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1. Introduction

In R16 RAN2 introduce NeedForGapsInfoNR capability for NR measurement in [1]. 
	NeedForGapsInfoNR information element

-- ASN1START

-- TAG-NeedForGapsInfoNR-START

NeedForGapsInfoNR-r16 ::=        SEQUENCE {

    intraFreq-needForGap-r16      NeedForGapsIntraFreqlist-r16,  

    interFreq-needForGap-r16      NeedForGapsBandlistNR-r16
}

NeedForGapsIntraFreqlist-r16 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForGapsIntraFreq-r16

NeedForGapsBandlistNR-r16 ::=             SEQUENCE (SIZE (1..maxBands)) OF NeedForGapsNR-r16
NeedForGapsIntraFreq-r16  ::=                 SEQUENCE {

    servCellId-r16                               ServCellIndex,

    gapIndicationIntra-r16                       ENUMERATED {gap, no-gap}
}

NeedForGapsNR-r16  ::=                        SEQUENCE {

    bandNR-r16                                   FreqBandIndicatorNR,

    gapIndication-r16                            ENUMERATED {gap, no-gap}
}

-- TAG-NeedForGapsInfoNR-STOP

-- ASN1STOP

 


In fact, there are no sufficient analysis and discussion on the “no gap” capability in RAN4. Moreover the requirements of needforgaps are not completed. intraFreq-needForGap is captured in clause 9.2.1,
	The UE can perform intra-frequency SSB based measurements without measurement gaps 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[3].

For intra-frequency SSB based measurements without measurement gaps, UE may cause scheduling restriction as specified in clause 9.2.5.3.


However no interFreq-needForGap-r16 is embodied in current specification so far. 
This contribution provides the analysis on the RRM impact of needforgaps.
2. Discussion
· interFreq-needForGap
The capability interFreq-needForGap is UE capability. It indicates whether measurement gap is required for the UE to perform SSB based measurements on the concerned NR target band while NR-DC or NE-DC is not configured. This capability is dynamically reported in the RRC response message according to the current band combination and other physical layer configurations. 
	bandNR
Indicates the NR target band to be measured.

	gapIndication
Indicates whether measurement gap is required for the UE to perform SSB based measurements on the concerned NR target band while NR-DC or NE-DC is not configured. The UE determines this information based on the resultant configuration of the RRCReconfiguration or RRCResume message that triggers this response. Value gap indicates that a measurement gap is needed, value no-gap indicates a measurement gap is not needed. 


The typical scenario where UE is capable to report “no-gap” when perform inter-frequency measurement on the target band is that there is a spare RF chain. To execute no gap inter-frequemcy measurement, UE needs to turn on the spare RF chain. RF chain cold start will result in LO pulling and power transients. In addition, the corresponding configuration/ parameter loading of the target NR band will also result in the interruptions on the serving cells. To some extent, this procedure resembles with inter-band SCell addition/release. During inter-band SCell addition/release procedure, interruptions are allowed. In the same way, the interruptions occur when UE performs inter-band inter-frequency measurement without gaps. The UE is only allowed to cause interruptions immediately before and immediately after an SMTC.
Proposal 1: If UE indicates ‘no-gap’ via interFreq-needForGap, the interruptions are allowed when UE performs inter-band inter-frequency measurement without gaps.
- The UE is only allowed to cause interruptions immediately before and immediately after an SMTC.
When all to-be-measured MOs (including intra-frequency, inter-frequency and inter-RAT MOs) don’t need gaps, no measurement gap is configured. The considerable throughput gain can be expected in this case. 

When there is still MO which needs gap (e.g., inter-RAT measurement), the measurement gap shall be configured. In this scenario, UE performs inter-frequency measurement outside gap. The CSSF is determined by CSSFoutside_gap.
· intraFreq-needForGap
For intra-frequency measurement, if the SSB is completely contained in the active BWP of the UE, UE can perform intra-frequency measurement without gaps. If the SSB is outside active BWP, and if UE indicates ‘no-gap’ via intraFreq-needForGap, the typical implementation of intra-frequency measurement without gap may be that UE adjusts to wider bandwidth to cover the target to-be-measured SSB. The bandwidth adjustment behaviour will result in interruptions as well. The UE is only allowed to cause interruptions immediately before and immediately after an SMTC.
Proposal 2: If UE indicates ‘no-gap’ via intraFreq-needForGap, the interruptions is allowed when UE performs intra-frequency measurement without gaps.

- The UE is only allowed to cause interruptions immediately before and immediately after an SMTC.
3. Conclusion
This contribution provides the analysis on needforgaps. The following proposals are proposed:

Proposal 1: If UE indicates ‘no-gap’ via interFreq-needForGap, the interruptions are allowed when UE performs inter-band inter-frequency measurement without gaps.
- The UE is only allowed to cause interruptions immediately before and immediately after an SMTC.
Proposal 2: If UE indicates ‘no-gap’ via intraFreq-needForGap, the interruptions is allowed when UE performs intra-frequency measurement without gaps.

- The UE is only allowed to cause interruptions immediately before and immediately after an SMTC.
An accompany CR is provided in [R4-2106933].
4. References
[1] R2-2006354, Introduction of NeedForGap capability for NR measurement, MediaTek
8
3

