3GPP TSG-RAN WG2 Meeting #121bis-e	R2-2302783
[bookmark: _Hlk115179542]E-Meeting, 17 – 26 April 2023


Agenda item:	7.17.4
Source:	Intel Corporation
Title:	Gap collision handling for Rel-17 gaps
WID/SID:	NR_DualTxRx_MUSIM-Core
Document for:	Discussion and Decision
1	Introduction
MUSIM gap collision handling is part of the Rel-18 MUSIM WI [1]:
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
The leading WG RAN4 has now discussed and sent a LS to RAN2 on their agreement on handling gap collision [2]. In the LS, RAN4 request RAN2 to design the signalling for the corresponding agreements
In this contribution, the RAN2 impact is discussed based on the RAN4 agreements.
2	Discussion
Gap collision handling is being studied for the following 3 cases:
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
The RAN4 agreements are for Case 1, but specific to the collision handling between periodic MUSIM gap and Rel-17 measurement gaps not corresponding to preconfigured MG or NCSG (Type-2 MG) using priority-based scheme. . Whether priority-based scheme is also applied to aperiodic MUSIM gap is still being discussed in RAN4. To our understanding, the collision handling between periodic/aperiodic MUSIM gap and Rel-15/16 measurement gap is still being discussed in RAN4.
Observation#1: The RAN4 agreement seems to be focus on introducing priority-based scheme to resolve Case 1 and only on collision handling between periodic MUSIM gap and Rel-17 measurement gaps not corresponding to preconfigured MG or NCSG (Type-2 MG)
For Case 2, RAN4 has the following agreements:
· Agreements:
· No need to consider the collision between SMTC and MUSIM gaps for RRC Re-establishment, RRC Connection Release with Redirection
· FFS on collision between SMTC and MUSIM gaps for handover and Scell activation 
At least from the agreement, RAN4 has not identified yet any RAN 2 impacts. RAN2 should thus wait for further progress from RAN4.
Observation#2: For Case 2 (Collisions between MUSIM gap and SMTC), RAN4 has not identified yet any collision handling is needed for the one-shot RRC procedure (e.g. RRC Re-establishment etc.) which impact RAN2.
For Case 3, RAN4 have not made any agreements based on their discussion in the last meeting.
Observation#3:  RAN4 is still discussing the collision handling for Case 3 (Collisions between different MUSIM gaps)
2.1	Priority based collision handling between MUSIM gap and measurement gaps
As observed in Observation#1, the priority-based collision handling is agreed by RAN4 to handle collision between periodic MUSIM gap and Rel-17 measurement gap (with gap priority – i.e. not with preconfigured MG and NCSG)
For this, the following is provided in the RAN4 LS [2]:
· Introduction of priorities for periodic MUSIM gaps 
· Each periodic MUSIM gap can be assigned with a different priority
· The priority level of MUSIM gap(s) shall be configured to be comparable to priority level of NW A’s Type-2 MGs
· MUSIM gap and Type-2 MG cannot be configured with the same priority 
· The priority level of MUSIM gaps should be configured/allocated by NW A
· Definition of Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17

· When requesting periodic MUSIM gap(s) UE can provide an assistance information for gap priority selection
· UE can optionally indicate its preferred priority for all or a subset MUSIM gaps
· It is up to NW A on how to use this information
The first bullet is on the configuration priorities of the periodic MUSIM gaps, while the second bullet is on the UE assistance information.
Configuration of MUSIM gap priority
In Rel-17, the configuration of the MUSIM gap is provided as following in TS38.331 and the agreements in the first bullet can be implemented as illustrated in red ink below. Further signalling alternative can further be discussed. 
[bookmark: _Toc124713228]–	MUSIM-GapConfig
The IE MUSIM-GapConfig specifies the MUSIM gap configuration and controls setup/release of MUSIM gaps.
MUSIM-GapConfig information element
-- ASN1START
-- TAG-MUSIM-GAPCONFIG-START

MUSIM-GapConfig-r17 ::=                  SEQUENCE {
	musim-GapToReleaseList-r17	SEQUENCE (SIZE (1..3)) OF MUSIM-GapId-r17        OPTIONAL, -- Need N
	musim-GapToAddModList-r17	SEQUENCE (SIZE (1..3)) OF MUSIM-Gap-r17          OPTIONAL, -- Need N
	musim-AperiodicGap-r17      MUSIM-GapInfo-r17				       		     OPTIONAL, -- Need N
   ...,
	musim-GapToAddModListExt-v8xy	SEQUENCE (SIZE (1..3)) OF MUSIM-GapExt-v18xy			 OPTIONAL, -- Need N
}

MUSIM-Gap-r17 ::=          SEQUENCE {
    musim-GapId-r17                        MUSIM-GapId-r17,
    musim-GapInfo-r17                      MUSIM-GapInfo-r17
}

-- TAG-MUSIM-GAPCONFIG-STOP
-- ASN1STOP

	MUSIM-GapConfig field descriptions

	musim-AperiodicGap
Indicates the MUSIM aperiodic gap as specified in TS 38.133 [14] clause 9.1.10.

	musim-GapInfo
Indicates the values for musim-GapLength, musim-GapRepetitionAndOffset, starting-SFN, and startingSubframe. If UE indicates the musim-Starting-SFN-AndSubframe when requesting aperiodic gap the network can only configure the aperiodic gap with the same start point or no aperiodic gap. If the field musim-Starting-SFN-AndSubframe is absent for aperiodic gap, network can configure any timing as the starting point for aperiodic gap or configure no aperiodic gap. When network provides periodic gap, network always signals the musim-GapLength and musim-GapRepetitionAndOffset as indicated by the UE's preferred MUSIM gap configuration.

	musim-GapToAddModList
List of MUSIM periodic gap patterns to add or modify.

	musim-GapToReleaseList
List of MUSIM periodic gap patterns to release.


[bookmark: _Toc124713230]–	MUSIM-GapInfo
The IE MUSIM-GapInfo is used to indicate MUSIM gap parameters.
MUSIM-GapInfo information element
-- ASN1START
-- TAG-MUSIM-GAPINFO-START

MUSIM-GapInfo-r17 ::=               SEQUENCE {
   musim-Starting-SFN-AndSubframe-r17 MUSIM-Starting-SFN-AndSubframe-r17 OPTIONAL, -- Cond aperiodic
   musim-GapLength-r17   ENUMERATED {ms3, ms4, ms6, ms10, ms20}         OPTIONAL, -- Cond gapSetup
    musim-GapRepetitionAndOffset-r17    CHOICE {
        ms20-r17                            INTEGER (0..19),
        ms40-r17                            INTEGER (0..39),
        ms80-r17                            INTEGER (0..79),
        ms160-r17                           INTEGER (0..159),
        ms320-r17                           INTEGER (0..319),
        ms640-r17                           INTEGER (0..639),
        ms1280-r17                          INTEGER (0..1279),
        ms2560-r17                          INTEGER (0..2559),
        ms5120-r17                          INTEGER (0..5119),
        ...
    }                                                                    OPTIONAL -- Cond periodic
}

MUSIM-GapInfoExt-v18xy ::=               SEQUENCE {
  musim-GapPriority-r18					GapPriority-r17					 OPTIONAL  
}


MUSIM-Starting-SFN-AndSubframe-r17 ::= SEQUENCE {
    starting-SFN-r17                       INTEGER (0..1023),
    startingSubframe-r17                   INTEGER (0..9)
}

-- TAG-MUSIM-GAPINFO-STOP
-- ASN1STOP

	MUSIM-GapInfo field descriptions

	musim-GapLength
Indicates the length of the UE's MUSIM gap as specified in TS 38.133 [14] clause 9.1.10. This field is mandatory present for both periodic gap and aperiodic gap preference indication.

	musim-GapPriority
[bookmark: _Hlk130636804]Indicates the gap priority of the periodic MUSIM gap as specified in TS 38.133 [14]. The gap priority of periodic MUSIM gap(s) shall be configured to be comparable to gap priority of measurement gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17 (i.e. they should not be configured with the same priority).  This field is optionally present for the periodic MUSIM gap preference indication. If it is absent for the periodic MUSIM gap preference indication, UE does not have a preference on the gap priority for the corresponding MUSIM gap.

	musim-GapRepetitionAndOffset
Indicates the gap repetition period in ms and gap offset in number of subframes for the periodic MUSIM gap as specified in TS 38.133 [14] clause 9.1.10. This field is mandatory present for the periodic MUSIM gap indication.

	musim-Starting-SFN-AndSubframe
Indicates gap starting position for the aperiodic MUSIM gap. This field is optionally present for the aperiodic MUSIM gap indication.

	starting-SFN
Indicates gap starting SFN number for the aperiodic MUSIM gap preference.

	startingSubframe
Indicates gap starting subframe number for the aperiodic MUSIM gap.



	Conditional Presence
	Explanation

	aperiodic
	This field is mandatory present in case of aperiodic MUSIM gap configuration. Otherwise it is absent.

	gapSetup
	The field is mandatory present upon configuration of a new MUSIM gap. The field is optionally present, Need M, otherwise.

	periodic
	This field is mandatory present in case of periodic MUSIM gap configuration. Otherwise it is absent.


UE assistance information
With the musim-GapPriority-r18 added to the musim-GapInfo, it can be used by the UAI as follow:
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The UEAssistanceInformation message is used for the indication of UE assistance information to the network.
Signalling radio bearer: SRB1, SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network
UEAssistanceInformation message
-- ASN1START
-- TAG-UEASSISTANCEINFORMATION-START

UEAssistanceInformation ::=         SEQUENCE {
    criticalExtensions                  CHOICE {
        ueAssistanceInformation             UEAssistanceInformation-IEs,
        criticalExtensionsFuture            SEQUENCE {}
    }
}

UEAssistanceInformation-IEs ::=     SEQUENCE {
    delayBudgetReport                   DelayBudgetReport                   OPTIONAL,
    lateNonCriticalExtension            OCTET STRING                        OPTIONAL,
    nonCriticalExtension                UEAssistanceInformation-v1540-IEs   OPTIONAL
}

DelayBudgetReport::=                CHOICE {
    type1                               ENUMERATED {
                                            msMinus1280, msMinus640, msMinus320, msMinus160,msMinus80, msMinus60, msMinus40,
                                            msMinus20, ms0, ms20,ms40, ms60, ms80, ms160, ms320, ms640, ms1280},
    ...
}

UEAssistanceInformation-v1540-IEs ::= SEQUENCE {
    overheatingAssistance               OverheatingAssistance               OPTIONAL,
    nonCriticalExtension                UEAssistanceInformation-v1610-IEs   OPTIONAL
}

<<Omitted>>

UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
    idc-Assistance-r16                  IDC-Assistance-r16                  OPTIONAL,
    drx-Preference-r16                  DRX-Preference-r16                  OPTIONAL,
    maxBW-Preference-r16                MaxBW-Preference-r16                OPTIONAL,
    maxCC-Preference-r16                MaxCC-Preference-r16                OPTIONAL,
    maxMIMO-LayerPreference-r16         MaxMIMO-LayerPreference-r16         OPTIONAL,
    minSchedulingOffsetPreference-r16   MinSchedulingOffsetPreference-r16   OPTIONAL,
    releasePreference-r16               ReleasePreference-r16               OPTIONAL,
    sl-UE-AssistanceInformationNR-r16   SL-UE-AssistanceInformationNR-r16   OPTIONAL,
    referenceTimeInfoPreference-r16     BOOLEAN                             OPTIONAL,
    nonCriticalExtension                UEAssistanceInformation-v1700-IEs   OPTIONAL
}

UEAssistanceInformation-v1700-IEs ::= SEQUENCE {
    ul-GapFR2-Preference-r17              UL-GapFR2-Preference-r17              OPTIONAL,
    musim-Assistance-r17                  MUSIM-Assistance-r17                  OPTIONAL,
    overheatingAssistance-r17             OverheatingAssistance-r17             OPTIONAL,
    maxBW-PreferenceFR2-2-r17             MaxBW-PreferenceFR2-2-r17             OPTIONAL,
    maxMIMO-LayerPreferenceFR2-2-r17      MaxMIMO-LayerPreferenceFR2-2-r17      OPTIONAL,
    minSchedulingOffsetPreferenceExt-r17  MinSchedulingOffsetPreferenceExt-r17  OPTIONAL,
    rlm-MeasRelaxationState-r17           BOOLEAN                               OPTIONAL,
    bfd-MeasRelaxationState-r17           BIT STRING (SIZE (1..maxNrofServingCells)) OPTIONAL,
    nonSDT-DataIndication-r17             SEQUENCE {
        resumeCause-r17                       ResumeCause                       OPTIONAL
    }                                                                           OPTIONAL,
    scg-DeactivationPreference-r17        ENUMERATED { scgDeactivationPreferred, noPreference }    OPTIONAL,
    uplinkData-r17                        ENUMERATED { true }                   OPTIONAL,
    rrm-MeasRelaxationFulfilment-r17      BOOLEAN                               OPTIONAL,
    propagationDelayDifference-r17        PropagationDelayDifference-r17        OPTIONAL,
    nonCriticalExtension                  SEQUENCE {}UEAssistanceInformation-v18xy-IEs                           OPTIONAL
}

UEAssistanceInformation-v18xy-IEs ::= SEQUENCE {
    musim-Assistance-v18xy                  MUSIM-Assistance-v18xy              OPTIONAL,
    nonCriticalExtension                  SEQUENCE {}                           OPTIONAL
}

IDC-Assistance-r16 ::=                  SEQUENCE {
    affectedCarrierFreqList-r16             AffectedCarrierFreqList-r16               OPTIONAL,
    affectedCarrierFreqCombList-r16         AffectedCarrierFreqCombList-r16           OPTIONAL,
    ...
}

AffectedCarrierFreqList-r16 ::= SEQUENCE (SIZE (1.. maxFreqIDC-r16)) OF AffectedCarrierFreq-r16

AffectedCarrierFreq-r16 ::=     SEQUENCE {
    carrierFreq-r16                 ARFCN-ValueNR,
    interferenceDirection-r16       ENUMERATED {nr, other, both, spare}
}

<<Omitted>>

MUSIM-Assistance-r17 ::=              SEQUENCE {
    musim-PreferredRRC-State-r17          ENUMERATED {idle, inactive, outOfConnected}     OPTIONAL,
    musim-GapPreferenceList-r17           MUSIM-GapPreferenceList-r17                     OPTIONAL
}

MUSIM-GapPreferenceList-r17 ::= SEQUENCE (SIZE (1..4)) OF MUSIM-GapInfo-r17

MUSIM-Assistance-v18xy ::=              SEQUENCE {
    musim-GapPreferenceListExt-v18xy           MUSIM-GapPreferenceListExt-v18xy                     OPTIONAL
}

MUSIM-GapPreferenceList-r17 ::= SEQUENCE (SIZE (1..4)) OF MUSIM-GapInfo-r17

MUSIM-GapPreferenceListExt-v18xy ::= SEQUENCE (SIZE (1..4)) OF MUSIM-GapInfoExt-v18xy

ReleasePreference-r16 ::=           SEQUENCE {
    preferredRRC-State-r16              ENUMERATED {idle, inactive, connected, outOfConnected}
}

<<Omitted>>

UL-GapFR2-Preference-r17::=           SEQUENCE {
    ul-GapFR2-PatternPreference-r17       INTEGER (0..3)                     OPTIONAL
}

PropagationDelayDifference-r17 ::=  SEQUENCE (SIZE (1..4)) OF INTEGER (-270..270)

-- TAG-UEASSISTANCEINFORMATION-STOP
-- ASN1STOP
Observation#4: It is straightforward implementation on the priority configuration from the network and UAI assistance information related to the RAN4 agreements in the LS [2].
Proposal#1: Implement the ASN.1 signalling for collision handling between periodic MUSIM gap and measurement gap via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17 as proposed by RAN4.
UAI configuration of gap priority preference indication
Also, in the UAI configuration in the OtherConfig, network needs to configure the UE to be able to send the gap priority preference based on the UE capability signalling that UE support collision handling between periodic MUSIM gaps and measurement gaps:
MUSIM-GapAssistanceConfig-r18 ::= SEQUENCE {
    musim-GapPriorityPreference-r18        ENUMERATED {enabled}
}
On the UE capability for UE support of the gap priority configuration and preference, the granularity should be per UE with no xDD and FRx differentiation.
Proposal#2: Further to the RAN4 LS agreement, there is a need to introduce optional UE capability for the gap priority configuration and preference which has granularity of per UE with no xDD and FRx differentiation as well as introducing the UAI configuration for the gap priority preference indication.
4	Conclusion
It is requested that RAN2 agree to the observations and proposals below:
Observation#1: The RAN4 agreement seems to be focus on introducing priority-based scheme to resolve Case 1 and only on collision handling between periodic MUSIM gap and Rel-17 measurement gaps not corresponding to preconfigured MG or NCSG (Type-2 MG)
Observation#2: For Case 2 (Collisions between MUSIM gap and SMTC), RAN4 has not identified yet any collision handling is needed for the one-shot RRC procedure (e.g. RRC Re-establishment etc.) which impact RAN2.
Observation#3:  RAN4 is still discussing the collision handling for Case 3 (Collisions between different MUSIM gaps)
Observation#4: It is straightforward implementation on the priority configuration from the network and UAI assistance information related to the RAN4 agreements in the LS [2].
Proposal#1: Implement the ASN.1 signalling for collision handling between periodic MUSIM gap and measurement gap via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17 as proposed by RAN4.
Proposal#2: Further to the RAN4 LS agreement, there is a need to introduce optional UE capability for the gap priority configuration and preference which has granularity of per UE with no xDD and FRx differentiation as well as introducing the UAI configuration for the gap priority preference indication.
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