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1 Introduction
In RAN2#105 meeting, RAN2 discussed the following document addressing the ability of UE to inform network about gapless LTE SA to FR2 IRAT measurements.
	R2-1901795	 FR2 gapless measurement	Qualcomm Incorporated	


Clarifying misunderstanding raised during the presentation of the discussion paper.
	Intended outcome: Agreeable CR to next meeting
	Deadline:  Friday 2019-02-28
2 Proposed solution
The proposed solution in R2-1901795 is an LTE enhancement, where it allows UE to inform network about its gapless IRAT (FR2) capability while UE is being served by LTE SA.
3 Discussion
For UE being served by LTE SA cell, 2 options exist for the IRAT measurement:
· Per-UE gap measurement  gap configured 
· Per-FR gap measurement  no gap configured, however concurrencies must be met where not all UE might support (check table 9.1.2-2). Summary of concurrencies: 
1. FR2 to LTE gapless search
2. FR1 to FR2 gapless search 
3. (EN-DC) LTE+FR1 to FR2 gapless search
4. UE shall support the measurement gap patterns listed in the table 9.1.2-2 (below)
Per-FR gap measurement is not a feasible solution for all LTE devices. However, there are some devices can support a subset of this feature (Per-FR): LTE to FR2 gapless search while being served by LTE SA cell (without the rest of the concurrencies).
Table 9.1.2-2: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	E-UTRA + FR1, or
E-UTRA + FR2, or
E-UTRA + FR1 + FR2

	non-NR RAT Note1,2 
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

	
	
	non-NR RATNote1,2 and FR1 and/or FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	Per FR measurement gap
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2
	0,1,2,3


	
	FR2 if configured
	
	No gap 

	
	E-UTRA and, FR1 if configured
	FR1 only 
	0-11 

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR1 and FR2
	0-11 

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 and FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	
Note: if GSM or UTRA TDD or UTRA FDD inter-RAT frequency layer is configured to be monitered, only measurement gap pattern #0 and #1 can be used for per-FR gap in E-UTRA and FR1 if configured, or for per-UE gap.
NOTE 1:	Non-NR RAT includes E-UTRA, UTRA and/or GSM.
NOTE 2:	The gap patterns with short MGL (gap pattern #2, 3, 6, 7, 8, 10)  are supported by UEs which support shortMeasurementGap-r14.
NOTE 3:	When E-UTRA inter-frequency RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used.
NOTE4: 	If per-UE measurement gap is configured with MG timing advance of TMG ms, the measurement gap starts at time TMG ms advanced to the end of the latest E-UTRA subframe occurring immediately before the configured measurement gap among MCG serving cells subframes.
	If per-FR measurenet gap for FR1 is configured with MG timing advance of TMG ms, the measurement gap for FR1 starts at time TMG ms advanced to the end of the latest E-UTRA subframe occurring immediately before the configured measurement gap among MCG serving cells subframes.
	If per-FR measurenet gap for FR2 is configured with MG timing advance of TMG ms, the measurement gap for FR2 starts at time TMG ms advanced to the end of the latest NR subframe occurring immediately before the configured measurement gap among SCG serving cells subframes in FR2.
	TMG is the MG timing advance value provided in mgta according to [2].
	In determining the measurement gap starting point, UE shall use the DL timing of the latest E-UTRA or NR subframe occurring immediately before the configured measurement gap among E-UTRA or NR serving cells.




3.1 Introducing new UE capability info
To allow this type of devices to use the benefit of gapless measurement on FR2 while being served by an LTE SA cell, RAN2 should allow the UE to signal this capability to the network.  
Proposed options to signal this capability to network:
· Option-a: Boolean flag, where UE is capable to support FR2 gapless measurement irrespective of the FR2 band, if this band is supported by the device
Fr2-Gapless-Meas	BOOLEAN
Option-b: capability will be signaled per LTE-CA band/band-combo, where gapless measurement is applicable for band combination provided in this IE.

3.2 Feedbacks

	Company
	Comment

	Verizon
	We see the benefit of introducing this additonal bit. We prefer to have an option that give the profile simplicity and be future-proof, a mix of option A and B.

	DOCOMO
	We see the benefit of introducing additional bit for LTE SA as well as EN-DC in FR1 as ZTE and Softbank proposed.

	ZTE
	We see the benefit of introducing FR2 gapless capability for UE which does not support per-FR gap. And Option-a is our preference. 
Regarding the applicable cases, we think besides LTE  (including LTE CA/DC), it can also be applicable to EN-DC(when SN only operates on FR1 frequencies).

	Nokia, Nokia Shanghai Bell
	We are OK with the capability to indicate gapless FR2 measurements. We are open to any of those options. Option-a is obviously simpler but may not be future-proof. Thus, due to such reasons, perhaps option-b should be chosen by RAN2 to address the issue thoroughly.

	AT&T
	We support option b moving forward.

	OPPO
	We agree to have the capability to define LTE to FR2 gapless measurement. The scope should be L-to-FR2 only when the UE is in LTE-only (i.e. not EN-DC) mode. We should go for option 1 to define per-UE capability.

	Google
	We see the benefit to support FR2 gapless measurement while the UE is in LTE SA only. The UE should support it across all EN-DC band combinations including FR2 band since different RF chains in the UE are used for LTE and NR. Hence, we prefer option-a.

	SoftBank
	Assuming the UE has independent RF chains for FR2, it would be useful to have separate capability bit for FR2 gapless measurement from LTE-SA. We prefer a simpler solution, i.e. option-a. 
In addition, I agree with ZTE’s view that it would be applicable to a case of EN-DC with LTE+FR1 band combination.

	Samsung
	We agree to the intention and prefer option 1. However, we are wondering if UE can support gapless FR2 measurement in LTE since RAN4 seems not supporting it at the moment (see below captured from 38.133).

For per-FR measurement gap capable UE configured with E-UTRA-NR dual connectivity, when serving cells are in E-UTRA and FR1, measurement objects are in both E-UTRA /FR1 and FR2,
-	If MN indicates UE that the measurement gap from MN applies to E-UTRA/FR1/FR2 serving cells, UE fulfils the per-UE measurement requirements for both E-UTRA/FR1 and FR2 measurement objects based on the measurement gap pattern configured by MN;
-	If MN indicates UE that the measurement gap from MN applies to only LTE/FR1 serving cell(s),

-	UE fulfils the measurement requirements for FR1/LTE measurement objects based on the configured measurement gap pattern;
-	UE fulfils the requirements for FR2 measurement objects based on effective MGRP=20ms;
For per-FR measurement gap capable UE, when serving cells are in E-UTRA, FR1 and FR2, or in E-UTRA and FR2, measurement objects are in both E-UTRA /FR1 and FR2,
· -	If MN indicates UE that the measurement gap from MN applies to E-UTRA/FR1/FR2 serving cells, UE fulfils the per-UE measurement requirements for both E-UTRA/FR1 and FR2 measurement objects based on the



	KDDI
	The additional bit is beneficial for improving the FR2 throughput performance. Agree with Docomo and Softbank’s views that that it would be applicable to a case of EN-DC with LTE+FR1 band combination. 

	MediaTek
	We are not so sure why we need addition capability for gapless FR2 measurement. If a UE could support gapless FR2 measurement, it is most like that it could also support per-FR gap. At this stage, we should focus on bug fixing instead of adding new UE function.
On option-a and option-b, we think this should not be designed by RAN4. Probably the whole discussion should be triggered by RAN4, not RAN2.

	Apple
	We also see the benefit of LTE to FR2 gapless measurement. However, we incline not to introduce this enhancement to R15 at this stage. And also not sure whether similar capability signaling for other cases will be proposed individually, such as FR1 to FR2, we may want to consider them together.

	Ericsson
	We are fine with this addition, given it is a per-UE bit

	Huawei
	is not essential to introduce such a capability in Rel-15.



4 Conclusion
Companies who participated has the following opinions:
· 12 companies see the benefit of the introduction of the LTE SA to FR2 gapless measurements.
· 10 companies agreed on including a capability IE in the capability info message to inform network about its ability of gapless measurement on FR2 while UE is on LTE SA. 
· 7 companies prefer option-a.
· 2 companies prefer option-b
· 1 company prefer a hybrid solution to ensure forward compatibility of the system without substantial increase in the capability message.
· 1 company thinks it’s not essential to introduce this capability in Rel.15.
· [bookmark: _GoBack]1 company believes this enhancement should not be included in the specification at this stage.   

5 Next step 
Proposal 1: Based on the feedback received, we propose to introduce a solution to allow the LTE SA UE to perform gapless measurement on FR2. 
Proposal 2: We propose to have an email discuss towards reaching a solution and review a CR in the next meeting.  
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