[bookmark: Title][bookmark: DocumentFor][bookmark: _Hlk514061252]3GPP TSG-RAN WG4 Meeting # 106	R4-2300440
Athens, Greece, Feburary 27 – March 3, 2023
Agenda Item:	9.10.3.1
Source: 		Qualcomm Incorporated
Title: 			Requirements for measurement without gap
Document for:	Approval
1.	Introduction
In this paper, we discuss remaining issue about the requirements when UE report no-gap via NeedforGapsInfoNR from the last meeting [1].
2. 	Discussion
As RAN4 agreed to introduce additional signalling to differentiate allowing interruption or not. So new R18 signalling needs to be introduced.
	RAN4 #105 agreements
· Introduce additional Rel-18 UE signalling to differentiate UE supporting no gap with interruption (Case 2) 
· Signalling details are FFS.



Reporting capability
RAN4 shall consider new signalling to avoid any confusion or mismatch from existing reporting capability. From our understanding, the requirement is applicable for inter-frequency measurement without gap. So the new capability does not need to have ‘gap’ indication. 
Proposal: R18 new reporting capability contains [gap, nogap-interruption, nogap-nointerruption] to differentiate inter-frequency measurement without gap with/without allowing interruption. 
For R18 UE, both R17 reporting and R18 reporting capability can be supported. In this case, it is up to UE what reporting capability is used.
[bookmark: _Hlk127274743]Proposal: It is up to UE what reporting capability is used for reporting when both R17 and R18 reporting capability are supported.
Interruption requirements
	Issue 1-1-4: Requirements on the interruption ratio, if allowed 
<FFS, Way forward >: 
·  FFS on how to control the total interruption ratio for NeedForGaps capability 
· Option 1:  
· RAN4 needs to define the total interruption ratio 
· Option 1a:  
· RAN4 needs to define the total interruption ratio if no specific interruption location was required. 
· Option 2:  
· RAN4 needs NOT to define total interruption ratio when the requirements on interruption length and location are specified. 




When UE report ‘no-gap’ both NW and UE expect performing measurement with contiguous data traffic to maximize scheduling rate without gap. However, small interference can be introduced during the measurements in any reason. The interference can cause missing ACK/NACK. But small interruption does not introduce significant performance loss.
Some companies propose an interruption requirement with specifying interruption length and location and applying scheduling restriction around interruption. From our understanding, this is effectively same as small gap and strictly speaking it is not ‘no gap’. If interruption location with scheduling restriction is considered around SMTC, it will cause significant scheduling loss. However, defining total interruption ratio does not require a scheduling restriction. Because total interruption implies interruption can be placed anywhere and interruption has not to be contiguously introduced during certain measurement period. Therefore, it does not impact on scheduling rate. 
Observation: Scheduling rate loss is not expected when UE report measurement without gap. If scheduling restriction is applied with defining interruption length and location for performing measurement without gap, it is effectively same as small gap and it is not measurement without gap strictly speaking. 
Proposal: RAN4 shall not define scheduling restriction due to interruption for performing inter-frequency measurement without gap
It is beneficial to define total interruption ratio without defining interruption length and location for both UE and NW. From NW perspective, scheduling rate does not impact. From UE perspective, it gives more flexibility as the requirements cover non-predictable interruption during measurement. Obviously, there is tradeoff from potential missing ACK/NACK due to interruption. Thus, small interruption ratio is considered. 
Observation: Total interruption ratio-based requirements is beneficial to both UE and NW as 1) Scheduling rate does not impact due to interruption, 2) It gives more flexibility as total interruption ratio is sum of all interruptions the total interruption include non-predictable interruption during measurement. 
Proposal: Total interruption-ratio shall be considered as interruption requirements. Total interruption is sum of all interruptions introduce during measurement period where interruption can be non-contiguous. 
We think 1.25% is good starting point of the total interruption ratio. Assuming the measurement period at Table 9.3.9.2-1 for legacy inter-frequency without gap is applied. In this case, minimum measurement period is 200ms and the total allowed interruption is up to 2.5ms which is same as total small gap length for NCSG capable UE with VIRP=160ms. So, we believe 1.25% is acceptable number as the total interruption ratio.
[image: ]
Observation: 1.25% total interruption ratio is effectively same as the total small gap length for NCSG capable UE with VIRP=160ms. Since this ratio is already considered when design small gap, UE can support 1.25% of total interruption ratio as interruption requirements. 
Proposal: 1.25% of total interruption ratio is considered as baseline.


Measurement requirements
	8.2.2.2.12.3 Interruptions due to RRM measurements during SCell dormancy 
When one or more SCells are in dormancy, the UE is for the purpose of RRM measurements on the dormant SCell(s) 
allowed to cause interruptions to non-dormant serving cell(s). The rate of ACK/NACK feedback loss on any non-dormant serving cell resulting from RRM measurements on dormant SCells shall not exceed 1.0%.


Similar logic to define interruption requirement due to RRM measurements during Scell dormancy. The interruption requirement with total interruption ratio is independent to measurement requirement as there is no scheduling restriction due to interruption. 
Observation: Interruption requirement is independent to delay requirement as there is no scheduling restriction due to interruption. Thus, same delay requirement can be applied for both no-gap with interruption and no-gap without interruption. 
Proposal: Existing measurement requirements for inter-frequency measurement without gaps when no-DRX at Table 9.3.9.2-1 can be reused.
Proposal: If RAN4 agree to define total interruption ratio-based requirements, same delay requirements can be applied for both no-gap with interruption and no-gap without interruption. 
3. Conclusions
Proposal 1: R18 new reporting capability contains [gap, nogap-interruption, nogap-nointerruption] to differentiate inter-frequency measurement without gap with/without allowing interruption. 
Proposal 2: It is up to UE what reporting capability is used for reporting when both R17 and R18 reporting capability are supported.
Observation 1: Scheduling rate loss is not expected when UE report measurement without gap. If scheduling restriction is applied with defining interruption length and location for performing measurement without gap, it is effectively same as small gap and it is not measurement without gap strictly speaking. 
Proposal 3: RAN4 shall not define scheduling restriction due to interruption for performing inter-frequency measurement without gap
Observation 2: Total interruption ratio-based requirements is beneficial to both UE and NW as 1) Scheduling rate does not impact due to interruption, 2) It gives more flexibility as total interruption ratio is sum of all interruptions the total interruption include non-predictable interruption during measurement. 
Proposal 4: Total interruption-ratio shall be considered as interruption requirements. Total interruption is sum of all interruptions introduce during measurement period where interruption can be non-contiguous. 
Observation 3: 1.25% total interruption ratio is effectively same as the total small gap length for NCSG capable UE with VIRP=160ms. Since this ratio is already considered when design small gap, UE can support 1.25% of total interruption ratio as interruption requirements. 
Proposal 5: 1.25% of total interruption ratio is considered as baseline.
Proposal 6: Existing measurement requirements for inter-frequency measurement without gaps when no-DRX at Table 9.3.9.2-1 can be reused.
Proposal 7: If RAN4 agree to define total interruption ratio-based requirements, same delay requirements can be applied for both no-gap with interruption and no-gap without interruption. 
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Table 9.3.9.2-1: Measurement period for inter-frequency measurements without gaps ((FR1)
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