

	
	
	



[bookmark: _Ref452454252]3GPP TSG-RAN WG2 Meeting #116bis-e                                                	 R2-220220
E-Meeting, Jan 17th – Jan 25th, 2022
	
Agenda item: 	8.22.3 
Source:	Intel Corporation
Title: 	Stage 3 detail for concurrent gap
Document for:	Discussion and Decision
1. Introduction 
During last meeting, concurrent gap was discussed and agreed the following:
RAN2 confirms the following understanding for concurrent gap operation:
1. Concurrent gaps are multiple measurement gaps and each gap pattern could be associated with one or multiple frequency layers.
2. Each frequency layer can be associated with only one of the concurrent gaps.
3. Without considering pre-configured MG, concurrent gaps are always activated if it is setup by the network.
4. No new gap pattern is introduced for concurrent gap, the existing R15/R16 gap pattern could be configured for the concurrent gaps.

RAN2 to clarify “frequency layer” and limitations as below:
PRS measurement can be associated with one gap pattern, no matter how many frequencies are measured for PRS.
Each measured SSB or LTE frequency is considered as one frequency layer.
Measured CSI-RS resources with the same center frequency is considered as one frequency layer. It is possible to have Multiple MOs including CSI-RS resources with same center frequency.
SSB and CSI-RS measurement in one MO are considered as different frequency layers.

For current gap, reply RAN4 LS with the following clarification questions
Q1 – Could RAN4 confirm the RAN2 understanding above (P1 to P2)?
Q2 – Could concurrent gap be configured together with legacy gap (i.e. gap without associated frequency layer(s))? Could some of the concurrent gaps be configured without associated frequency layer? If yes, how does UE use the concurrent gaps together with gap without associated frequency layer?
Q3 – How many number of concurrent gap could be configured?
Q4 – Could concurrent gaps be configured with different gap types (i.e. some gaps are per-UE while some gaps are Per-FR)? 
Q5 – The impact to gap sharing configuration (MeasGapSharingConfig) due to concurrent gap is unclear to RAN2. Should we also have multiple gap sharing configuration?
Q6 – ask about applicability to UTRA 

RAN4 also send LS [2] to give us more information on progress on concurrent gap. In this contribution, we would like to further discuss more details and stage 3 to support concurrent gap.
2. Discussion 
In RAN4 LS [2], it is concluded that the maximum number of concurrent gaps is 3. In particular, each type (per-UE, per-FR1, per-FR2) will not exceed 2 gaps. Below is the current status of RAN4 support of concurrent gaps.
For number of concurrent MGs:
	For UE not capable of per-FR MG, at maximum 2 per-UE MGs can be configured.
For UE capable of per-FR MG, the following configurations are supported:
	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	FFS

	4
	0
	1
	1
	FFS

	5
	1
	1
	1
	FFS

	6
	2
	2
	0
	FFS

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported

	11
	2
	0
	0
	Supported

	12
	0
	2
	0
	Supported






During the email discussion [3], majority of the companies support to follow legacy measurement configuration to signal concurrent gap inside MeasGapConfig. There are two options to create addition concurrent gaps:
Option 1: adding a second concurrent gap in MeasGapConfig (Ericson proposal from [2])
MeasGapConfig ::=                   SEQUENCE {
    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    gapUE,                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M
    
	gap2UE,								 SetupRelease { GapConfig }      OPTIONAL
	gap2FR1,							 SetupRelease { GapConfig }      OPTIONAL	
	gap2FR2								 SetupRelease { GapConfig }      OPTIONAL
	]]

}

Option 2: adding a list for concurrent gap in MeasGapConfig (ZTE option from [2])
MeasGapConfig ::=                   SEQUENCE {
    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    ...,
    [[
    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M
    gapUE,                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M
    
	concurrGapUEToAddModeList :: SEQUENCE (SIZE (1..maxConcurrGap)) OF GapConfig,
	concurrGapUEToReleaseList :: SEQUENCE (SIZE (1..maxConcurrGap)) OF GapConfig,
	concurrGapFR1ToAddModeList :: SEQUENCE (SIZE (1..maxConcurrGap)) OF GapConfig,
	concurrGapFR1ToReleaseList :: SEQUENCE (SIZE (1..maxConcurrGap)) OF GapConfig,
	concurrGapFR2ToAddModeList :: SEQUENCE (SIZE (1..maxConcurrGap)) OF GapConfig,
	concurrGapFR2ToReleaseList :: SEQUENCE (SIZE (1..maxConcurrGap)) OF GapConfig,
	
	]]

}

We think that option 2 can be more future proof in case we need to add more concurrent gaps. 
Proposal 1: RAN2 to agree option 2 that adding a list for concurrent gap in MeasGapConfig.

The next detail is how to link the measurement gap to MO and purpose according to RAN4 requirement. During email discussion [2], the opinion is quite diverse and yet no conclusion was made. However, there is a slight preference to indicate the associated gaps using a gap ID in MO and it is rather simple change in the specification as follow:
GapConfig ::=                       SEQUENCE {
    gapOffset                           INTEGER (0..159),
    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},
    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},
    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},
    ...,
    [[
    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL   -- Cond NEDCorNRDC
    ]],
    [[
    refFR2ServCellAsyncCA-r16           ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA
    mgl-r16                             ENUMERATED {ms10, ms20}                                             OPTIONAL    -- Cond PRS
]],
[[
gapId								INTEGER (0..MeasGapId)
]]
}
   
MeasGapId information element
-- ASN1START
-- TAG-MEASOBJECTID-START

MeasGapId ::=                    INTEGER (1..maxNrofMeasGapId)

-- TAG-MEASOBJECTID-STOP
-- ASN1STOP

MeasObjectNR ::=                    SEQUENCE {
    ssbFrequency                        ARFCN-ValueNR                                                   OPTIONAL,   -- Cond SSBorAssociatedSSB
    ssbSubcarrierSpacing                SubcarrierSpacing                                               OPTIONAL,   -- Cond SSBorAssociatedSSB
    smtc1                               SSB-MTC                                                         OPTIONAL,   -- Cond SSBorAssociatedSSB
    smtc2                               SSB-MTC2                                                        OPTIONAL,   -- Cond IntraFreqConnected
    refFreqCSI-RS                       ARFCN-ValueNR                                                   OPTIONAL,   -- Cond CSI-RS
    referenceSignalConfig               ReferenceSignalConfig,
    absThreshSS-BlocksConsolidation     ThresholdNR                                                     OPTIONAL,   -- Need R
    absThreshCSI-RS-Consolidation       ThresholdNR                                                     OPTIONAL,   -- Need R
    nrofSS-BlocksToAverage              INTEGER (2..maxNrofSS-BlocksToAverage)                          OPTIONAL,   -- Need R
    nrofCSI-RS-ResourcesToAverage       INTEGER (2..maxNrofCSI-RS-ResourcesToAverage)                   OPTIONAL,   -- Need R
    quantityConfigIndex                 INTEGER (1..maxNrofQuantityConfig),
    offsetMO                            Q-OffsetRangeList,
    cellsToRemoveList                   PCI-List                                                        OPTIONAL,   -- Need N
    cellsToAddModList                   CellsToAddModList                                               OPTIONAL,   -- Need N
    blackCellsToRemoveList              PCI-RangeIndexList                                              OPTIONAL,   -- Need N
    blackCellsToAddModList              SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N
    whiteCellsToRemoveList              PCI-RangeIndexList                                              OPTIONAL,   -- Need N
    whiteCellsToAddModList              SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N
    ...,
    [[
    freqBandIndicatorNR                 FreqBandIndicatorNR                                             OPTIONAL,   -- Need R
    measCycleSCell                      ENUMERATED {sf160, sf256, sf320, sf512, sf640, sf1024, sf1280}  OPTIONAL    -- Need R
    ]],
    [[
    smtc3list-r16                     SSB-MTC3List-r16                                                  OPTIONAL,   -- Need R
    rmtc-Config-r16                     SetupRelease {RMTC-Config-r16}                                  OPTIONAL,   -- Need M
    t312-r16                            SetupRelease { T312-r16 }                                       OPTIONAL    -- Need M
]],
[[
associatedGap						AssociatedGap					OPTIONAL
]]
}

AssociatedGap ::					SEQUENCE {
	measGapId							MeasGapId,
	rsToMeasured						ENUMERATED {ssb, csi-rs}					
}

	MeasObjectNR field descriptions

	associatedGap
Indicates the measurement gap and reference signal to be measured in this MO.



Proposal 2: RAN2 to agree to introduce gapID in gapConfig and associatedGap in MO to associate MO and concurrent measurement gap.

3. Conclusion
Proposal 1: RAN2 to agree option 2 that adding a list for concurrent gap in MeasGapConfig.
[bookmark: _Hlk47081425]Proposal 2: RAN2 to agree to introduce gapID in gapConfig and associatedGap in MO to associate MO and concurrent measurement gap.
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