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[bookmark: _Ref165266342]Introduction
In RAN2#117e meeting [1], RAN2 achieved the following agreements:
11. [bookmark: OLE_LINK56]At least neighbour cell Ephemeris information shall be broadcast. FFS on other information about neighbour cells

1. The validity timer information for neighbour cell’s ephemeris information should be introduced in system information and it can be the same as or different from the validity timer of the serving cell.
On the other hand, there is a reply LS from RAN1 [2], confirming the neighbour cell assistance information that need to be provided. 
The current Spec [3] has not yet covered all the necessary neighbour cell assistance information (with related editor’s notes inserted in the Spec). In addition, the procedure of validity timer handling for neighbour cell’s ephemeris information is also missing. 
In this contribution, we’ll provide some analyses on the specific signalling design for the needed neighbour cell assistance information and the necessary procedure for the neighbour cell validity timer maintenance, in order to address issues in RIL V319, V305 and V310. Based on the proposals, a TP is provided to show what Spec changes are needed from our perspective.
Discussion
 Signalling design for neighbour cell assistance information
RAN2 has agreed that neighbour cell ephemeris information shall be broadcast, but whether other neighbour cell assistance information is needed is pending RAN1 LS replies. The reply from RAN1 is now available in [2] regarding the neighbour cell assistance information as below. The information indicated as needed by this reply LS should be captured in the current RRC Spec.
	RAN1 would like to thank RAN2 for sending the LS on NR NTN Neighbour Cell and Satellite Information. RAN1 has discussed the questions asked by RAN2 and RAN1 answer is provided below.
Regarding the question whether A2/B2 (common TA parameters) need to be provided to UEs for neighbour cell measurements and handover:
RAN1 answer: From RAN1 perspective, if configured on neighbour/target cell, A2/B2 (high-layer common TA parameters: TACommon, TACommonDrift and TACommonDriftVariation) can be helpful for measurement and are necessary for mobility purpose (in case of network assisted cell change/handover).
Regarding the question whether A3/B3 need to be provided to UEs for neighbour cell measurements and handover:
RAN1 answer: Validity duration information should be provided based on neighbour cell since it may be different from the serving cell (e.g. satellite for neighbour cell is different). Further, from RAN1 perspective, the Epoch time of assistance information (i.e. Serving satellite ephemeris and Common TA parameters) should be also provided to the UE.
Regarding the separate validity durations for PVT parameters and Orbital parameters:
RAN1 answer: The validity duration may be different for serving and target/neighbour cells.
Regarding the question whether A5/B5 (DL and UL Polarization information) need to be provided to UEs for neighbour cell measurements and handover:
RAN1 answer: The polarization information needs to be provided to UE for neighbour cell measurements and handover as per the following agreements made at RAN1#106-e:

	RAN1#106-e Agreement:
Support polarization signalling for target serving cell in handover command message.
RAN1#106-e Agreement:
Support polarization signalling for non-serving cell in RRM measurement configuration






Based on our understanding to RAN1’s reply and also previous RAN2 agreements to broadcast neighbour’s ephemeris information, we think that at least the following neighbour cell assistance information shall be provided by system information of the serving cell.
· ephemeris information;
· validity duration information;
· epoch time of assistance information (i.e. serving satellite ephemeris and common TA parameters);
· DL and UL polarization information.
Moreover, we think the above information needs to be provided at a cell level, as different cells may have different values regarding the above listed information. For example, based on RAN1’s reply, the validity duration may be different for serving and target/neighbour cells, and needs to be provided based on neighbour cell. As another example, in our understanding, the other assistance information may also vary for serving and target/neighbour cells or among different neighbour cells. So the granularity of the assistance information for neighbour cells should be configured at a cell level. Therefore, we have the following proposal for the neighbour cell assistance information to be broadcast in the system information.
Proposal 1: The following neighbour cell assistance information is broadcast at a cell level by the serving cell:
· ephemeris information;
· validity duration information;
· epoch time of assistance information (i.e. serving satellite ephemeris and common TA parameters);
· DL and UL polarization information.
Now we focus on the signalling design details on how to introduce above neighbour cell information in the system information for NTN. An NTN-specific SIB (i.e., SIB19) has been introduced to contain satellite assistance information, so we think it is reasonable that the assistance information for neighbour cells can be also contained in SIB19. As usual, from an overhead saving perspective, a common list of assistance information can be provided in SIB19, with each entry including a set of assistance information as proposed in P1. In order to associate the assistance information and corresponding neighbour cell, the carrier frequency info and PCI info needs to be included in SIB19 to identify the intra-/inter-frequency neighbour cells (besides those already in SIB3/4), and an index to that list can be simply used to indicate the specific assistance information applied for each cell indicated. This way is bit-efficient especially when many cells share the assistance information with completely the same values. A Demo is as follows: 
-- ASN1START
-- TAG-SIB19-START
 
SIB19-r17 ::= SEQUENCE {
    ntn-Config                               NTN-Config-r17                                  OPTIONAL,       -- Need R
    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
    referenceLocation-r17                    ReferenceLocation-r17                           OPTIONAL,       -- Need R
    ta-Report-r17                            ENUMERATED {enabled}                            OPTIONAL,       -- Need R
    ntn-NeighCellConfigCommon-r17              NTN-NeighCellConfigCommon-r17             OPTIONAL,       -- Need R
    ntn-NeighCellConfigList-r17             SEQUENCE (SIZE (1..maxCellNTN-r17)) of NTN-NeighCellConfig                             OPTIONAL,       -- Need R
lateNonCriticalExtension                 OCTET STRING                                    OPTIONAL,
...
}
 
ReferenceLocation-r17 :: = ENUMERATED { ffs }                 -- FFS

NTN-NeighCellConfig :: = SEQUENCE {
    carrierFreq-r17                         ARFCN-ValueNR,
physCellId-r17                          PhysCellId,
ntn-SupportedConfigIndex-r17            INTEGER (1..maxNeighCellConfig-r17)                    
	-- Specific assistance info for each neighbour cell by indexing an entry of the common list.
}


NTN-NeighCellConfigCommon-r17 ::= SEQUENCE (SIZE (1.. maxNeighCellConfig-r17)) OF NTN-NeighCellConfigInfo-r17
-- A common list of neighbour cell assistance information. The IE “NTN-NeighCellConfigInfo” above includes the specific info proposed in P1.

 
-- TAG-SIB19-STOP
-- ASN1STOP

	ntn-SupportedConfigIndex 
Indicates the assistance information applied to the neighbour cell indicated by the carrierFreq and physCellId. Value 1 corresponds to the first entry in ntn-NeighCellConfigCommon, value 2 corresponds to the second entry and so on.



[bookmark: _Hlk101189837]Proposal 2: A common list of neighbour cell assistance information is provided in SIB19. Each entry of the common list includes a set of assistance information proposed in P1.
Proposal 2a: For each neighbour cell, introduce an index which references one of the entries in the common list to indicate the specific assistance information applied to the corresponding cell.
We now turn to have a look at what neighbour cell information needs to be additionally included in the dedicated signalling as per RAN1 LS reply. In the LS reply, RAN1 has agreed to support polarization signalling for RRM measurement configuration and indicates that the DL and UL polarization information needs to be provided in the RRM measurement configuration. In our understanding, this agreement applies to both connected measurements and idle/inactive measurements. Whereas the idle/inactive measurements can already be covered by the polarization info provided by the SIB19 as discussed above, for connected measurements, neighbour cell polarization information i.e. ntn-PolarizationDL/ntn-PolarizationUL should be added to the MeasObjectNR.
Proposal 3: DL and UL polarization information should be added to the MeasObjectNR as a per cell configuration parameter. 
 UE behavior on handing neighbour/serving cell validity timers
Based RAN1’s reply LS [2] and previous RAN2’s agreement [1], the validity timer information for neighbour cell’s ephemeris information consists of epoch time and ntn-UlSyncValidityDuration, and it can be the same as or different from the validity timer of the serving cell. 
From our perspective, on the one hand, the network can provide the epoch time and ntn-UlSyncValidityDuration explicitly to indicate whether the validity timer information for neighbour cell’s ephemeris information is the same as or different from the validity timer of the serving cell. More specifically, in case it is provided explicitly, epoch time is the starting time of a DL sub-frame, indicated by an SFN and a sub-frame number signaled together with the corresponding ephemeris information The unit of ntn-UlSyncValidityDuration is second. 
On the other hand, to increase the flexibility of network configuration and save some signalling overhead, the network can provide the epoch time and ntn-UlSyncValidityDuration implicitly to indicate the validity timer information for neighbour cell’s ephemeris information is the same as the validity timer of the serving cell. More specifically, in case it is provided implicitly, i.e., the epoch time and ntn-UlSyncValidityDuration are not configured for a neighbour cell’s ephemeris information, the UE uses the value of epoch time and ntn-UlSyncValidityDuration of the serving cell as the value of epoch time and ntn-UlSyncValidityDuration of corresponding neighbour cell’s ephemeris information.
[bookmark: _Hlk101358619]Proposal 4: When explicitly provided in SIB, epoch time of neighbour cell’s ephemeris information is the starting time of a DL sub-frame, indicated by an SFN and a sub-frame number signalled together with the corresponding ephemeris information; the unit of ntn-UlSyncValidityDuration is second.
Proposal 4a: In case the validity timer information (i.e., epoch time and ntn-UlSyncValidityDuration) is not configured for a neighbour cell’s ephemeris information, UE uses the value of epoch time and ntn-UlSyncValidityDuration of the serving cell for the corresponding neighbour cell.
The neighbour cell’s ephemeris information is mainly used for measurement procedures, e.g., facilitating idle/inactive mode UE adjustment of SMTCs based on location and ephemeris. Connected mode UEs report propagation delay difference between neighbour cell and service cell based on location and ephemeris to assist the NW in configuring the appropriate SMTCs. Also, the expiry of the validity timer impacts UE behaviour on SIB19 re-acquisition. Considering the neighbour cell’s validity timer handling mainly impacts CP procedures as above, it should be RRC that maintains the validity timer for the corresponding neighbour cell. The description that “upon receiving SIB19, UE shall start or restart the validity timer for the corresponding neighbour cell” should add to the RRC Spec. 
As to the validity timer of the serving cell, according to the current Spec, upon receiving SIB19, RRC shall instruct the MAC to start or restart the validity timer of serving cell i.e., MAC maintains the validity timer of serving cell. However, since the neighbour cell validity timer should be handled by RRC as analysed above and the validity timer of serving cell also impacts CP procedure on SIB19 re-acquisition, we do not find a convincing reason to have the serving cell validity timer handled in a different layer than those of the neighbour cells. Perhaps the delta part of the serving cell validity timer is to suspend the transmission in the MAC by its expiry. But, it is perfectly possible for the RRC to maintain the serving cell validity timer, and instruct the lower layers when it expires. Therefore, for the handling of both validity timers of neighbour cells and that of serving cell, it is proposed that upon receiving SIB19, RRC shall start or restart the validity timer; upon the serving cell validity timer expires, RRC shall instruct the lower layer the expiry of the serving cell validity timer.
Proposal 5: RRC maintains the validity timer for serving cell and the validity timer for the corresponding neighbour cell.
Proposal 6: Upon the expiry of the serving cell validity timer, RRC instructs the lower layers the expiry of the serving cell validity timer.
[bookmark: _Hlk100848724]According to RAN1’s agreement, a validity duration configured by the network for satellite ephemeris data indicates the maximum time during which the UE can apply the satellite ephemeris without having to acquire new satellite ephemeris. Invalid ephemeris of the serving cell or neighbouring cells will affect the UE measurement. So, upon any validity timer for a neighbour cell’s ephemeris information expiry, the UE shall re-acquire that neighbour cell’s ephemeris information, and this applies to both connected mode and idle/inactive mode UEs. As the ephemeris information for both the serving cell and the neighbour cells is expected to be provided in SIB19, upon any validity timer for a neighbour cell’s ephemeris information expiry, the UE shall re-acquire SIB19 as well.
Proposal 7: Upon any validity timer for a neighbour cell’s ephemeris information expires, the UE shall re-acquire SIB19.
Text proposals following proposal 1 ~ proposal 7 are attached in the Annex for TS 38.331. RAN2 is suggested to adopt the TP if P1~P7 above are agreeable.  
Proposal 8: If P1~P7 are agreed, adopt the TP in the Annex.
Conclusions
Based on the analysis given above, we have the following proposals:
Proposal 1: The following neighbour cell assistance information is broadcast at a cell level by the serving cell:
· ephemeris information;
· validity duration information;
· epoch time of assistance information (i.e. serving satellite ephemeris and common TA parameters);
· DL and UL polarization information.
Proposal 2: A common list of neighbour cell assistance information is provided in SIB19. Each entry of the common list includes a set of assistance information proposed in P1.
Proposal 2a: For each neighbour cell, introduce an index which references one of the entries in the common list to indicate the specific assistance information applied to the corresponding cell.
Proposal 3: DL and UL polarization information should be added to the MeasObjectNR as a per cell configuration parameter. 
Proposal 4: When explicitly provided in SIB, epoch time of neighbour cell’s ephemeris information is the starting time of a DL sub-frame, indicated by an SFN and a sub-frame number signalled together with the corresponding ephemeris information; the unit of ntn-UlSyncValidityDuration is second.
Proposal 4a: In case the validity timer information (i.e., epoch time and ntn-UlSyncValidityDuration) is not configured for a neighbour cell’s ephemeris information, UE uses the value of epoch time and ntn-UlSyncValidityDuration of the serving cell for the corresponding neighbour cell.
Proposal 5: RRC maintains the validity timer for serving cell and the validity timer for the corresponding neighbour cell.
Proposal 6: Upon the expiry of the serving cell validity timer, RRC instructs the lower layers the expiry of the serving cell validity timer.
Proposal 7: Upon any validity timer for a neighbour cell’s ephemeris information expires, the UE shall re-acquire SIB19.
Proposal 8: If P1~P7 are agreed, adopt the TP in the Annex.
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Annex—TP for TS 38.331
	[bookmark: _Toc90650578]TEXT PROPOSAL for PROCEDURE


5.2.2.2    SIB validity and need to (re)-acquire SIB
[bookmark: _Toc60776707][bookmark: _Toc90650579]5.2.2.2.1    SIB validity
The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on), cell-reselection, return from out of coverage, after reconfiguration with sync completion, after entering the network from another RAT, upon receiving an indication that the system information has changed, upon receiving a PWS notification, upon receiving request (e.g., a positioning request) from upper layers; and whenever the UE does not have a valid version of a stored SIB or posSIB or a valid version of a requested SIB. Upon the expiry of TXXX or TYYY of any neighbour cell, UE shall consider not having a valid version of SIB19. Upon TXXX expires, the UE shall instruct the lower layer the expiry of TXXX.
When the UE acquires a MIB or a SIB1 or an SI message in a serving cell as described in clause 5.2.2.3, and if the UE stores the acquired SIB, then the UE shall store the associated areaScope, if present, the first PLMN-Identity in the PLMN-IdentityInfoList for non-NPN-only cells or the first NPN identity (SNPN identity in case of SNPN, or PNI-NPN identity in case of PNI-NPN) in the NPN-IdentityInfoList for NPN-only cells, the cellIdentity, the systemInformationAreaID, if present, and the valueTag, if present, as indicated in the si-SchedulingInfo for the SIB. If the UE stores the acquired posSIB, then the UE shall store the associated areaScope, if present, the cellIdentity, the systemInformationAreaID, if present, the valueTag, if provided in assistanceDataSIB-Element, and the expirationTime if provided in assistanceDataSIB-Element. The UE may use a valid stored version of the SI except MIB, SIB1, SIB6, SIB7 or SIB8 e.g. after cell re-selection, upon return from out of coverage or after the reception of SI change indication. The valueTag and expirationTime for posSIB is optionally provided in assistanceDataSIB-Element, as specified in TS 37.355 [49].

NOTE:	The storage and management of the stored SIBs in addition to the SIBs valid for the current serving cell is left to UE implementation.
The UE shall:
1>	delete any stored version of a SIB after 3 hours from the moment it was successfully confirmed as valid;
1>	for each stored version of a SIB:
2>	if the areaScope is associated and its value for the stored version of the SIB is the same as the value received in the si-SchedulingInfo for that SIB from the serving cell:
3>	if the UE is NPN capable and the cell is an NPN-only cell:
4>	if the first NPN identity included in the NPN-IdentityInfoList, the systemInformationAreaID and the valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the NPN identity, the systemInformationAreaID and the valueTag associated with the stored version of that SIB:
5>	consider the stored SIB as valid for the cell;
3>	else if the first PLMN-Identity included in the PLMN-IdentityInfoList, the systemInformationAreaID and the valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the PLMN-Identity, the systemInformationAreaID and the valueTag associated with the stored version of that SIB:
4>	consider the stored SIB as valid for the cell;
2>	if the areaScope is not present for the stored version of the SIB and the areaScope value is not included in the si-SchedulingInfo for that SIB from the serving cell:
3>	if the UE is NPN capable and the cell is an NPN-only cell:
4>	if the first NPN identity in the NPN-IdentityInfoList, the cellIdentity and valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the NPN identity, the cellIdentity and the valueTag associated with the stored version of that SIB:
5>	consider the stored SIB as valid for the cell;
3>	else if the first PLMN-Identity in the PLMN-IdentityInfoList, the cellIdentity and valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the PLMN-Identity, the cellIdentity and the valueTag associated with the stored version of that SIB:
4>	consider the stored SIB as valid for the cell;
1>	for each stored version of a posSIB:
2>	if the areaScope is associated and its value for the stored version of the posSIB is the same as the value received in the posSIB-MappingInfo for that posSIB from the serving cell and the systemInformationAreaID included in the si-SchedulingInfo is identical to the systemInformationAreaID associated with the stored version of that posSIB:
3>	if the valueTag (see TS 37.355 [49]) for the posSIB received from the serving cell is identical to the valueTag associated with the stored version of that posSIB; or if the expirationTime (see TS 37.355 [49]) associated with the stored posSIB has not been expired:
4>	consider the stored posSIB as valid for the cell;
2>	if the areaScope is not present for the stored version of the posSIB and the areaScope value is not included in the posSIB-MappingInfo for that posSIB from the serving cell and the cellIdentity for the posSIB received from the serving cell is identical to the cellIdentity associated with the stored version of that posSIB:
3>	if the valueTag (see TS 37.355 [49]) for the posSIB received from the serving cell is identical to the valueTag associated with the stored version of that posSIB; or if the expirationTime (see TS 37.355 [49]) associated with the stored posSIB has not been expired:
4>	consider the stored posSIB as valid for the cell;

5.2.2.4.2    Actions upon reception of SIB19
Upon receiving SIB19, the UE shall:
1>	instruct the lower layers to start or restart TXXX with the duration ntn-UlSyncValidityDuration from the subframe indicated by epochTime;
1> start or restart TYYY for the corresponding neighbour cell with the duration ntn-UlSyncValidityDuration2 from the subframe indicated by epochTime2
NOTE:	UE should attempt to re-acquire SIB19 before the end of the duration indicated by ntn-UlSyncValidityDuration and epochTime by UE implementation.
	
	TEXT PROPOSAL for ASN.1



–	SIB19
SIB19 contains satellite assistance information.
SIB19 information element
-- ASN1START
-- TAG-SIB19-START
 
SIB19-r17 ::= SEQUENCE {
    ntn-Config                               NTN-Config-r17                                  OPTIONAL,       -- Need R
    t-Service-r17                            INTEGER (0..549755813887)                       OPTIONAL,       -- Need R
    referenceLocation-r17                    ReferenceLocation-r17                           OPTIONAL,       -- Need R
    ta-Report-r17                            ENUMERATED {enabled}                            OPTIONAL,       -- Need R
    lateNonCriticalExtension                 OCTET STRING                                    OPTIONAL,
    ntn-NeighCellConfigCommon-r17            NTN-NeighCellConfigCommon-r17                       OPTIONAL,         -- Need R
    ntn-NeighCellConfigList-r17              SEQUENCE (SIZE (1..maxCellNTN-r17)) of NTN-NeighCellConfig     OPTIONAL          -- Need R
...

}
 
ReferenceLocation-r17 ::= ENUMERATED { ffs }                 -- FFS

NTN-NeighCellConfig ::= SEQUENCE {
    carrierFreq-r17                         ARFCN-ValueNR,
    physCellId-r17                          PhysCellId,
    ntn-SupportedConfigIndex-r17            INTEGER (1..maxNeighCellConfig-r17)                    
}

NTN-NeighCellConfigCommon-r17 ::= SEQUENCE (SIZE (1.. maxNeighCellConfig-r17)) OF NTN-NeighCellConfigInfo-r17

-- TAG-SIB19-STOP
-- ASN1STOP
 
	SIB19 field descriptions

	ntn-Config
Provides Ephemeris data, common TA parameters, koffset, validity duration for UL sync information and epoch time when included in SIB19.

	ntn-NeighCellConfigCommon 
Provides a list of neighbour cell assistance information that are provided for intra-frequency cells and inter-frequency cells.

	ntn-NeighCellConfigList
Provides cell related information for intra-frequency cells and inter-frequency cells that are configured with assistance information.

	ntn-SupportedConfigIndex 
Indicates the assistance information applied to the neighbour cell indicated by the carrierFreq and physCellId. Value 1 corresponds to the first entry in ntn-NeighCellConfigCommon, value 2 corresponds to the second entry and so on.

	referenceLocation
Reference location of a cell provided via NTN quasi-Earth fixed system. FFS for exact field description.

	ta-Report
Indicates whether UE specific TA reporting is enabled during (initial access (see TS 38.321 [3], clause x.x.x).

	t-Service
Indicates the time information on when a cell provided via NTN quasi-Earth fixed system is going to stop serving the area it is currently covering. The field counts the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January 1, 1900).FFS” This field is excluded when determining changes in system information, i.e. changes of t-Service should neither result in system information change notifications nor in a modification of valueTag in SIB1.” 



–	MeasObjectNR
The IE MeasObjectNR specifies information applicable for SS/PBCH block(s) intra/inter-frequency measurements and/or CSI-RS intra/inter-frequency measurements.
MeasObjectNR information element
-- ASN1START
-- TAG-MEASOBJECTNR-START
 
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
    excludedCellsToRemoveList           PCI-RangeIndexList                                              OPTIONAL,   -- Need N
    excludedCellsToAddModList           SEQUENCE (SIZE (1..maxNrofPCI-Ranges)) OF PCI-RangeElement      OPTIONAL,   -- Need N
    allowedCellsToRemoveList            PCI-RangeIndexList                                              OPTIONAL,   -- Need N
    allowedCellsToAddModList            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
    ]],
    [[
    associatedMeasGapSSB-r17            MeasGapId-r17                                                   OPTIONAL,   -- Need R
    associatedMeasGapCSIRS-r17          MeasGapId-r17                                                   OPTIONAL,   -- Need R
    smtc4List-r17                       SSB-MTC4List-r17                                        OPTIONAL,    -- Cond SSBorAssociatedSSB
measCyclePSCell-r17                 ENUMERATED {ffs}                                                OPTIONAL    -- Need R FFS
]]
[[
cellsToAddModList-v17xy               CellsToAddModList-v17xy                                                  OPTIONAL    -- Need N
]]
}
 
SSB-MTC3List-r16::=                 SEQUENCE (SIZE(1..4)) OF SSB-MTC3-r16
 
SSB-MTC4List-r17::=                 SEQUENCE (SIZE(1..4)) OF SSB-MTC4-r17
 
T312-r16 ::=                        ENUMERATED { ms0, ms50, ms100, ms200, ms300, ms400, ms500, ms1000}
 
ReferenceSignalConfig::=            SEQUENCE {
    ssb-ConfigMobility                  SSB-ConfigMobility                                              OPTIONAL,   -- Need M
    csi-rs-ResourceConfigMobility       SetupRelease { CSI-RS-ResourceConfigMobility }                  OPTIONAL    -- Need M
}
 
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-IndexFromCellInter-r17    ServCellIndex                                                   OPTIONAL    -- Need R
    ]]
}
 
Q-OffsetRangeList ::=               SEQUENCE {
    rsrpOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    rsrqOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    sinrOffsetSSB                       Q-OffsetRange               DEFAULT dB0,
    rsrpOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0,
    rsrqOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0,
    sinrOffsetCSI-RS                    Q-OffsetRange               DEFAULT dB0
}
 
 
ThresholdNR ::=                     SEQUENCE{
    thresholdRSRP                       RSRP-Range                                                      OPTIONAL,   -- Need R
    thresholdRSRQ                       RSRQ-Range                                                      OPTIONAL,   -- Need R
    thresholdSINR                       SINR-Range                                                      OPTIONAL    -- Need R
}
 
CellsToAddModList ::=               SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellsToAddMod
 
CellsToAddMod ::=                   SEQUENCE {
    physCellId                          PhysCellId,
    cellIndividualOffset                Q-OffsetRangeList
}
CellsToAddModList-v17xy ::=         SEQUENCE (SIZE (1..maxNrofCellMeas)) OF CellsToAddMod

CellsToAddMod-v17xy ::=             SEQUENCE {
    ntn-PolarizationDL-r17                 ENUMERATED{rhcp,lhcp,linear}                                     OPTIONAL,  -- Need R
    ntn-PolarizationUL-r17                 ENUMERATED{rhcp,lhcp,linear}                                     OPTIONAL,  -- Need R
}

RMTC-Config-r16 ::=                 SEQUENCE {
    rmtc-Periodicity-r16                ENUMERATED {ms40, ms80, ms160, ms320, ms640},
    rmtc-SubframeOffset-r16             INTEGER(0..639)                                                 OPTIONAL,   -- Need M
    measDurationSymbols-r16             ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60},
    rmtc-Frequency-r16                  ARFCN-ValueNR,
    ref-SCS-CP-r16                      ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},
    ...,
    [[
    rmtc-Bandwidth-r17                  ENUMERATED {mhz100, mhz400, mhz800, mhz1600, mhz2000}           OPTIONAL,   -- Need R
    measDurationSymbols-v1700           ENUMERATED {sym140, sym560, sym1120}                            OPTIONAL,   -- Need R
    ref-SCS-CP-v1700                    ENUMERATED {kHz120, kHz480, kHz960}                             OPTIONAL    -- Need R
    ]]
}
 
SSB-PositionQCL-CellsToAddModList-r16 ::= SEQUENCE (SIZE (1..maxNrofCellMeas)) OF SSB-PositionQCL-CellsToAddMod-r16
 
SSB-PositionQCL-CellsToAddMod-r16 ::= SEQUENCE {
    physCellId-r16                        PhysCellId,
    ssb-PositionQCL-r16                   SSB-PositionQCL-Relation-r16
}
 
-- TAG-MEASOBJECTNR-STOP
-- ASN1STOP
 
Editor’s note: The rmtc-Bandwidth-r17 needs RAN4 confirmation.
 
	CellsToAddMod field descriptions

	cellIndividualOffset
Cell individual offsets applicable to a specific cell.

	physCellId
Physical cell identity of a cell in the cell list.


 
	MeasObjectNR field descriptions

	absThreshCSI-RS-Consolidation
Absolute threshold for the consolidation of measurement results per CSI-RS resource(s) from L1 filter(s). The field is used for the derivation of cell measurement results as described in 5.5.3.3 and the reporting of beam measurement information per CSI-RS resource as described in 5.5.5.2.

	absThreshSS-BlocksConsolidation
Absolute threshold for the consolidation of measurement results per SS/PBCH block(s) from L1 filter(s). The field is used for the derivation of cell measurement results as described in 5.5.3.3 and the reporting of beam measurement information per SS/PBCH block index as described in 5.5.5.2.

	allowedCellsToAddModList
List of cells to add/modify in the allow-list of cells. It applies only to SSB resources.

	allowedCellsToRemoveList
List of cells to remove from the allow-list of cells.

	associatedMeasGapSSB
Indicates the associated measurement gap for SSB measuring identified by ssb-ConfigMobility in this measurement object. When multiple MeasObjectNR with the same SSB frequency are configured, the network configures the same measurement gap ID in this field for each MeasObjectNR.

	associatedMeasGapCSIRS
Indicates the associated measurement gap for CSI-RS measuring identified by csi-rs-ResourceConfigMobility in this measurement object.

	cellsToAddModList
List of cells to add/modify in the cell list.

	cellsToRemoveList
List of cells to remove from the cell list. 

	excludedCellsToAddModList
List of cells to add/modify in the exclude-list of cells. It applies only to SSB resources.

	excludedCellsToRemoveList
List of cells to remove from the exclude-list of cells.

	freqBandIndicatorNR
The frequency band in which the SSB and/or CSI-RS indicated in this MeasObjectNR are located and according to which the UE shall perform the RRM measurements. This field is always provided when the network configures measurements with this MeasObjectNR.

	measCyclePSCell
The parameter is used only when the PSCell is configured on the frequency indicated by the measObjectNR and the SCG is deactivated, see TS 38.133 [14]. The field may also be configured when the PSCell is not configured on that frequency.

	measCycleSCell
The parameter is used only when an SCell is configured on the frequency indicated by the measObjectNR and is in deactivated state, see TS 38.133 [14]. gNB configures the parameter whenever an SCell is configured on the frequency indicated by the measObjectNR, but the field may also be signalled when an SCell is not configured. Value sf160 corresponds to 160 sub-frames, value sf256 corresponds to 256 sub-frames and so on.

	nrofCSInrofCSI-RS-ResourcesToAverage
Indicates the maximum number of measurement results per beam based on CSI-RS resources to be averaged. The same value applies for each detected cell associated with this MeasObjectNR.

	nrofSS-BlocksToAverage
Indicates the maximum number of measurement results per beam based on SS/PBCH blocks to be averaged. The same value applies for each detected cell associated with this MeasObject.

	ntn-PolarizationDL
If present, this parameter indicates polarization information for Downlink transmission on service link: including Right hand, Left hand circular polarizations (RHCP, LHCP) and Linear polarization

	ntnPolarizationUL 
If present, this parameter indicates Polarization information for Uplink service link. If not present and ntnPolarizationDL is present, UE assumes a same polarization for UL and DL.

	offsetMO
Offset values applicable to all measured cells with reference signal(s) indicated in this MeasObjectNR.

	quantityConfigIndex
Indicates the n-th element of quantityConfigNR-List provided in MeasConfig.

	referenceSignalConfig
RS configuration for SS/PBCH block and CSI-RS.

	refFreqCSI-RS
Point A which is used for mapping of CSI-RS to physical resources according to TS 38.211 [16] clause 7.4.1.5.3.

	smtc1
Primary measurement timing configuration. (see clause 5.5.2.10).

	smtc2
Secondary measurement timing configuration for SS corresponding to this MeasObjectNR with PCI listed in pci-List. For these SS, the periodicity is indicated by periodicity in smtc2 and the timing offset is equal to the offset indicated in periodicityAndOffset modulo periodicity. periodicity in smtc2 can only be set to a value strictly shorter than the periodicity indicated by periodicityAndOffset in smtc1 (e.g. if periodicityAndOffset indicates sf10, periodicity can only be set of sf5, if periodicityAndOffset indicates sf5, smtc2 cannot be configured).

	smtc3list
Measurement timing configuration list for SS corresponding to IAB-MT. This is used for the IAB-node's discovery of other IAB-nodes and the IAB-Donor-DUs.

	smtc4List
Measurement timing configuration list for NTN deployments. Details FFS. FFS whether smtc1 or smtc2 can be configured with this.

	ssbFrequency
Indicates the frequency of the SS associated to this MeasObjectNR. For operation with shared spectrum channel access, this field is a k*30 kHz shift from the sync raster where k = 0,1,2, and so on if the reportType within the corresponding ReportConfigNR is set to reportCGI (see TS 38.211 [16], clause 7.4.3.1). Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value (see TS 38.101-1 [15]).

	ssb-PositionQCL-Common
Indicates the QCL relationship between SS/PBCH blocks for all measured cells as specified in TS 38.213 [13], clause 4.1.

	ssbSubcarrierSpacing
Subcarrier spacing of SSB.
Only the following values are applicable depending on the used frequency:
FR1:    15 or 30 kHz
FR2-1:  120 or 240 kHz
FR2-2:  120, 480, or 960 kHz

	t312
The value of timer T312. Value ms0 represents 0 ms, ms50 represents 50 ms and so on.


 
	RMTC-Config field descriptions

	measDurationSymbols
Number of consecutive symbols for which the Physical Layer reports samples of RSSI (see TS 38.215 [9], clause 5.1.21). Value sym1 corresponds to one symbol, sym14or12 corresponds to 14 symbols of the reference numerology for NCP and 12 symbols for ECP, and so on.
If measDurationSymbols-v1700 is signalled, the UE ignores measDurationSymbols-r16.

	ref-SCS-CP
Indicates a reference subcarrier spacing and cyclic prefix to be used for RSSI measurements (see TS 38.215 [9]). Value kHz15 corresponds to 15kHz, kHz30 corresponds to 30 kHz, value kHz60-NCP corresponds to 60 kHz using normal cyclic prefix (NCP), and kHz60-ECP corresponds to 60 kHz using extended cyclic prefix (ECP).
If ref-SCS-CP-v1700 is signalled, the UE ignores ref-SCS-CP-r16.

	rmtc-Bandwidth
Indicates the bandwidth for the RSSI measurement (see TS 38. 215 [9], clause 5.1.21).

	rmtc-Frequency
Indicates the center frequency of the measured bandwidth (see TS 38. 215 [9], clause 5.1.21).

	rmtc-Periodicity
Indicates the RSSI measurement timing configuration (RMTC) periodicity (see TS 38.215 [9], clause 5.1.21).

	rmtc-SubframeOffset
Indicates the RSSI measurement timing configuration (RMTC) subframe offset for this frequency (see TS 38.215 [9], clause 5.1.21). For inter-frequency measurements, this field is optional present and if it is not configured, the UE chooses a random value as rmtc-SubframeOffset for measDurationSymbols which shall be selected to be between 0 and the configured rmtc-Periodicity with equal probability.


 
	ReferenceSignalConfig field descriptions

	csi-rs-ResourceConfigMobility
CSI-RS resources to be used for CSI-RS based RRM measurements.

	ssb-ConfigMobility
SSB configuration for mobility (nominal SSBs, timing configuration).


 
	SSB-ConfigMobility field descriptions

	deriveSSB-IndexFromCell
If this field is set to true, UE assumes SFN and frame boundary alignment across cells on the same frequency carrier as specified in TS 38.133 [14]. Hence, if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, this field indicates whether the UE can utilize the timing of this serving cell to derive the index of SS block transmitted by neighbour cell. Otherwise, this field indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.

	[bookmark: _Hlk97458315]deriveSSB-IndexFromCellInter
If this field is present, UE assumes SFN and frame boundary alignment between the reference serving cell indicated by ServCellIndex and all neighbour cells in this MeasObjectNR as specified in TS 38.133 [14]. This field also indicates that the UE can utilize the timing of the reference serving cell indicated by ServCellIndex to derive the index of SS block transmitted by all neighbour cells with same frequency as this MeasObjectNR.

	ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration. The first/leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not to be measured while value 1 indicates that the corresponding SS/PBCH block is to be measured (see TS 38.215 [9]). When the field is not configured the UE measures on all SS blocks. Regardless of the value of this field, SS/PBCH blocks outside of the applicable smtc are not to be measured. See TS 38.215 [9] clause 5.1.1.


 
	SSB-PositionQCL-CellsToAddMod field descriptions

	physCellId
Physical cell identity of a cell in the cell list.

	ssb-PositionQCL
Indicates the QCL relation between SS/PBCH blocks for a specific cell as specified in TS 38.213 [13], clause 4.1. If provided, the cell specific value overwrites the value signalled by ssb-PositionQCL-Common.


 
	Conditional Presence
	Explanation

	CSI-RS
	This field is mandatory present if csi-rs-ResourceConfigMobility is configured, otherwise, it is absent.

	SSBorAssociatedSSB
	This field is mandatory present if ssb-ConfigMobility is configured or associatedSSB is configured in at least one cell. Otherwise, it is absent, Need R.

	IntraFreqConnected
	This field is optionally present, Need R if the UE is configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR, otherwise, it is absent.

	SharedSpectrum
	This field is mandatory present if this MeasObject is for a frequency which operates with shared spectrum channel access. Otherwise, it is absent, Need R.



–	NTN-NeighCellConfigInfo
The IE NTN-NeighCellConfigInfo provides parameters needed for the intra-frequency neighbour cells and inter-frequency neighbour cell.
NTN-NeighCellConfigList information element
-- ASN1START
-- TAG- NeighCellNTNConfigList-START
 
NeighCellNTNConfigInfo-r17 ::=             SEQUENCE {
    epochTime2-r17                         EpochTime-r17                                                    OPTIONAL,  -- Need R
    ntn-UlSyncValidityDuration-r17         ENUMERATED{ s5, s10, s15, s20, s25, s30, s35,
                                              s40, s45, s50, s55, s60, s120, s180, s240}                    OPTIONAL,  -- Need R
    ntn-PolarizationDL-r17                 ENUMERATED {rhcp,lhcp,linear}                                    OPTIONAL,  -- Need R
    ntn-PolarizationUL-r17                 ENUMERATED {rhcp,lhcp,linear}                                    OPTIONAL,  -- Need R
    ephemerisInfo2-r17                     EphemerisInfo-r17                                                OPTIONAL,  -- Need R
    ...
}
 
EpochTime2-r17 ::=              SEQUENCE {
    sfn-r17                        INTEGER(0..1023),
    subFrameNR-r17                 INTEGER(0..9)
}

-- TAG-NTN-CONFIG-STOP
-- ASN1STOP

	ephemerisInfo2
This field provides satellite ephemeris either in format of position and velocity state vector or in format of orbital parameters. This field is excluded when determining changes in system information, i.e. changes of XXX should neither result in system information change notifications nor in a modification of valueTag in SIB1.

	epochTime2
Indicate the epoch time for assistance information (i.e. neighbour cell’s satellite ephemeris in IE ephemeris Info). When explicitly provided through SIB, epoch Time is the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signalled together with the assistance information. If this field is absent, the epoch time is same as the epoch time in NTN-Config.

	ntn-PolarizationDL2
If present, this parameter indicates polarization information for Downlink transmission on service link: including Right hand, Left hand circular polarizations (RHCP, LHCP) and Linear polarization.

	ntn-PolarizationUL2
If present, this parameter indicates Polarization information for Uplink service link.
If not present and ntnPolarizationDL2 is present, UE assumes a same polarization for UL and DL.

	ntn-UlSyncValidityDuration2
A validity duration configured by the network for assistance information (i.e. neighbour cell’s satellite ephemeris in IE ephemeris Info) which indicates the maximum time during which the UE can apply assistance information without having acquired new assistance information. The unit of ntn-UlSyncValidityDuration is second. This parameter applies to both connected and idle mode UEs.If this field is absent, the ntn-UlSyncValidityDuration2 is same as the ntn-UlSyncValidityDuration in NTN-Config.



–	 Multiplicity and type constraint definitions
-- ASN1START
-- TAG-MULTIPLICITY-AND-TYPE-CONSTRAINT-DEFINITIONS-START
 
maxAdditionalRACH-r17                   INTEGER ::= 999     -- Maximum number of additional RACH configurations is FFS, value 999 to
[bookmark: _GoBack]                                                            -- make ASN.1 compile
maxAI-DCI-PayloadSize-r16               INTEGER ::= 128      --Maximum size of the DCI payload scrambled with ai-RNTI
maxAI-DCI-PayloadSize-1-r16             INTEGER ::= 127      --Maximum size of the DCI payload scrambled with ai-RNTI minus 1
maxBandComb                             INTEGER ::= 65536   -- Maximum number of DL band combinations
maxBandsUTRA-FDD-r16                    INTEGER ::= 64      -- Maximum number of bands listed in UTRA-FDD UE caps
maxBH-RLC-ChannelID-r16                 INTEGER ::= 65536   -- Maximum value of BH RLC Channel ID
maxBT-IdReport-r16                      INTEGER ::= 32      -- Maximum number of Bluetooth IDs to report
maxBT-Name-r16                          INTEGER ::= 4       -- Maximum number of Bluetooth name
maxCAG-Cell-r16                         INTEGER ::= 16      -- Maximum number of NR CAG cell ranges in SIB3, SIB4
maxTwoPUCCH-Grp-ConfigList-r16          INTEGER ::= 32      -- Maximum number of supported configuration(s) of {primary PUCCH group
                                                            -- config, secondary PUCCH group config}
maxCBR-Config-r16                       INTEGER ::= 8       -- Maximum number of CBR range configurations for sidelink communication
                                                            -- congestion control
maxCBR-Config-1-r16                     INTEGER ::= 7       -- Maximum number of CBR range configurations for sidelink communication
                                                            -- congestion control minus 1
maxCBR-Level-r16                        INTEGER ::= 16      -- Maximum number of CBR levels
maxCBR-Level-1-r16                      INTEGER ::= 15      -- Maximum number of CBR levels minus 1
maxCellExcluded                         INTEGER ::= 16      -- Maximum number of NR exclude-listed cell ranges in SIB3, SIB4
maxCellGroupings-r16                    INTEGER ::= 32      -- Maximum number of cell groupings for NR-DC
maxCellHistory-r16                      INTEGER ::= 16      -- Maximum number of visited PCells reported
maxPSCellHistory-r17                    INTEGER ::= 16      -- Maximum number of visited PSCells reported
maxCellNTN                              INTEGER ::= FFS     -- Maximum number of cells that are configured with assistance information for NTN
maxCellInter                            INTEGER ::= 16      -- Maximum number of inter-Freq cells listed in SIB4
maxCellIntra                            INTEGER ::= 16      -- Maximum number of intra-Freq cells listed in SIB3
maxCellMeasEUTRA                        INTEGER ::= 32      -- Maximum number of cells in E-UTRAN
maxCellMeasIdle-r16                     INTEGER ::= 8       -- Maximum number of cells per carrier for idle/inactive measurements
maxCellMeasUTRA-FDD-r16                 INTEGER ::= 32      -- Maximum number of cells in FDD UTRAN
maxCellAllowed                          INTEGER ::= 16      -- Maximum number of NR allow-listed cell ranges in SIB3, SIB4
maxEARFCN                               INTEGER ::= 262143  -- Maximum value of E-UTRA carrier frequency
maxEUTRA-CellExcluded                   INTEGER ::= 16      -- Maximum number of E-UTRA exclude-listed physical cell identity ranges
                                                            -- in SIB5
maxEUTRA-NS-Pmax                        INTEGER ::= 8       -- Maximum number of NS and P-Max values per band
maxFeatureCombPreambles-FFS-r17         INTEGER ::= 999     -- Maximum number of feature combination preambles FFS, value 999 to make
                                                            -- ASN.1 compile
maxLogMeasReport-r16                    INTEGER ::= 520     -- Maximum number of entries for logged measurements
maxMultiBands                           INTEGER ::= 8       -- Maximum number of additional frequency bands that a cell belongs to
maxNARFCN                               INTEGER ::= 3279165 -- Maximum value of NR carrier frequency
maxNR-NS-Pmax                           INTEGER ::= 8       -- Maximum number of NS and P-Max values per band
maxFreqIdle-r16                         INTEGER ::= 8       -- Maximum number of carrier frequencies for idle/inactive measurements
maxNeighCellConfig-r17                  INTEGER ::= FFS     -- Maximum number of neighbour cell assistance information provided by the network
maxNrofServingCells                     INTEGER ::= 32      -- Max number of serving cells (SpCells + SCells)
maxNrofServingCells-1                   INTEGER ::= 31      -- Max number of serving cells (SpCells + SCells) minus 1
maxNrofAggregatedCellsPerCellGroup      INTEGER ::= 16
maxNrofAggregatedCellsPerCellGroupMinus4-r16 INTEGER ::= 12
maxNrofDUCells-r16                      INTEGER ::= 512     -- Max number of cells configured on the collocated IAB-DU
maxNrofAppLayerMeas-r17                 INTEGER ::= 16      -- Max number of simultaneous application layer measurements
maxNrofAppLayerMeas-1-r17               INTEGER ::= 15      -- Max number of simultaneous application layer measurements-1
maxNrofAvailabilityCombinationsPerSet-r16   INTEGER ::= 512 -- Max number of AvailabilityCombinationId used in the DCI format 2_5
maxNrofAvailabilityCombinationsPerSet-1-r16 INTEGER ::= 511 -- Max number of AvailabilityCombinationId used in the DCI format 2_5 minus 1
maxNrofSCellActRS-r17                   INTEGER ::= 255     -- Max number of RS configurations per SCell for SCell activation
maxNrofSCells                           INTEGER ::= 31      -- Max number of secondary serving cells per cell group
maxNrofCellMeas                         INTEGER ::= 32      -- Maximum number of entries in each of the cell lists in a measurement object
maxNrofRelayToMeasure-r17               INTEGER ::= 32      -- Maximum number of L2 U2N Relay UEs to measure for each measurement object
                                                            -- on sidelink frequency
maxNrofCG-SL-r16                        INTEGER ::= 8       -- Max number of sidelink configured grant

<Unchanged Texts Removed>
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	Timer
	Start
	Stop
	At expiry

	T300
	Upon transmission of RRCSetupRequest.
	Upon reception of RRCSetup or RRCReject message, cell re-selection and upon abortion of connection establishment by upper layers.
	Perform the actions as specified in 5.3.3.7. 

	T301
	Upon transmission of RRCReestabilshmentRequest
	Upon reception of RRCReestablishment or RRCSetup message as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE

	T302
	Upon reception of RRCReject while performing RRC connection establishment or resume, upon reception of RRCRelease with waitTime.
	Upon entering RRC_CONNECTED or RRC_IDLE, upon cell re-selection and upon reception of RRCReject message.
	Inform upper layers about barring alleviation as specified in 5.3.14.4

	T304
	Upon reception of RRCReconfiguration message including reconfigurationWithSync or upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync.
	Upon successful completion of random access on the corresponding SpCell
For T304 of SCG, upon SCG release
	For T304 of MCG, in case of the handover from NR or intra-NR handover, initiate the RRC re-establishment procedure; In case of handover to NR, perform the actions defined in the specifications applicable for the source RAT. If any DAPS bearer is configured and if there is no RLF in source PCell, initiate the failure information procedure.

For T304 of SCG, inform network about the reconfiguration with sync failure by initiating the SCG failure information procedure as specified in 5.7.3.

	T310
	Upon detecting physical layer problems for the SpCell i.e. upon receiving N310 consecutive out-of-sync indications from lower layers.
	Upon receiving N311 consecutive in-sync indications from lower layers for the SpCell, upon receiving RRCReconfiguration with reconfigurationWithSync for that cell group, upon reception of MobilityFromNRCommand, upon the reconfiguration of rlf-TimersAndConstant, upon initiating the connection re-establishment procedure, upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync for that cell group, and upon initiating the MCG failure information procedure.
Upon SCG release, if the T310 is kept in SCG.
	If the T310 is kept in MCG: If AS security is not activated: go to RRC_IDLE else: initiate the MCG failure information procedure as specified in 5.7.3b or the connection re-establishment procedure as specified in 5.3.7 or the procedure as specified in 5.3.10.3 if any DAPS bearer is configured.
If the T310 is kept in SCG, Inform E-UTRAN/NR about the SCG radio link failure by initiating the SCG failure information procedure as specified in 5.7.3.

	T311
	Upon initiating the RRC connection re-establishment procedure
	Upon selection of a suitable NR cell or a cell using another RAT.
	Enter RRC_IDLE

	T312
	If T312 is configured in MCG: Upon triggering a measurement report for a measurement identity for which T312 has been configured and useT312 has been set to true, while T310 in PCell is running.
If T312 is configured in SCG and useT312 has been set to true: Upon triggering a measurement report for a measurement identity for which T312 has been configured, while T310 in PSCell is running.
	Upon receiving N311 consecutive in-sync indications from lower layers for the SpCell, receiving RRCReconfiguration with reconfigurationWithSync for that cell group, upon reception of MobilityFromNRCommand, upon initiating the connection re-establishment procedure, upon the reconfiguration of rlf-TimersAndConstant, upon initiating the MCG failure information procedure, upon conditional reconfiguration execution i.e. when applying a stored RRCReconfiguration message including reconfigurationWithSync for that cell group, and upon the expiry of T310 in corresponding SpCell.
Upon SCG release, if the T312 is kept in SCG
	If the T312 is kept in MCG initiate the MCG failure information procedure as specified in 5.7.3b or the connection re-establishment procedure.
If the T312 is kept in SCG, Inform E-UTRAN/NR about the SCG radio link failure by initiating the SCG failure information procedure.as specified in 5.7.3.

	T316
	Upon transmission of the MCGFailureInformation message
	Upon receiving RRCRelease,  RRCReconfiguration with reconfigurationwithSync for the PCell, MobilityFromNRCommand, or upon initiating the re-establishment procedure
	Perform the actions as specified in 5.7.3b.5.

	T319
	Upon transmission of RRCResumeRequest or RRCResumeRequest1.
	Upon reception of RRCResume, RRCSetup, RRCRelease, RRCRelease with suspendConfig or RRCReject message and upon cell re-selection.
	Perform the actions as specified in 5.3.13.5.

	T320
	Upon reception of t320 or upon cell (re)selection to NR from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, upon reception of RRCRelease, when PLMN selection or SNPN selection is performed on request by NAS, when the UE enters RRC_IDLE from RRC_INACTIVE, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT).
	Discard the cell reselection priority information provided by dedicated signalling.

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cgi-info, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI and upon detecting that a cell is not broadcasting SIB1.
	Initiate the measurement reporting procedure, stop performing the related measurements.

	T322
	Upon receving measConfig including reportConfigNR with the purpose set to reportSFTD and drx-SFTD-NeighMeas is set to true.
	Upon acquiring the SFTD measurement results, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportSFTD.
	Initiate the measurement reporting procedure, stop performing the related measurements.

	T325
	Upon reception of RRCRelease message with deprioritisationTimer.
	
	Stop deprioritisation of all frequencies or NR signalled by RRCRelease.

	T330
	Upon receiving LoggedMeasurementConfiguration message
	Upon log volume exceeding the suitable UE memory, upon initiating the release of LoggedMeasurementConfiguration procedure
	Perform the actions specified in 5.5a.1.4

	T331
	Upon receiving RRCRelease message with measIdleDuration
	Upon receiving RRCSetup, RRCResume, RRCRelease with idle/inactive measurement configuration, upon cell selection/reselection to a cell that does not belong to the validityArea (if configured), or upon cell re-selection to another RAT.
	Perform the actions as specified in 5.7.8.3.

	T342
	Upon transmitting UEAssistanceInformation message with DelayBudgetReport.
	Upon releasing delayBudgetReportingConfig during the connection re-establishment/resume procedures, and upon receiving delayBudgetReportingConfig set to release.
	No action.

	T345
	Upon transmitting UEAssistanceInformation message with overheatingAssistance
	Upon releasing overheatingAssistance during the connection re-establishment procedure, upon initiating the connection resumption procedure, and upon receiving overheatingAssistanceConfig set to release.
	No action.

	T346a (The UE maintains one instance of this timer per cell group)
	Upon transmitting UEAssistanceInformation message with drx-Preference.
	Upon releasing drx-PreferenceConfig during the connection re-establishment/resume procedures, upon receiving drx-PreferenceConfig set to release, or upon performing MR-DC release.
	No action.

	T346b (The UE maintains one instance of this timer per cell group)
	Upon transmitting UEAssistanceInformation message with maxBW-Preference.
	Upon releasing maxBW-PreferenceConfig during the connection re-establishment/resume procedures, upon receiving maxBW-PreferenceConfig set to release, or upon performing MR-DC release.
	No action.

	T346c (The UE maintains one instance of this timer per cell group)
	Upon transmitting UEAssistanceInformation message with maxCC-Preference.
	Upon releasing maxCC-PreferenceConfig during the connection re-establishment/resume procedures, upon receiving maxCC-PreferenceConfig set to release, or upon performing MR-DC release.
	No action.

	T346d (The UE maintains one instance of this timer per cell group)
	Upon transmitting UEAssistanceInformation message with maxMIMO-LayerPreference.
	Upon releasing maxMIMO-LayerPreferenceConfig during the connection re-establishment/resume procedures, upon receiving maxMIMO-LayerPreferenceConfig set to release, or upon performing MR-DC release.
	No action.

	T346e (The UE maintains one instance of this timer per cell group)
	Upon transmitting UEAssistanceInformation message with minSchedulingOffsetPreference.
	Upon releasing minSchedulingOffsetPreferenceConfig during the connection re-establishment/resume procedures, upon receiving minSchedulingOffsetPreferenceConfig set to release, or upon performing MR-DC release.
	No action.

	T346f
	Upon transmitting UEAssistanceInformation message with releasePreference.
	Upon releasing releasePreferenceConfig during the connection re-establishment/resume procedures, or upon receiving releasePreferenceConfig set to release.
	No action.

	T350
	Upon transmitting DedicatedSIBRequest message with requestedSIB-List and/or  requestedPosSIB-List.
	Upon acquiring the requested SIB(s) or posSIB(s), upon releasing onDemandSIB-Request during the connection re-establishment procedures, upon receiving onDemandSIB-Request set to release, upon reception of RRCRelease or upon successful change of PCell while in RRC_CONNECTED.
	No action

	T380
	Upon reception of t380 in RRCRelease.
	Upon reception of RRCResume, RRCSetup or RRCRelease.
	Perform the actions as specified in 5.3.13.

	T390
	When access attempt is barred at access barring check for an Access Category. The UE maintains one instance of this timer per Access Category.
	Upon cell (re)selection, upon entering RRC_CONNECTED, upon reception of RRCReconfiguration including reconfigurationWithSync, upon change of PCell while in RRC_CONNECTED, upon reception of MobilityFromNRCommand, or upon reception of RRCRelease.
	Perform the actions as specified in 5.3.14.4.

	T400
	Upon transmission of RRCReconfigurationSidelink
	Upon reception of RRCReconfigurationFailureSidelink or RRCReconfigurationCompleteSidelink
	Perform the Sidelink radio link failure related actions as specified in 5.8.9.3.

	TXXX
	At epochTime indicated in SIB19.
	
	Re-acquire SIB19, instruct the lower layer the expiry of TXXX .

	TYYY
	At epochTime2 indicated in SIB19.
	
	Re-acquire SIB19.



	TEXT PROPOSAL END



