on NR (FR2), while being served by EN-DC (L+FR1) cell, UE indicates this capability either by setting a per-UE Boolean bit or by specifying a list of band combinations in the UECapabilityInformation message.
· Proposal 4: if UE supports gapless measurement on NR (FR1), while being served by LTE SA cell, UE indicates this capability by specifying a list of band combinations in the UECapabilityInformation message.
· Proposal 5: if UE supports gapless measurement on NR (FR1), while being served by EN-DC (L+FR1) cell, UE indicates this capability by specifying a list of band combinations in the UECapabilityInformation message.

· Proposal 6: if UE supports gapless measurement on NR SA (FR1), while being served by EN-DC (L+FR2) cell, UE indicates this capability by specifying a list of band combinations in the UECapabilityInformation message.

