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1	Introduction
During RAN2-NR-AH1807 (July 2018, meeting minutes in [1]), it was discussed when would the gaps be needed and configured by the network. RAN2 made the following assumption [1]:
	The UE needs to perform serving cell measurements according to the serving cell MO even if the SSB is not located in the BW of the active BWP. Further explain our assumption that serving cell measurements can be performed using gaps for this case (e.g. according to what RAN4 define as "intra-freq measurements with gaps")



The LS to RAN4 has been sent in [2]. However, another related offline RAN2 discussion (#43) was not finalized and the topic was postponed to next meeting, as per the following notes [1]:
	=>    Offline activity to consider previous agreements regarding the need for gaps to be provided by the network and check which configurations of MOs, gap, and BWPs do and do not need to be supported by the UE. Ensure that this is clear from stage 3 or stage 2 specs. (Offline discussion #43, Qualcomm)
-    Update from offline discussion: The discussion did not converge at this meeting.
=>    Topic is postponed to the next meeting



This paper is aimed at providing further views on the aspects considered in offline discussion #43, trying to clarify the applicable scenarios and use cases.
2	Discussion
2.1	When measurement gap is necessary?
In the offline discussion #43, it was debated what kind of conditions should determine that the gaps are necessary. Various suggestions were made, but eventually the discussion rapporteur made the following proposal in the associated document:
	Proposal 1:	RAN2 to confirm that measurement gap is considered necessary when at least one configured DL BWP does not contain the measured RS.



As already commented, we still do not understand why the “configured”, not “active” DL BWP should be a decisive factor here.  The UE may indeed be unable to perform measurements if the reference signal (RS) is not within its operating bandwidth. However, active BWP should be considered here, and it should be a network’s decision whether to configure a gap pattern or not. Thus, if the active BWP does not contain the RS to be measured, whereas the UE has indicated a need for gaps, but the network has not provided the appropriate gap pattern, the UE is not required to perform these measurements. 
Observation 1: [bookmark: _Ref521419393]It is unclear why measurement gap is claimed to be necessary if at least one configured DL BWP does not contain the RS to be measured. It should be rather related to the active DL BWP.
It would be also worth clarifying why the gap would be required in the following scenario (pointed out in the offline discussion #43): 
	-	Measurement gap is considered necessary according to the condition described in the proposal 1.
-	Measurement gap is NOT configured.
-	UE’s active DL BWP contains the measured RS.



Is there any other reason that what is stated in the first bullet (“Proposal 1” from the offline discussion #43)? Why should the UE refrain from measurements, if the RS is contained within its active DL BWP? Why would the UE need gaps in such case?
Observation 2: [bookmark: _Ref521578902]It should be clarified why the UE should refrain from measurements and why the gap would be needed, if the RS to be measured is contained within UE’s active DL BWP. 
[bookmark: _GoBack]Our current understanding is that in case reference signals of the configured MOs are all contained in UE’s active BWP, measurement gaps would not be required. However, this might need to be confirmed with RAN4.
[bookmark: _Hlk521412664]2.2	Gap configuration and NW requirements
Subsequent parts of the offline discussion #43 provided another proposal for RAN2 consideration, namely:
	Proposal 2:	RAN2 to confirm that the measurement gap is semi-statically configured and is not activated/deactivated based on whether UE’s active DL BWP contains the measured RS.



With regards to this proposal, it should be firstly reiterated that, if UE needs gaps and is not configured with those, there is no requirement the UE shall execute gap-assisted measurements. 
Observation 3: [bookmark: _Ref521419406]If the UE indicates the need for gaps and is not configured with the gap pattern, there is no requirement for the UE to measure.
Furthermore, our understanding of the intention of Proposal 2 from the offline discussion is to avoid gap reconfigurations when active BWP is switched for the UE. In case of RRC based BWP switching (i.e. UEs implementing 6-1 feature only and not supporting DCI-based switching), this would be less of an issue as RRC Reconfiguration could contain update gap configuration. However, in case of DCI-based switching this would impose unnecessary signalling overhead and should be avoided. 
Observation 4: [bookmark: _Ref521578928]The need to reconfigure the gaps upon each BWP switch would introduce unnecessary signalling overhead.
Thus, we agree that RRC configuration of gaps should be provided semi-statically and we should avoid the necessity to reconfigure them due to BWP switch. On the other hand, in case we assume the UE always applies configured gaps, regardless of whether they are truly needed to perform measurements requested by the network, this would lead to unnecessary system inefficiencies (less scheduling opportunities for the UE). 
Observation 5: [bookmark: _Ref521578948]Assuming the UE always applies gaps, even though they are not needed to perform measurements requested by the network in the currently active BWP, leads to system inefficiencies.
Eventually, it seemed to be a common view in the past discussions, that in case network would like the UE to measure additional BWPs, it may configure additional MOs. However, it should be noted that once such MO is configured in the UE and simultaneously gaps are also configured in the UE, it will always utilize those and measure the MO while the network might be only interested in the measurements on that MO in case it falls within UE’s active BWP. It would be beneficial if the network was able to indicate whether UE may apply gaps for measurements related to a certain MO.
Observation 6: [bookmark: _Ref521578977]It would be beneficial if the network was able to indicate whether UE may apply gaps for measurements related to a certain MO.
As a result of the aforementioned observations, we propose the following:
Proposal 1: [bookmark: _Ref521419430]The need for measurement gaps should be subject to what is contained within the active DL BWP, not any configured DL BWP.
 
Proposal 2: [bookmark: _Ref521419459][bookmark: _Ref521579023]The UE indicates the need for gap-assisted measurements and subsequently follows the network’s gap configuration. 

Proposal 3: [bookmark: _Ref521579032]The UE only applies gaps in case those are required to perform measurements requested by the network. 

Proposal 4: [bookmark: _Ref521579045]Clarify with RAN4 in what situations UE requires gaps for the measurements, e.g. if they are required for intra-/inter-frequency measurements in case all reference signals are contained in UE’s active BWP.

Proposal 5: [bookmark: _Ref521579058]Introduce indication in MO configuration defining whether UE may utilize gaps to measure it.
3	Conclusion
This TDoc elaborated on gap-assisted measurements and their relationship to DL BWPs, as touched upon during RAN2 NR AH-1807. As a result, the following observation and proposals have been made:
Observation 1: It is unclear why measurement gap is claimed to be necessary if at least one configured DL BWP does not contain the RS to be measured. It should be rather related to the active DL BWP.
Observation 2: It should be clarified why the UE should refrain from measurements and why the gap would be needed, if the RS to be measured is contained within UE’s active DL BWP.
Observation 3: If the UE indicates the need for gaps and is not configured with the gap pattern, there is no requirement for the UE to measure.
Observation 4: The need to reconfigure the gaps upon each BWP switch would introduce unnecessary signalling overhead.
Observation 5: Assuming the UE always applies gaps, even though they are not needed to perform measurements requested by the network in the currently active BWP, leads to system inefficiencies.
Observation 6: It would be beneficial if the network was able to indicate whether UE may apply gaps for measurements related to a certain MO.
Proposal 1: The need for measurement gaps should be subject to what is contained within the active DL BWP, not any configured DL BWP.
Proposal 2: The UE indicates the need for gap-assisted measurements and subsequently follows the network’s gap configuration.
Proposal 3: The UE only applies gaps in case those are required to perform measurements requested by the network.
Proposal 4: Clarify with RAN4 in what situations UE requires gaps for the measurements, e.g. if they are required for intra-/inter-frequency measurements in case all reference signals are contained in UE’s active BWP.
Proposal 5: Introduce indication in MO configuration defining whether UE may utilize gaps to measure it.
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