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Introduction

This contribution intends to discuss support of VSAT capability signalling in NTN as requested in RAN4’s LS in [1] and provides the corresponding TP for impact specs.
Discussion
An LS on VSAT capability have been received in R4-2321975 as shown below：
	 For Rel-18 NTN UE capability in Ka-band, RAN4 have reached the following consensus to define the following new UE capabilities:
Capability signalling to distinguish electronic or mechanical steering antenna
Capability signalling to distinguish fixed or mobile VSA
Reuse the capability of NTN_ScenearioSuppot_R17 to distinguish LEO, GSO or both
In addition, regarding network signalling for barring certain VAST access, RAN4 agree to specify a network IE to signal that network supports either a mobile VSAT UE, a fixed VSAT UE or both in Ka band.


In the LS RAN4 has asked RAN2 to discuss and provide support in two aspects:

Aspect1: Define UE capability signalling to allow NW differentiate the VSAT device types
Aspect 2: Define NW signalling to inform UE the VSAT types current cell supports
Observation 1: RAN4 has requested RAN2 to provide signalling support to allow UE to report its antenna and mobility types, as well as to allow NW to inform UE about the types of VSAT current cell is supported. 

There are two methods to support UE capability signalling for mobility and antenna types, one is to introduce one UE capability with four values to indicate different combination of VSAT’s mobility and antenna types, another is to define two separate UE capabilities to indicate VSAT UE’s mobility and antenna type. The later one would be more straightforward and cleaner. 

Since the UE capability is to inform the device type, therefore the UE capability is expected to be per UE without TDD-FDD or band differentiation. Moreover in the LS it is specified that Ka-band is the targeting band, it is proposed to capture the capability assuming FR2 band only. 
Based on above, below proposals is made:

Proposal 1: Introduce two per-UE capabilities for FR2-only band as below to indicate VSAT UE’s mobility and antenna types :
A UE capability to indicate whether UE uses electronic or mechanical steering antenna
A UE capability to indicate whether UE is a fixed or mobile VSAT
From NW signalling point of view, there are different options to indicate the VSAT types that is allowed to get access, which is given as below:

Opt1: Introduce one IE with three values to indicate the supported VSAT types (e.g., mobile VSAT, fixed VSAT or both)

Opt2: Introduce two allow bits to indicate whether mobile or fixed VSAT UEs is allowed or not

Opt3: Introduce two barred bits to indicate whether a cell is barred for mobile or fixed VSAT UEs

Observation 2: There are three options for NW to signal if a VSAT type is supported:

Opt1: Introduce one IE with three values to indicate the supported VSAT types (e.g., mobile VSAT, fixed VSAT or both)

Opt2: Introduce two allow bits to indicate whether mobile or fixed VSAT UEs is allowed or not

Opt3: Introduce two barred bits to indicate whether a cell is barred for mobile or fixed VSAT UEs
Examples of each options are given as below:

Opt1:

supportedVSATTypes-r18        ENUMERATED {mobileVSAT, fixedVSAT, both}           OPTIONAL,  -- Need S
	supportedVSATTypes
Indicates the VSAT UE type that is supported in current cell. In case of absence, a VSAT UE consider this cell as barred, as defined in TS 38.304[20]. This field is ignore by non-VSAT UEs.


Opt2:

mobileVSATAllowed-r18        ENUMERATED {true}               OPTIONAL,  -- Need S
fixedVSATAllowed-r18        ENUMERATED {true}             OPTIONAL  -- Need S
	mobileVSATAllowed
Indicates whether current cell supports mobile VSAT UEs. In case of absence, a mobile VSAT UE considers this cell as barred, as defined in TS 38.304[20]. This field is ignore by non-VSAT UEs.

	fixedVSATAllowed
Indicates whether current cell supports fixed VSAT UEs. In case of absence, a fixed VSAT UE considers this cell as barred, as defined in TS 38.304[20]. This field is ignore by non-VSAT UEs.


Opt3:

cellBarredMobileVSAT-r18       ENUMERATED {barred, notBarred}       OPTIONAL,  -- Need S
cellBarredFixedVSAT-r18       ENUMERATED {barred, notBarred}         OPTIONAL  -- Need S
	cellBarredMobileVSAT
Value barred means that the cell is barred for mobile VSAT UEs, as defined in TS 38.304[20]. If not present, the cell is not allowed for mobile VSAT UE. This field is ignore by non-VSAT UEs.

	cellBarredFixedVSAT
Value barred means that the cell is barred for fixed VSAT UEs, as defined in TS 38.304[20]. If not present, the cell is not allowed for mobile VSAT UE. This field is ignore by non-VSAT UEs.


All three options is feasible from signalling point of view, and opt2/3 is more flexible and slightly saves some signalling compared to opt1. Opt 3 is more commonly used compared to opt2 , therefore it is proposed to select opt 3 for signalling the VSAT types

Observation 3: Opt2/3 of observation 2 provide more flexibility and save some overhead compared to opt1, while opt3 is more commonly used. 
Another issue is to use which SIB to provide the signalling to UE. Possible SIB could be SIB1 or SIB19. Considering acquiring SIB19 is unnecessary in case certain VSAT UE is not supported, SIB1 would be more suitable.

Observation 4: SIB1 is more suitable to signal the VSAT types supported since it is not need to acquire other SIBs (e.g, SIB19) when the NW is not supported for the UE.
Based on above analysis, below proposal is given:

Proposal 2: Introduce two separate indications in SIB1 to indicate whether current cell is barred for mobile VSAT, or barred for fixed VSAT.

Another issue needs to be discussed is the relationship between the new introduced barred bits for mobile/fixed VSAT and cellBarredNTN bit. Since the new introduced barred bits for mobile/fixed VSAT is only for VSAT UE using NTN access, there is no need to signal the new barred bits when NTN access is barred for the cell. 

Observation 5: VSAT UE is only applicable for NTN which doesn’t need to be provided for cell not allowed for NTN access. 
Proposal 3: New introduced barred bits for mobile/fixed VSAT is only applicable for NTN cell.
Text proposals are given in Annex 1 (for 38306/38331), Annex 2 (38.331/38304) to support capabilities signalling and NW signalling for VSAT UE in NTN, it is proposed RAN2 to discuss and agree on the TP given. 

Proposal 4: RAN2 discusses and agrees on the TPs provided in Annex 1 and Annex 2 to support capabilities signalling and NW signalling for VSAT UE in NTN respectively.

Furthermore, it is suggested to reply RAN4 LS with RAN2 agreements on the required UE capability signalling and attach the agreed CR for RAN4 to double check.

Proposal 5: Send reply LS to RAN4 to inform them about RAN2 agreements and the corresponding approved CRs.
Conclusion and proposals

Based on above analysis, we have the following observations and proposals: 

Observation 1: RAN4 has requested RAN2 to provide signalling support to allow UE to report its antenna and mobility types, as well as to allow NW to inform UE about the types of VSAT current cell is supported. 

Proposal 1: Introduce two per-UE capabilities for FR2-only band as below to indicate VSAT UE’s mobility and antenna types:
A UE capability to indicate whether UE uses electronic or mechanical steering antenna
A UE capability to indicate whether UE is a fixed or mobile VSAT
Observation 2: There are three options for NW to signal if a VSAT type is supported:

Opt1: Introduce one IE with three values to indicate the supported VSAT types (e.g., mobile VSAT, fixed VSAT or both)

Opt2: Introduce two allow bits to indicate whether mobile or fixed VSAT UEs is allowed or not

Opt3: Introduce two barred bits to indicate whether a cell is barred for mobile or fixed VSAT UEs
Observation 3: Opt2/3 of observation 2 provide more flexibility and save some overhead compared to opt1, while opt3 is more commonly used. 
Observation 4: SIB1 is more suitable to signal the VSAT types supported since it is not need to acquire other SIBs (e.g, SIB19) when the NW is not supported for the UE.
Observation 5: VSAT UE is only applicable for NTN which doesn’t need to be provided for cell not allowed for NTN access. 
Proposal 2: Introduce two separate indications in SIB1 to indicate whether current cell is barred for mobile VSAT, or barred for fixed VSAT.

Proposal 3: New introduced barred bits for mobile/fixed VSAT are only applicable for NTN cell.
Proposal 4: RAN2 discusses and agrees on the TPs provided in Annex 1 and Annex 2 to support capabilities signalling and NW signalling for VSAT UE in NTN respectively.

Proposal 5: Send reply LS to RAN4 to inform them about RAN2 agreements and the corresponding approved CRs.
Annex 1 TP for UE capability signalling
------------------   Change to TS 38306 ------------------------------
4.2.2
General parameters

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2

DIFF

	ntn-ScenarioSupport-r17
Indicates whether the UE supports the NTN features in GSO scenario or NGSO scenario. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports the NTN features for both GSO and NGSO scenarios, and also supports mobility between GSO and NGSO scenarios.
	UE
	No
	No
	No

	ntn-VSATAntennaType-r18

Indicates whether a VSAT UE uses electronic or mechanical steering antenna. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17. 
	UE
	No
	No
	FR2 only

	ntn-VSATMobilityType-r18

Indicates whether a VSAT UE is a mobile or fixed VSAT. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	FR2 only


------------------   Change to TS 38306 ------------------------------
------------------   Change to TS 38331------------------------------

UE-NR-Capability-v1800 ::=               SEQUENCE {
    airToGroundNetwork-r18                   ENUMERATED {supported}                                       OPTIONAL,
    eRedCapParameters-r18                    ERedCapParameters-r18                                        OPTIONAL,
    ncr-Parameters-r18                       NCR-Parameters-r18                                           OPTIONAL,
    softSatelliteSwitchResyncNTN-r18         ENUMERATED {supported}                                       OPTIONAL,
    hardSatelliteSwitchResyncNTN-r18         ENUMERATED {supported}                                       OPTIONAL,
    mt-SDT-r18                               ENUMERATED {supported}                                       OPTIONAL,
    mt-SDT-NTN-r18                           ENUMERATED {supported}                                       OPTIONAL,
    inDeviceCoexIndAutonomousDenial-r18      ENUMERATED {supported}                                       OPTIONAL,
    inDeviceCoexIndFDM-r18                   ENUMERATED {supported}                                       OPTIONAL,
    inDeviceCoexIndTDM-r18                   ENUMERATED {supported}                                       OPTIONAL,
    musim-GapPriorityPreference-r18          ENUMERATED {supported}                                       OPTIONAL,
    musim-CapabilityRestriction-r18          ENUMERATED {supported}                                       OPTIONAL,
    multiRx-FR2-Preference-r18               ENUMERATED {supported}                                       OPTIONAL,
    ntn-VSATAntennaType-r18              ENUMERATED {electronicSteering, mechanicalSteering}                                       OPTIONAL,
 ntn-VSATMobilityType-r18              ENUMERATED {fixed, mobile}                                       OPTIONAL,
 ra-InsteadCG-SDT-r18                     ENUMERATED {supported}                                       OPTIONAL,
    resumeAfterSDT-Release-r18               ENUMERATED {supported}                                       OPTIONAL,
    additionalBSR-Table-r18                  ENUMERATED {supported}                                       OPTIONAL,
    delayStatusReport-r18                    ENUMERATED {supported}                                       OPTIONAL,
    disableCG-RetransmissionMonitoring-r18   ENUMERATED {supported}                                       OPTIONAL,
    enhancedDRX-r18                          ENUMERATED {supported}                                       OPTIONAL,
    pdu-SetDiscard-r18                       ENUMERATED {supported}                                       OPTIONAL,
    psi-BasedDiscard-r18                     ENUMERATED {supported}                                       OPTIONAL,
    ul-TrafficInfo-r18                       ENUMERATED {supported}                                       OPTIONAL,
    aerialParameters-r18                     AerialParameters-r18                                         OPTIONAL,
    nonCriticalExtension                     SEQUENCE{}                                                   OPTIONAL
}
Annex 2 TP for NW signalling for supported VSAT type
---------------------------------------- Change to 38331 starts -------------------------------------------------------
First Change

5.2.2.4.2
Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1>
store the acquired SIB1;
1>
if the access is for NTN:
2>
if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running:
3>
if the cellBarredNTN in the acquired SIB1 is set to barred or the cellBarredNTN is not included in the acquired SIB1, or
3>
if the cellBarredNTN in the acquired SIB1 is set to notBarred and for fixed VSAT UE the cellBarredFixedVSAT in the acquired SIB1 is set to barred or the cellBarredNFixedVSAT is not included in the acquired SIB1, or

3>
if the cellBarredNTN in the acquired SIB1 is set to notBarred and for mobile VSAT UE the cellBarredMobileVSAT in the acquired SIB1 is set to barred or the cellBarredMobileVSAT is not included in the acquired SIB1:
4>
consider the cell as barred in accordance with TS 38.304 [20]
4>
perform cell re-selection to other cells on the same frequency as the barred cell as specified in TS 38.304 [20], upon which the procedure ends;
Next change

–
SIB1

SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource configuration information that is common for all UEs and barring information applied to the unified access control.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SIB1 message
-- ASN1START
-- TAG-SIB1-START
SIB1 ::=        SEQUENCE {
    cellSelectionInfo                   SEQUENCE {
        q-RxLevMin                          Q-RxLevMin,
        q-RxLevMinOffset                    INTEGER (1..8)                                              OPTIONAL,   -- Need S
        q-RxLevMinSUL                       Q-RxLevMin                                                  OPTIONAL,   -- Need R
        q-QualMin                           Q-QualMin                                                   OPTIONAL,   -- Need S
        q-QualMinOffset                     INTEGER (1..8)                                              OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Cond Standalone
    cellAccessRelatedInfo               CellAccessRelatedInfo,
    connEstFailureControl               ConnEstFailureControl                                           OPTIONAL,   -- Need R
    si-SchedulingInfo                   SI-SchedulingInfo                                               OPTIONAL,   -- Need R
    servingCellConfigCommon             ServingCellConfigCommonSIB                                      OPTIONAL,   -- Need R
    ims-EmergencySupport                ENUMERATED {true}                                               OPTIONAL,   -- Need R
    eCallOverIMS-Support                ENUMERATED {true}                                               OPTIONAL,   -- Need R
    ue-TimersAndConstants               UE-TimersAndConstants                                           OPTIONAL,   -- Need R
    uac-BarringInfo                     SEQUENCE {
        uac-BarringForCommon                UAC-BarringPerCatList                                           OPTIONAL,   -- Need S
        uac-BarringPerPLMN-List             UAC-BarringPerPLMN-List                                         OPTIONAL,   -- Need S
        uac-BarringInfoSetList              UAC-BarringInfoSetList,
        uac-AccessCategory1-SelectionAssistanceInfo CHOICE {
            plmnCommon                           UAC-AccessCategory1-SelectionAssistanceInfo,
            individualPLMNList                   SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategory1-SelectionAssistanceInfo
        }                                                                                                   OPTIONAL    -- Need S
    }                                                                                                   OPTIONAL,   -- Need R
    useFullResumeID                     ENUMERATED {true}                                               OPTIONAL,   -- Need R
    lateNonCriticalExtension            OCTET STRING                                                    OPTIONAL,
    nonCriticalExtension                SIB1-v1610-IEs                                                  OPTIONAL
}
SIB1-v1610-IEs ::=               SEQUENCE {
    idleModeMeasurementsEUTRA-r16    ENUMERATED{true}                                                   OPTIONAL,  -- Need R
    idleModeMeasurementsNR-r16       ENUMERATED{true}                                                   OPTIONAL,  -- Need R
    posSI-SchedulingInfo-r16         PosSI-SchedulingInfo-r16                                           OPTIONAL,  -- Need R
    nonCriticalExtension             SIB1-v1630-IEs                                                     OPTIONAL
}
SIB1-v1630-IEs ::=               SEQUENCE {
    uac-BarringInfo-v1630            SEQUENCE {
        uac-AC1-SelectAssistInfo-r16     SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AC1-SelectAssistInfo-r16
    }                                                                                                   OPTIONAL,  -- Need R
    nonCriticalExtension             SIB1-v1700-IEs                                                     OPTIONAL
}
SIB1-v1700-IEs ::=               SEQUENCE {
    hsdn-Cell-r17                        ENUMERATED {true}                                              OPTIONAL,  -- Need R
    uac-BarringInfo-v1700                SEQUENCE {
        uac-BarringInfoSetList-v1700         UAC-BarringInfoSetList-v1700
    }                                                                                                   OPTIONAL,  -- Cond MINT
    sdt-ConfigCommon-r17                 SDT-ConfigCommonSIB-r17                                        OPTIONAL,  -- Need R
    redCap-ConfigCommon-r17              RedCap-ConfigCommonSIB-r17                                     OPTIONAL,  -- Need R
    featurePriorities-r17        SEQUENCE {
        redCapPriority-r17           FeaturePriority-r17                                                OPTIONAL,  -- Need R
        slicingPriority-r17          FeaturePriority-r17                                                OPTIONAL,  -- Need R
        msg3-Repetitions-Priority-r17 FeaturePriority-r17                                               OPTIONAL,  -- Need R
        sdt-Priority-r17             FeaturePriority-r17                                                OPTIONAL   -- Need R
    }                                                                                                   OPTIONAL,  -- Need R
    si-SchedulingInfo-v1700      SI-SchedulingInfo-v1700                                                OPTIONAL,  -- Need R
    hyperSFN-r17                 BIT STRING (SIZE (10))                                                 OPTIONAL,  -- Need R
    eDRX-AllowedIdle-r17         ENUMERATED {true}                                                      OPTIONAL,  -- Need R
    eDRX-AllowedInactive-r17     ENUMERATED {true}                                                      OPTIONAL,  -- Cond EDRX-RC
    intraFreqReselectionRedCap-r17 ENUMERATED {allowed, notAllowed}                                     OPTIONAL,  -- Need S
    cellBarredNTN-r17            ENUMERATED {barred, notBarred}                                         OPTIONAL,  -- Need S
    nonCriticalExtension         SIB1-v1740-IEs                                                         OPTIONAL
}
SIB1-v1740-IEs ::=               SEQUENCE {
    si-SchedulingInfo-v1740          SI-SchedulingInfo-v1740                                            OPTIONAL,  -- Need R
    nonCriticalExtension             SIB1-v1800-IEs                                                     OPTIONAL
}
SIB1-v1800-IEs ::=               SEQUENCE {
    ncr-Support-r18                  ENUMERATED {true}                                                  OPTIONAL,  -- Need S
    mt-SDT-ConfigCommonSIB-r18       MT-SDT-ConfigCommonSIB-r18                                         OPTIONAL,  -- Need R
    musim-CapRestrictionAllowed-r18  ENUMERATED {true}                                                  OPTIONAL,  -- Need R
    featurePriorities-v1800          SEQUENCE {
        msg1-Repetitions-Priority-r18    FeaturePriority-r17                                            OPTIONAL,  -- Need R
        eRedCapPriority-r18              FeaturePriority-r17                                            OPTIONAL   -- Need R
    }                                                                                                   OPTIONAL,  -- Need R
    si-SchedulingInfo-v1800          SI-SchedulingInfo-v1800                                            OPTIONAL,  -- Need R
    cellBarredATG-r18                ENUMERATED {barred, notBarred}                                     OPTIONAL,  -- Need S
    cellBarredNES-r18                ENUMERATED {notBarred}                                             OPTIONAL,  -- Need R
    mobileIAB-Cell-r18               ENUMERATED {true}                                                  OPTIONAL,  -- Need R
    eDRX-AllowedInactive-r18         ENUMERATED {true}                                                  OPTIONAL,  -- Cond EDRX-RC
    intraFreqReselection-eRedCap-r18 ENUMERATED {allowed, notAllowed}                                   OPTIONAL,  -- Need S
    nonServingCellMII-r18            ENUMERATED {true}                                                  OPTIONAL,  -- Need R
    nonCriticalExtension             SEQUENCE {}                                                        OPTIONAL
}
UAC-AccessCategory1-SelectionAssistanceInfo ::=    ENUMERATED {a, b, c}
UAC-AC1-SelectAssistInfo-r16 ::=     ENUMERATED {a, b, c, notConfigured}
SDT-ConfigCommonSIB-r17 ::=          SEQUENCE {
    sdt-RSRP-Threshold-r17               RSRP-Range                                                            OPTIONAL, -- Need R
    sdt-LogicalChannelSR-DelayTimer-r17  ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}  OPTIONAL, -- Need R
    sdt-DataVolumeThreshold-r17          ENUMERATED {byte32, byte100, byte200, byte400, byte600, byte800, byte1000, byte2000, byte4000,
                                                     byte8000, byte9000, byte10000, byte12000, byte24000, byte48000, byte96000},
    t319a-r17                            ENUMERATED { ms100, ms200, ms300, ms400, ms600, ms1000, ms2000,
                                                      ms3000, ms4000, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
}
RedCap-ConfigCommonSIB-r17 ::= SEQUENCE {
    halfDuplexRedCapAllowed-r17    ENUMERATED {true}                                                    OPTIONAL,  -- Need R
    cellBarredRedCap-r17           SEQUENCE {
        cellBarredRedCap1Rx-r17        ENUMERATED {barred, notBarred},
        cellBarredRedCap2Rx-r17        ENUMERATED {barred, notBarred}
    }                                                                                                   OPTIONAL,  -- Need R
    ...,
    [[
    cellBarredRedCap-r18           SEQUENCE {
        cellBarred-eRedCap1Rx-r18      ENUMERATED {barred, notBarred},
        cellBarred-eRedCap2Rx-r18      ENUMERATED {barred, notBarred}
}                                                                                                   OPTIONAL,   -- Need R
CellBarredFixedVSAT-r18     ENUMERATED {barred, notBarred} OPTIONAL,   -- Need S
CellBarredMobileVSAT-r18     ENUMERATED {barred, notBarred} OPTIONAL   -- Need S
    ]]
}
FeaturePriority-r17 ::= INTEGER (0..7)
MT-SDT-ConfigCommonSIB-r18 ::=       SEQUENCE {
    sdt-RSRP-ThresholdMT-r18             RSRP-Range                                                            OPTIONAL, -- Need S
    sdt-LogicalChannelSR-DelayTimer-r18  ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, spare1}  OPTIONAL, -- Cond MT-SDT1
    t319a-r18                            ENUMERATED { ms100, ms200, ms300, ms400, ms600, ms1000, ms2000,
                                                      ms3000, ms4000, spare7, spare6, spare5, spare4,
                                                      spare3, spare2, spare1}                                  OPTIONAL  -- Cond MT-SDT2
}
-- TAG-SIB1-STOP
-- ASN1STOP
	SIB1 field descriptions

	cellBarredATG
Value barred means that the cell is barred for connectivity to ATG, as defined in TS 38.304 [20]. Value notBarred means that the cell is allowed for connectivity to ATG. If not present, the UE considers the cell is not allowed for connectivity to ATG, as defined in TS 38.304 [20]. This field is only applicable to ATG-capable UEs.

	cellBarred-eRedCap1Rx
Value barred means that the cell is barred for an eRedCap UE with 1 Rx branch, as defined in TS 38.304 [20]. This field is ignored by non-eRedCap UEs.

	cellBarred-eRedCap2Rx
Value barred means that the cell is barred for an eRedCap UE with 2 Rx branches, as defined in TS 38.304 [20]. This field is ignored by non-eRedCap UEs.

	cellBarredFixedVSAT
Value barred means that the cell is barred for fixed VSAT UEs, as defined in TS 38.304[20]. If not present, the cell is not allowed for mobile VSAT UE. This field is ignore by non-VSAT UEs. This field is optional presented when cellBarredNTN is included in SIB1 with value notBarred, otherwise it is absent.

	cellBarredMobileVSAT
Value barred means that the cell is barred for mobile VSAT UEs, as defined in TS 38.304[20]. If not present, the cell is not allowed for mobile VSAT UE. This field is ignore by non-VSAT UEs.This field is optional presented when cellBarredNTN is included in SIB1 with value notBarred, otherwise it is absent.

	cellBarredNES
The presence of this field indicates that the cell is allowed for UEs supporting NES cell DTX/DRX.

	cellBarredNTN
Value barred means that the cell is barred for connectivity to NTN, as defined in TS 38.304 [20]. Value notBarred means that the cell is allowed for connectivity to NTN. If not present, the UE considers the cell is not allowed for connectivity to NTN, as defined in TS 38.304 [20]. This field is only applicable to NTN-capable UEs.

	cellBarredRedCap1Rx
Value barred means that the cell is barred for a RedCap UE with 1 Rx branch, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	cellBarredRedCap2Rx
Value barred means that the cell is barred for a RedCap UE with 2 Rx branches, as defined in TS 38.304 [20]. This field is ignored by non-RedCap UEs.

	cellSelectionInfo
Parameters for cell selection related to the serving cell.

	eCallOverIMS-Support
Indicates whether the cell supports eCall over IMS services as defined in TS 23.501 [32]. If absent, eCall over IMS is not supported by the network in the cell.

	eDRX-AllowedIdle
The presence of this field indicates that extended DRX for CN paging is allowed in the cell for UEs in RRC_IDLE or RRC_INACTIVE. The UE shall stop using extended DRX for CN paging in RRC_IDLE or RRC_INACTIVE if eDRX-AllowedIdle is not present.

	eDRX-AllowedInactive
The presence of eDRX-AllowedInactive-r17 this field indicates that extended DRX cycle equal to or shorter than 10.24 s for RAN paging is allowed in the cell for UEs in RRC_INACTIVE. The UE shall stop using extended DRX cycle equal to or shorter than 10.24 s for RAN paging in RRC_INACTIVE if eDRX-AllowedInactive-r17 is not present. The presence of eDRX-AllowedInactive-r18 indicates that extended DRX cycle longer than 10.24 s for RAN paging is allowed in the cell for UEs in RRC_INACTIVE. The UE shall stop using extended DRX cycle longer than 10.24 s for RAN paging in RRC_INACTIVE if eDRX-AllowedInactive-r18 is not present.

	featurePriorities
Indicates priorities for features, such as (e)RedCap, Slicing, SDT, MSG1-Repetitions and MSG3-Repetitions for Coverage Enhancements. These priorities are used to determine which FeatureCombinationPreambles the UE shall use when a feature maps to more than one FeatureCombinationPreambles, as specified in TS 38.321 [3]. A lower value means a higher priority. The network does not signal the same priority for more than one feature. The network signals a priority for all feature that map to at least one FeatureCombinationPreambles.

	halfDuplexRedCap-Allowed
The presence of this field indicates that the cell supports half-duplex FDD (e)RedCap UEs.

	hsdn-Cell
This field indicates this is a HSDN cell as specified in TS 38.304 [20].

	hyperSFN
Indicates hyper SFN which increments by one when the SFN wraps around. This field is excluded when determining changes in system information, i.e. changes of hyper SFN should not result in system information change notifications.

	idleModeMeasurementsEUTRA
This field indicates that a UE that is configured for EUTRA idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform EUTRA idle/inactive measurements.

	idleModeMeasurementsNR
This field indicates that a UE that is configured for NR idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform NR idle/inactive measurements.

	ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell for UEs in limited service mode.

	intraFreqReselection-eRedCap
Controls cell selection/reselection to intra-frequency cells for eRedCap UEs when this cell is barred, or treated as barred by the eRedCap UE, as specified in TS 38.304 [20]. If not present, an eRedCap UE treats the cell as barred, i.e., the UE considers that the cell does not support eRedCap.

	intraFreqReselectionRedCap
Controls cell selection/reselection to intra-frequency cells for RedCap UEs when this cell is barred, or treated as barred by the RedCap UE, as specified in TS 38.304 [20]. If not present, a RedCap UE treats the cell as barred, i.e.,the UE considers that the cell does not support RedCap.

	mobileIAB-Cell
The presence of this field indicates that this is a mobile IAB cell.

	musim-CapRestrictionAllowed
Indicates the UE is allowed to send the musim-CapRestrictionInd in RRCSetupComplete and RRCResumeComplete messages.

	ncr-Support
This field combines both the support of NCR and the cell status for NCR. If the field is present, the cell supports NCR and the cell is also considered as a candidate for cell (re)selection for NCR-node; if the field is absent, the cell does not support NCR and/or the cell is barred for NCR-node.

	nonServingCellMII
Indicates whether the MBSInterestIndication message for MBS broadcast reception on a non-serving cell is allowed to be transmitted to the serving gNB.

	q-QualMin
Parameter "Qqualmin" in TS 38.304 [20], applicable for serving cell. If the field is absent, the UE applies the (default) value of negative infinity for Qqualmin.  

	q-QualMinOffset
Parameter "Qqualminoffset" in TS 38.304 [20]. Actual value Qqualminoffset = field value [dB]. If the field is absent, the UE applies the (default) value of 0 dB for Qqualminoffset. Affects the minimum required quality level in the cell.

	q-RxLevMin
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	q-RxLevMinOffset
Parameter "Qrxlevminoffset" in TS 38.304 [20]. Actual value Qrxlevminoffset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxlevminoffset. Affects the minimum required Rx level in the cell.

	q-RxLevMinSUL
Parameter "Qrxlevmin" in TS 38.304 [20], applicable for serving cell.

	sdt-DataVolumeThreshold
Data volume threshold used to determine whether SDT can be initiated, as specified in TS 38.321 [3]. Value byte32 corresponds to 32 bytes, value byte100 corresponds to 100 bytes, and so on.

	sdt-LogicalChannelSR-DelayTimer
The value of logicalChannelSR-DelayTimer applied during SDT for logical channels configured with SDT, as specified in TS 38.321 [3]. Value in number of subframes. Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on. If sdt-LogicalChannelSR-DelayTimer-r18 is absent and sdt-LogicalChannelSR-DelayTimer-r17 is present then, the UE applies the value configured in sdt-LogicalChannelSR-DelayTimer-r17 for this field. If this field is not configured, then logicalChannelSR-DelayTimer is not applied for SDT logical channels.

	sdt-RSRP-Threshold
RSRP threshold used to determine whether SDT procedure can be initiated, as specified in TS 38.321 [3].

	sdt-RSRP-ThresholdMT
RSRP threshold used to determine whether MT-SDT procedure can be initiated, as specified in TS 38.321 [3]. If the field is absent, and the field sdt-RSRP-Threshold is present, the UE applies the value in the field sdt-RSRP-Threshold.

	servingCellConfigCommon
Configuration of the serving cell.

	t319a
Initial value of the timer T319a used for detection of SDT failure. Value ms100 corresponds to 100 milliseconds, value ms200 corresponds to 200 milliseconds and so on. If t319a-r18 is absent, the UE applies the value configured in t319a-r17.

	uac-AccessCategory1-SelectionAssistanceInfo
Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25]. If plmnCommon is chosen, the UAC-AccessCategory1-SelectionAssistanceInfo is applicable to all the PLMNs and SNPNs in plmn-IdentityInfoList and npn-IdentityInfoList. If individualPLMNList is chosen, the 1st entry in the list corresponds to the first network within all of the PLMNs and SNPNs across the plmn-IdentityList and the npn-IdentityInfoList, the 2nd entry in the list corresponds to the second network within all of the PLMNs and SNPNs across the plmn-IdentityList and the npn-IdentityInfoList and so on. If uac-AC1-SelectAssistInfo-r16 is present, the UE shall ignore the uac-AccessCategory1-SelectionAssistanceInfo.

	uac-AC1-SelectAssistInfo
Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25]. The 1st entry in the list corresponds to the first network within all of the PLMNs and SNPNs across the plmn-IdentityList and npn-IdentityInfoList, the 2nd entry in the list corresponds to the second network within all of the PLMNs and SNPNs across the plmn-IdentityList and the npn-IdentityInfoList and so on. Value notConfigured indicates that Access Category1 is not configured for the corresponding PLMN/SNPN.

	uac-BarringForCommon
Common access control parameters for each access category. Common values are used for all PLMNs/SNPNs, unless overwritten by the PLMN/SNPN specific configuration provided in uac-BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringInfoSetList). UE behaviour upon absence of this field is specified in clause 5.3.14.2.

	ue-TimersAndConstants
Timer and constant values to be used by the UE. The cell operating as PCell always provides this field.

	useFullResumeID
Indicates which resume identifier and Resume request message should be used. UE uses fullI-RNTI and RRCResumeRequest1 if the field is present, or shortI-RNTI and RRCResumeRequest if the field is absent.


	Conditional Presence
	Explanation

	EDRX-RC
	The field is optionally present, Need R, in a cell that enables eDRX-AllowedIdle, otherwise it is absent.

	MINT
	The field is optionally present, Need R, in a cell that provides a configuration for disaster roaming, otherwise it is absent, Need R.

	MT-SDT1
	This field is optionally present, Need S, in a cell that supports MT-SDT if sdt-ConfigCommon-r17 is not present, otherwise it is absent.

	MT-SDT2
	This field is mandatory present in a cell that supports MT-SDT if sdt-ConfigCommon-r17 is not present, otherwise it is absent.

	Standalone
	The field is mandatory present in a cell that supports standalone operation, otherwise it is absent.


---------------------------------------- Change to 38331 ends -------------------------------------------------------
---------------------------------------- Change to 38304 starts -------------------------------------------------------
5.3
Cell Reservations and Access Restrictions

5.3.0
Introduction

There are two mechanisms which allow an operator to impose cell reservations or access restrictions. The first mechanism uses indication of cell status and special reservations for control of cell selection and reselection procedures. The second mechanism, referred to as Unified Access Control as specified in TS 38.331 [3], shall allow preventing selected access categories or access identities from sending initial access messages for load control reasons.

Unified Access Control does not apply to IAB-MTs and NCR-MTs.
5.3.1
Cell status and cell reservations

Cell status and cell reservations are indicated in the MIB or SIB1 message as specified in TS 38.331 [3] by means of following fields:

-
cellBarred (IE type: "barred" or "not barred") 
Indicated in MIB message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is ignored by UEs supporting NTN while cellBarredNTN is included in SIB1.
-
cellBarredATG (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to ATG UEs.
-
cellBarred-eRedCap1Rx (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to eRedCap UEs.

-
cellBarred-eRedCap2Rx (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to eRedCap UEs.
-
cellBarredFixedVSAT (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs. . This field is only applicable to VSAT UEs.
-
cellBarredMobileVSAT (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs. . This field is only applicable to VSAT UEs.
-
cellBarredNES (IE type: "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to UEs capable of NES cell DTX/DRX.
-
cellBarredNTN (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs. This field is ignored if the UE does not support NTN connectivity.

-
cellBarredRedCap1Rx (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to RedCap UEs.

-
cellBarredRedCap2Rx (IE type: "barred" or "not barred")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to RedCap UEs.

-
cellReservedForOperatorUse (IE type: "reserved" or "not reserved") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is specified per PLMN or per SNPN.

-
cellReservedForOtherUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs indicated in SIB1, this field is common for all PLMNs.

-
cellReservedForFutureUse (IE type: "true") 
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs.

NOTE 0:
IAB-MT ignores the cellBarred, cellReservedForOperatorUse, cellReservedForFutureUse, and intraFreqReselection (i.e. treats intraFreqReselection as if it was set to allowed) as defined in TS 38.331 [3]. IAB-MT also ignores cellReservedForOtherUse for cell barring determination (i.e. NPN capable IAB-MT considers cellReservedForOtherUse for determination of an NPN-only cell) as defined in TS 38.331 [3].
NOTE 0a: NCR-MT ignores the cellBarred, cellReservedForOperatorUse, cellReservedForFutureUse, and intraFreqReselection (i.e. treats intraFreqReselection as if it was set to allowed) as defined in TS 38.331 [3]. NCR-MT also ignores cellReservedForOtherUse for cell barring determination (i.e. NPN capable NCR-MT considers cellReservedForOtherUse for determination of an NPN-only cell) as defined in TS 38.331 [3].

-
halfDuplexRedCapAllowed (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs. This field is only applicable to (e)RedCap UEs.

-
iab-Support (IE type: "true")
Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is specified per PLMN or per SNPN.

-
ncr-Support (IE type: "true")

Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is common for all PLMNs and NPNs.
-
mobileIAB-Support (IE type: "true")

Indicated in SIB1 message. In case of multiple PLMNs or NPNs indicated in SIB1, this field is specified per PLMN or per SNPN.

When cell status is indicated as "not barred" and "not reserved" for operator use and not "true" for other use and not "true" for future use,

-
UEs shall treat this cell as candidate during the cell selection and cell reselection procedures.

When cell broadcasts any CAG-IDs or NIDs and the cell status is indicated as "not barred" and "not reserved" for operator use and "true" for other use, and not "true" for future use:

-
All NPN-capable UEs shall treat this cell as candidate during the cell selection and cell reselection procedures, other UEs shall treat this cell as if cell status is "barred".

When cell status is indicated as "true" for other use, and either cell does not broadcast any CAG-IDs or NIDs or does not broadcast any CAG-IDs and the UE is not operating in SNPN Access Mode,

-
The UE shall treat this cell as if cell status is "barred".

When cell status is indicated as "true" for future use,

-
The UE shall treat this cell as if cell status is "barred".

When cellBarredNES is absent and cellBarred is set to "barred",

-
The UE capable of NES cell DTX/DRX shall treat this cell as if cell status is "barred".

When cellBarredNTN is not broadcast in this cell,

-
For NTN access, the UE shall treat this cell as if cell status is "barred".

When halfDuplexRedCapAllowed is not broadcast in this cell,

-
The (e)RedCap UE only capable of operating in half-duplex for FDD shall treat this cell as if cell status is "barred".
When cellBarredATG is not broadcast in this cell,

-
For ATG access, the UE shall treat this cell as if cell status is "barred".
When cellBarredFixedVSAT is not broadcast in this cell,

-
The fixed VSAT UE shall treat this cell as if cell status is "barred".

When cellBarredMobileVSAT is not broadcast in this cell,

-
The mobile VSAT UE shall treat this cell as if cell status is "barred".
When cell status is indicated as "not barred" and "reserved" for operator use for any PLMN/SNPN and not "true" for other use and not "true" for future use,

-
UEs assigned to Access Identity 11 or 15 operating in their HPLMN/EHPLMN shall treat this cell as candidate during the cell selection and reselection procedures if the field cellReservedForOperatorUse for that PLMN set to "reserved".

-
UEs assigned to Access Identity 11 or 15 shall treat this cell as candidate during the cell selection and reselection procedures if the field cellReservedForOperatorUse for selected/registered SNPN is set to "reserved".

-
UEs assigned to an Access Identity 0, 1, 2 and 12 to 14 shall behave as if the cell status is "barred" in case the cell is "reserved for operator use" for the registered PLMN/SNPN or the selected PLMN/SNPN.

-
UEs assigned to Access Identity 3 shall behave as if the cell status is "barred" in case the cell is "reserved for operator use" for the registered PLMN or the selected PLMN.
NOTE 1:
Access Identities 11, 15 are only valid for use in the HPLMN/ EHPLMN and registered/selected SNPN; Access Identities 12, 13, 14 are only valid for use in the home country and registered/selected SNPN as specified in TS 22.261 [12].

NOTE 1a:
Access Identity 3 is only valid for PLMNs that indicate to potential Disaster Inbound Roamers that the UEs can access the PLMN as specified in TS 22.261 [12].

When cell status "barred" is indicated or to be treated as if the cell status is "barred",

-
The UE is not permitted to select/reselect this cell, not even for emergency calls.

-
The UE shall select another cell according to the following rule:

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MIB:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.

-
else:

-
If the UE is a RedCap UE, the UE shall acquire SIB1 and, in the remainder of this procedure, consider 'intraFreqReselection in MIB' to be 'intraFreqReselectionRedCap in SIB1', if available;
-
If the UE is an eRedCap UE, the UE shall acquire SIB1 and, in the remainder of this procedure, consider 'intraFreqReselection in MIB' to be 'intraFreqReselection-eRedCap in SIB1', if available.

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIB1:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.

-
the UE may select another cell on the same frequency if the selection criteria are fulfilled.

-
If the cell status "barred" is indicated in MIB but the UE is unable to acquire the SIB1; or

-
If the cell is to be treated as if the cell status is "barred" due to not supporting (e)RedCap UEs:

-
the UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
the UE may select another cell on the same frequency if re-selection criteria are fulfilled.

-
If the UE is neither a RedCap UE nor an eRedCap UE, or if the UE is a RedCap UE and intraFreqReselectionRedCap in SIB1 is available, or if the UE is an eRedCap UE and intraFreqReselection-eRedCap in SIB1 is available:

-
If the field intraFreqReselection in MIB message is set to "allowed":

-
the UE may select another cell on the same frequency if re-selection criteria are fulfilled;

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIB1:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds;

-
else:

-
the UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

-
If the field intraFreqReselection in MIB message is set to "not allowed":

-
If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the SIB1:

-
the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds;

-
If the cell operates in licensed spectrum:

-
the UE shall not re-select to another cell on the same frequency as the barred cell and exclude such cell(s) as candidate(s) for cell selection/reselection for 300 seconds;

-
else:

-
the UE may select to another cell on the same frequency if the reselection criteria are fulfilled.

-
else:

-
If the cell operates in licensed spectrum, or if this cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or the selected PLMN of the UE, or if this cell belongs to an SNPN which is equal to or indicated as being equivalent to the registered SNPN or the selected SNPN of the UE:

-
the UE shall not re-select to another cell on the same frequency as the barred cell and exclude such cell(s) as candidate(s) for cell selection/reselection for 300 seconds;

-
else:

-
the UE may select to another cell on the same frequency if the reselection criteria are fulfilled.

-
the UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.

The cell selection of another cell may also include a change of RAT.

NOTE 2:
If barring of a cell is triggered by the condition of trackingAreaCode and trackingAreaList not being provided, as specified in TS 38.331 [3], the barring only applies to this PLMN and the UE can re-evaluate the barring condition again due to selection of another PLMN.
---------------------------------------- Change to 38304 ends-------------------------------------------------------

Annex 3 Draft LS 
3GPP TSG-RAN WG2 Meeting #125
R2-24xxxxx
Athens, Greece, 26th February – 1st ,March, 2024
Title:
[Draft]Reply LS on VAST capability signalling
Response to:
R4-233768
Release:
Rel-18
Work Item:
NR_NTN_enh -Core
Source:
RAN2
To:
RAN4
Cc:
RAN1
Contact person:
 Zhihong Qiu

qiu.zhihong@zte.com.cn
Send any reply LS to:
3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org
Attachments:
[To be updated]
1
Overall description

RAN2 thanks RAN4 for the LS on VSAT capability signalling. RAN2 has discussed the issue and achieve on below agreements to support R4’s request in the LS:

	Introduce two per-UE capabilities for FR2-only band as below to indicate VSAT UE’s mobility and antenna types :
A UE capability to indicate whether UE uses electronic or mechanical steering antenna
A UE capability to indicate whether UE is a fixed or mobile VSAT
Introduce two separate indications in SIB1 to indicate whether current cell is barred for mobile VSAT, or barred for fixed VSAT.

New introduced barred bits for mobile/fixed VSAT are only applicable for NTN cell.


Corresponding CRs to capture above agreements are also included in the attachment for reference. . 

2
Actions

To RAN4 
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