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1. Introduction

In RAN #95 meeting, the WID on Further Enhancements on NR and MR-DC Measurement Gaps and Measurements without Gaps was approved [1]. One of the objectives is about the measurement without gaps, the details are duplicated as following.

	(1) Define RRM requirements for measurement without gaps for the following cases

· NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]

i. Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed

ii. Define related requirements, such as CSSF, measurement period, scheduling restriction etc.

· Inter-RAT measurements without gaps [RAN4]

i. Inter-RAT NR measurements

ii. Inter-RAT LTE measurement


In last meeting, there is initial discussion on this topic including both inter/intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR and inter- RAT measurements without gaps. And a WF was approved [2]. This contribution provides discussion on measurement without gaps for UEs reporting NeedForGapsInfoNR.
2. Discussion 
In last meeting, there is discussion on whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR', but no consensus was reached. In our understanding, interruption is not allowed when UE reporting ‘NeedForGapsInfoNR'.

Firstly, ‘NeedForGaps' is already introduced from LTE. According to TS 36.133, measurement is conducted without gaps and without interruption if UE is capable of interFreqNeedForGaps or interRATNeedForGaps. The detailed is duplicated as following.
	Duplicated from TS 36.133, 8.1.2.1:
Inter-frequency and inter-RAT measurement requirements within this clause rely on the UE being configured with one measurement gap pattern unless the UE has signaled that it is capable according to the capability interFreqNeedForGaps or interRATNeedForGaps of conducting such measurements without gaps and without interruption.


Observation 1: according to TS 36.133, if UE is capable of interFreqNeedForGaps or interRATNeedForGaps, the measurement is conducted without gaps and without interruption.
For NR, similar approach as LTE can be used. There is no additional interruption when UE reporting ‘NeedForGapsInfoNR', which is also aligned with existing spec on intra-frequency SSB based measurements without measurement gaps if the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement.
Secondly, NCSG for NR is introduced in Rel-17.VIL (visible interuption length) is specified, which means interruption is allowed for NCSG. If there is additional interruption when UE reporting ‘NeedForGapsInfoNR' , there is no difference between NCSG and NeedForGaps.
Taking above consideration into account, interruption is not allowed when UE reporting ‘NeedForGapsInfoNR'.
Proposal 1: it is proposed that interruption is not allowed when UE reporting ‘NeedForGapsInfoNR'.
As for the spec impact. According to existing TS38.133, intraFreq-needForGap is already considered, which can be seen from the scenarios of intra-frequency measurement without gaps, duplicated as following:

	Duplicated from TS 38.133:
The UE can perform intra-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) if

-
the UE indicates ‘no-gap’ via intraFreq-needForGap for intra-frequency measurement, or

-
the SSB is completely contained in the active BWP of the UE, or

-
the active downlink BWP is initial BWP


As proposed in proposal 1, no interruption is allowed. And the cell identification requirements, measurement period requirements, and scheduling availability, as specified in 9.2.5 can be resued. In summary, no spec impact on NR SSB-based intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE
Observation 2: for intra-frequency measurement without gaps when UE indicates ‘no-gap’ via intraFreq-needForGap, the existinng cell identification requirements, measurement period requirements, and scheduling availability specified in TS 38.133 9.2.5 can be resued.
Proposal 2: for intra-frequency measurement without gaps when UE indicates ‘no-gap’ via intraFreq-needForGap, existing requirements on intra-frequency measurement without gaps can be reused (e.g. 9.2.5 in TS 38.133)
However, for inter-frequency measurements without gaps, “NeedForGapsInfoNR” is not considered in current spec, which need to be fixed.
According to existing spec, the definition of inter-frequency SSB based measurements without measurement gaps only consider the case that SSB is completely contained in the active BWP of the UE and the case that UE indicates ‘nogap-noncsg’ via NeedForNCSG-InfoNR for the inter-frequency measurement. Similar like the intra-frequency case, when UE indicates ‘no-gap’ via interFreq-needForGap, it can also be considered as inter-frequency measurement without gaps. 
Proposal 3: it is proposed to update the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap. The detailed update is proposed as following:
	TS 38.133

A measurement is defined as an inter-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) for UE capable of interFrequencyMeas-NoGap provided

-
the UE supports interFrequencyMeas-Nogap-r16 [15], and

-
the SSB is completely contained in the active BWP of the UE.

A measurement is defined as inter-frequency measurement without gaps if the UE indicates ‘no-gap’ via interFreq-needForGap for inter-frequency measurement.

For UE supporting ncsg-MeasGapNR-r17 and indicating NeedForNCSG-InfoNR  for inter-frequency measurement, 

-
An inter-frequency SSB measurement is defined as measurement without gap if

-
the UE indicates ‘nogap-noncsg’ via NeedForNCSG-InfoNR for the inter-frequency measurement, and

-
the SSB is not completely contained in the active BWP of the UE


Another impact is about the scheduling restriction. Accoring to current spec, scheduling availability for the case that SSB is completely contained in the active BWP is specified in 9.3.9.3, and the scheduling availability for NCSG is specified in 9.3.10.3. However, neither of them can be directly reused for the case when UE indicates ‘no-gap’ via interFreq-needForGap. The scheduling availability specified in 9.3.9.3 does not consider the support of simultaneousRxTxInterBandCA, IBM. The scheduling availability specified in 9.3.10.3 also consider the impact on whether deriveSSB-IndexFromCell-inter is enabled or not, which whether can be extended to “NeedForGap” need further discussion. Taking above consideration into account, it is proposed to take 9.3.10.3 as baseline to define scheduling availability, and futher discussion can be considered.
Proposal 4: for inter-frequency SSB based measurements without measurement gaps when UE indicates ‘no-gap’ via interFreq-needForGap, it is proposed to take 9.3.10.3 as baseline to define scheduling availability. 
Another impact is about the cell identification and measurement period, especially the number of samples. For inter-frequency measurement with gaps, the number of samples is 8 considering the AGC with MGRP included. While for inter-frequency measurement without gaps when SSB is completely contained in the active BWP of the UE, the number of samples is 5, which may be not suitable for inter-frequency measurement without gaps when UE indicates ‘no-gap’ via interFreq-needForGap. For inter-frequency measurement with NCSG, the dedicated requirements are specified with VIRP, which is not applied for inter-frequency measurement without gaps and without NCSG. 
Based on above consideration, it is necessary to specify cell identification (including PSS/SSS detection and time indec detection) and measurement period requirements for inter-frequency measurement without gaps when UE indicates ‘no-gap’ via interFreq-needForGap. To save effort, the requirements can be defined by updating existing requirements, e.g. 9.3.4 or 9.3.10

Proposal 5: for inter-frequency measurement without gaps when UE indicates ‘no-gap’ via interFreq-needForGap, it is proposed to specify cell identification (including PSS/SSS detection and time indec detection) and measurement period requirements by updating exsiting requirements (taking 9.3.4 or 9.3.10 as baseline).  
3. Conclusion
This contribution provides discussion on measurements without gaps for UEs reporting NeedForGapsInfoNR. The proposals are:
Observation 1: according to TS 36.133, if UE is capable of interFreqNeedForGaps or interRATNeedForGaps, the measurement is conducted without gaps and without interruption.

Observation 2: for intra-frequency measurement without gaps when UE indicates ‘no-gap’ via intraFreq-needForGap, the existinng cell identification requirements, measurement period requirements, and scheduling availability specified in TS 38.133 9.2.5 can be resued.

Proposal 1: it is proposed that interruption is not allowed when UE reporting ‘NeedForGapsInfoNR'.
Proposal 2: for intra-frequency measurement without gaps when UE indicates ‘no-gap’ via intraFreq-needForGap, existing requirements on intra-frequency measurement without gaps can be reused (e.g. 9.2.5 in TS 38.133)
Proposal 3: it is proposed to update the definition of inter-frequency SSB based measurements without measurement gaps to include the case when UE indicates ‘no-gap’ via interFreq-needForGap. The detailed update is proposed as following:

	TS 38.133

A measurement is defined as an inter-frequency SSB based measurements without measurement gaps (either legacy measurement gap or NCSG) for UE capable of interFrequencyMeas-NoGap provided

-
the UE supports interFrequencyMeas-Nogap-r16 [15], and

-
the SSB is completely contained in the active BWP of the UE.

A measurement is defined as inter-frequency measurement without gaps if the UE indicates ‘no-gap’ via interFreq-needForGap for inter-frequency measurement.

For UE supporting ncsg-MeasGapNR-r17 and indicating NeedForNCSG-InfoNR for inter-frequency measurement, 

-
An inter-frequency SSB measurement is defined as measurement without gap if

-
the UE indicates ‘nogap-noncsg’ via NeedForNCSG-InfoNR for the inter-frequency measurement, and

-
the SSB is not completely contained in the active BWP of the UE


Proposal 4: for inter-frequency SSB based measurements without measurement gaps when UE indicates ‘no-gap’ via interFreq-needForGap, it is proposed to take 9.3.10.3 as baseline to define scheduling availability。 
Proposal 5: for inter-frequency measurement without gaps when UE indicates ‘no-gap’ via interFreq-needForGap, it is proposed to specify cell identification (including PSS/SSS detection and time indec detection) and measurement period requirements by updating exsiting requirements (taking 9.3.4 or 9.3.10 as baseline).  
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