3GPP TSG-RAN WG2 Meting #117-e                         R2-2203012
Online, February 27 – March 03 2022                     
                                             	
Agenda item:	8.22.3.2.2
Source:	Samsung
Title:	On Network Controlled Small Gaps
Document for:	Discussion & Decision
Introduction
Measurement gap enhancement WI aims to enhance the current measurement gap design. Following measurement gap enhancements are considered as per WI:
· Pre-configured MG pattern(s) per configured BWP (fast MG configuration)
· Multiple concurrent and independent MG patterns
· Network Controlled Small Gap (NCSG)
NCSG is introduced to eliminate/reduce interruption rate and interruption length/duration due to measurements on deactivated Scell, Scell with dormant BWP or unused RF chain. RAN2 scope for NCSG includes specification of procedures and signaling for NCSG patterns, while the RAN4 is working on RRM requirements for NCSG as well as the specification of applicability of NCSG patterns.
In the Open Issue List for MGE WI [1], below two issues listed are related to NCSG.
1.Introduction of signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.
2. Whether the reporting of R17 gap requirement information (e.g. needForNCSG-InfoNR) should be combined with R16 gap requirement information (i.e. NeedForGapsInfoNR) or the R17 NCSG requirement information could be reported independently.
Discussion
SSB index derivation from other frequencies

From LS [2],
	Besides, RAN4 identified that efficiency of NCSG can be increased if the SSB indexes of target cell(s) on a frequency different than serving cell frequency can be derived from a serving cell. However, the flag deriveSSB-IndexFromCell introduced in R15 can only enable UE to derive SSB indexes of target cell(s) on the same frequency as the serving cell frequency. RAN4 kindly asks RAN2 to design the corresponding signalling for enabling the derivation of SSB indexes of target cell(s) on a frequency different than serving cell frequency from serving cell timing, to increase NCSG efficiency.
The new signaling can only be configured if the SCS of SSB is the same between target cell and the serving cell which is used for SSB indexes derivation. 
o	The new signaling can be used in both FR1 and FR2.
o	UE needs to be indicated which serving cell to be referred from under CA.
o	The indication can be per-MO



If the SSB indexes of target cells can be derived from a serving cell for inter-frequency measurements, there is no need for scheduling restrictions in the entire SMTC window and a part of SMTC window can be used for scheduling. To support this, servCellIndex of the serving cell to be referred for supporting SSB index derivation from other frequencies can be communicated per MO. This information can be included within the SSB-ConfigMobility structure as given below.
SSB-ConfigMobility::=               SEQUENCE {
    ssb-ToMeasure                           SetupRelease { SSB-ToMeasure }                              OPTIONAL,   -- Need M
    deriveSSB-IndexFromCell             BOOLEAN,
    ss-RSSI-Measurement                         SS-RSSI-Measurement                                     OPTIONAL,   -- Need M
    ...,
    [[
    ssb-PositionQCL-Common-r16              SSB-PositionQCL-Relation-r16                                OPTIONAL,   -- Cond SharedSpectrum
    ssb-PositionQCL-CellsToAddModList-r16   SSB-PositionQCL-CellsToAddModList-r16                       OPTIONAL,   -- Need N
    ssb-PositionQCL-CellsToRemoveList-r16   PCI-List                                                    OPTIONAL    -- Need N
    ]],

    [[
    deriveSSB-IndexFromSCell-r17 ServCellIndex OPTIONAL,   -- Need M
    ]]

}

Proposal 1: Serving cell index for SSB index derivation can be included in SSB-ConfigMobility. 
NeedForNCSG Reporting

In RA2#116-bis-e it was agreed to re-use the Rel-16 NeedForGap reporting like procedure for NCSG reporting. A related open issue in [2] is whether to use independent reporting for R17 NCSG requirements or combined reporting for R17 NCSG. 
Independent report implies that R17 IE will report { gap, ncsg, nogap-noNcsg} as given below from draft running RRC CR [3]

NeedForNCSG-InfoNR-r17 ::=        SEQUENCE {
    intraFreq-needForNCSG-r17      NeedForNCSG-IntraFreqList-r17,
    interFreq-needForNCSG-r17      NeedForNCSG-BandListNR-r17
}
NeedForNCSG-IntraFreqList-r17 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForNCSG-IntraFreq-r17
NeedForNCSG-BandListNR-r17 ::=             SEQUENCE (SIZE (1..maxBands)) OF NeedForNCSG-NR-r17
NeedForNCSG-IntraFreq-r17  ::=                 SEQUENCE {
    servCellId-r17                               ServCellIndex,
    gapIndicationIntra-r17                       ENUMERATED {gap, ncsg, nogap-noNcsg}
}
NeedForNCSG-NR-r17  ::=                        SEQUENCE {
    bandNR-r17                                   FreqBandIndicatorNR,
    gapIndication-r17                            ENUMERATED {gap, ncsg, nogap-noNcsg}
}

-- TAG-NeedForNCSGInfoNR-STOP
-- ASN1STOP


Combining report implies that R17 IE only indicate need NCSG or not. Network use R16 report and R17 report together to determine the overall gap requirement for the UE. An example was presented in Ericsson paper in RAN2#116-bis-e.

NeedForGapssInfoNR-r16 ::=        SEQUENCE {
    intraFreq-NeedForGaps-r16      NeedForGapssIntraFreqList-r16,
    interFreq-NeedForGaps-r16      NeedForGapssBandListNR-r16
}
NeedForGapssIntraFreqList-r16 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF NeedForGapssIntraFreq-r16
NeedForGapssBandListNR-r16 ::=             SEQUENCE (SIZE (1..maxBands)) OF NeedForGapssNR-r16
NeedForGapssIntraFreq-r16  ::=                 SEQUENCE {
    servCellId-r16                               ServCellIndex,
    gapIndicationIntra-r16                       ENUMERATED {gap, no-gap}
}
NeedForGapssNR-r16  ::=                        SEQUENCE {
    bandNR-r16                                   FreqBandIndicatorNR,
    gapIndication-r16                            ENUMERATED {gap, no-gap}
}
NeedForGapssInfoNR-r17 ::=        SEQUENCE {
    intraFreq-needForShortGap-r17   NeedForShortGapsIntraFreqlist-r17,
    interFreq-needForShortGap-r17   NeedForShortGapsBandlistNR-r17
}
NeedForShortGapsIntraFreqlist-r17 ::=          SEQUENCE (SIZE (1.. maxNrofServingCells)) OF ServCellIndex
NeedForShortGapsBandlistNR-r17 ::=             SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicatorNR

Our understanding is that both can work. Combined reports may be slightly optimum as only one bit is needed to communicate gap requirements for each frequency if UE doesn’t report NCSG requirement while independent reports will need two bits. But UE needs to report two fields with combined reporting while a single field is enough for independent reporting. We also note that independent reports are cleaner and follows the current way of reporting and the optimisations from combined reporting are very small. So we prefer to use independent reporting as in current running CR. 
[bookmark: _GoBack]Proposal 2: Use Independent reporting for NeedForNCSG reporting.
Conclusion
In the previous sections, we have discussed preconfigured measurement gaps and have made following proposals.
Proposal 1: Serving cell index for SSB index derivation is included in SSB-ConfigMobility.
Proposal 2: Use Independent reporting for NeedForNCSG reporting.
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