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	CHANGE START


–
SIB1

Editor’s Note: Discuss whether to keep SIB1 for the December version. FFS

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.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channels: BCCH and BR-BCCH

Direction: Network to UE

SIB1 message

-- ASN1START

-- TAG-SIB1-START

SIB1 ::=

SEQUENCE {


-- FFS / TODO: Add other parameters. 


-- Time domain positions of the transmitted SS-blocks in an SS-Burst-Set (see 38.213, section 4.1)


ssb-PositionsInBurst



SEQUENCE {



-- Indicates the presence of the up to 8 SSBs in one group



inOneGroup






BIT STRING (SIZE (8)),



-- For above 6 GHz: indicates which groups of SSBs is present



groupPresence





BIT STRING (SIZE (8))









OPTIONAL -- Cond above6GHzOnly


},


-- The SSB periodicity in msec for the rate matching purpose (see 38.211, section [7.4.3.1])


ssb-periodicityServingCell


ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160, spare1, spare2 },


-- TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. 


-- (see 38.213, section 7.4)


ss-PBCH-BlockPower




INTEGER (-60..50),


uplinkConfigCommon




UplinkConfigCommon











OPTIONAL,




supplementaryUplink





UplinkConfigCommon













OPTIONAL, -- Cond SUL


tdd-UL-DL-configuration



TDD-UL-DL-ConfigCommon










OPTIONAL, -- Cond TDD


pdcch-ConfigCommon




PDCCH-ConfigCommon











OPTIONAL

}

-- TAG-SIB1-STOP

-- ASN1STOP

	CHANGE END


	CHANGE START


–
BandwidthPart-Config

The BandwidthPart-Config IE is used to configure a bandwidth part as defined in 38.211, section 4.2.2. Bandwidth parts are configured per serving cell for uplink (if the serving cell is configured with an uplink) and for downlink. 

BandwidthPart.Config information element

-- ASN1START

-- TAG-BANDWIDTH-PART-START

BandwidthPart-Config ::= 


SEQUENCE {


-- FFS: Conditions! What to do when certain fields or the entire bandwidth part is omitted? Assume parameters of the carrier instead?


-- 

Or use the initialBWP derived from SIB1 or ServingCellConfigCommon? Or make it mandatory to provide at least one BWP.


-- NOTE: The changes in this section are based on RAN1 agreements (not from the official L1 parameter list):


-- The bandwidth parts for downlink. (see 38.211, 38.213, section 12)


downlinkBandwidthPartsToReleaseList


SEQUENCE (SIZE (1..maxNrofBandwidthParts)) OF BandwidthPartId

OPTIONAL,


downlinkBandwidthPartsToAddModList


SEQUENCE (SIZE (1..maxNrofBandwidthParts)) OF DownlinkBandwidthPart
OPTIONAL,


-- ID of the downlink bandwidth part to be used upon MAC-activation of an  SCell. If not provided, the UE uses the default BWP


firstActiveDownlinkBwp-Id




BandwidthPartId













OPTIONAL, -- Cond SCellOnly


-- Corresponds to L1 parameter 'default-DL-BWP'.


-- ID of the downlink bandwidth part to be used upon expiry of txxx.


-- This field is UE specific. When the field is absent the UE uses the the initial BWP as default BWP.


-- (see 38.211, 38.213, section 12)


-- FFS: May the NW change the default BWP with a regular RRC reconfiguration or only with Reconfiguration with sync?


-- FFS: Whether to add a default uplink BWP


defaultDownlinkBwp-Id





BandwidthPartId













OPTIONAL,


uplinkBandwidthPartsConfig




SEQUENCE {

-- The bandwidth parts for uplink. In case of TDD uplink- and downlink BWP with the same bandwidthPartId are considered 


-- as a BWP pair and must have the same center frequency. 



uplinkBandwidthPartsToReleaseList


SEQUENCE (SIZE (1..maxNrofBandwidthParts)) OF BandwidthPartId

OPTIONAL,



uplinkBandwidthPartsToAddModList


SEQUENCE (SIZE (1..maxNrofBandwidthParts)) OF UplinkBandwidthPart
OPTIONAL,



firstActiveUplinkBwp-Id





BandwidthPartId













OPTIONAL -- Cond SCellorSUL


}




























OPTIONAL,

supplementaryUplinkPartsConfig



SEQUENCE {


supplementary-UL-BWP-ToReleaseList


SEQUENCE (SIZE (1..maxNrofBandwidthParts)) OF BandwidthPartId

OPTIONAL, -- Cond SULconfigured


supplementary-UL-BWP-ToAddModList


SEQUENCE (SIZE (1..maxNrofBandwidthParts)) OF UplinkBandwidthPart
OPTIONAL, -- Cond SULconfigured


firstActiveUplinkBwp-Id





BandwidthPartId













OPTIONAL -- Cond SCellorSUL


}




























OPTIONAL,



-- The duration in ms after which the UE falls back to the default Bandwidth Part. (see 38.321, section FFS_Section) 


-- The UE starts the timer when it switches its active downlink BWP to a downlink BWP other than the default downlink BWP. 


-- The UE restarts the timer to the initial value when it successfully decodes a DCI to schedule PDSCH(s) in its active downlink BWP. 


-- When the timer expires, the UE switches its active downlink BWP to the default downlink (FFS: and uplink?) BWP.


-- The value 0.5 ms is only applicable for carriers >6 GHz


-- FFS: For TDD the UE switches also the paired uplink BWP to the one with the defaultDownlinkBwp-Id.


-- FFS: For FDD the UE switches the uplink BWP????? If only DL is affected, consider moving it into the DownlinkBandwidthPart


-- FFS: RAN2 to discuss/confirm value range. RAN1 just suggested values from 1ms/0.5ms and up to about 50 ms. 


-- FFS: Rapporteur adopted DRX inactivity timers as baseline. 


-- When the network releases the timer configuration, the UE stops the timer without swithching to the default (FFS: and uplink?) BWP.


bandwidthPartInactivityTimer



SetupRelease { ENUMERATED { 














ms0dot5, ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60, ms80, spare}}











OPTIONAL
--
Need M


}

-- Parameters used in UplinkBandwidthPart and DownlinkBandwidthPart

BandwidthPart ::= 




SEQUENCE {


-- An identifier for this bandwidth part. 


-- Corresponds to L1 parameter 'UL-BWP-index'. (see 38.211, 38.213, section 12)


bandwidthPartId




BandwidthPartId,


-- Frequency domain location and bandwidth of this bandwidth part defined commonly in a table (FFS_Section). It is represents the 


-- distance in number of PRBs in relation to the lowest usable subcarrier defined by the scsSpecificCarrier


-- with the same subcarrier spacing as this BWP. 


-- Corresponds to L1 parameter 'DL-BWP-loc'. (see 38.211, section FFS_Section).




-- In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bandwidthPartId) must have the same location (see 38.211, section REF)


-- FFS_Value: RAN1 seems to discuss the final range.  


locationAndBandwidth


INTEGER (1..65536)






OPTIONAL,


-- Subcarrier spacing to be used in this BWP. It is applied to at least PDCCH, PDSCH and corresponding DMRS.


-- The values provided here are converted into a subcarrier spacing as indicated in 38.211, Table 4.1-2. 


-- FFS: Isn't the SCS known from the SCS configured in the scsSpecificCarrier? 


subcarrierSpacing



ENUMERATED {n0, n1, n2, n3, n4} 










OPTIONAL,


-- Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. 


-- Normal CP is supported for all numerologies and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. 


-- (see 38.211, section 4.2.2)


cyclicPrefix




ENUMERATED { extended }













OPTIONAL
}

UplinkBandwidthPart ::= 


SEQUENCE {


genericParameters




BandwidthPart,
-- Frequency location of the uplink "direct current" frequency. 


-- Corresponds to L1 parameter 'UL-BWP-DC'. (see 38.211, section FFS_Section)


directCurrentLocation


INTEGER (0..3299)














OPTIONAL, 


-- FFS_CHECK: Several (UE specific) BWPs may be configured with RACH resources. Hence, they must be provided with 


-- the information in RACH-ConfigCommon... even though it is in this case strictly speaking not a cell-specific parameter.


-- OK to keep or re-structure the RACH config?


rach-ConfigCommon




RACH-ConfigCommon













OPTIONAL,


pusch-ConfigCommon




PUSCH-ConfigCommon













OPTIONAL,


pusch-Config





PUSCH-Config














OPTIONAL,





pucch-ConfigCommon




PUCCH-ConfigCommon













OPTIONAL,


pucch-Config





PUCCH-Config














OPTIONAL,

srs-Config






SRS-Config















OPTIONAL
}

DownlinkBandwidthPart ::= 


SEQUENCE {


genericParameters




BandwidthPart,


pdcch-ConfigCommon




PDCCH-ConfigCommon











OPTIONAL
}

BandwidthPartId
::=





INTEGER (0..maxNrofBandwidthParts-1)

-- TAG-BANDWIDTH-PART-STOP 

-- ASN1STOP

	CHANGE END


	CHANGE START


–
CellGroupConfig

The CellGroupConfig IE is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entites and of a primary cell (SpCell) and one or more secondary cells (SCells).

CellGroupConfig information element

-- ASN1START

-- TAG-CELL-GROUP-CONFIG-START

-- Configuration of one Cell-Group:

CellGroupConfig
::= 





SEQUENCE {


cellGroupId








CellGroupId,


-- Logical Channel configuration and association with radio bearers:


rlc-BearerToAddModList 





SEQUENCE (SIZE(1..maxLCH)) OF LCH-Config





OPTIONAL,


rlc-BearerToReleaseList





SEQUENCE (SIZE(1..maxLCH)) OF LogicalChannelIdentity


OPTIONAL,


-- Parameters applicable for the entire cell group:


mac-CellGroupConfig






MAC-CellGroupConfig











OPTIONAL,
-- Need M


rlf-TimersAndConstants





RLF-TimersAndConstants










OPTIONAL,
-- Need M


physical-CellGroupConfig




PhysicalCellGroupConfig










OPTIONAL,
-- Need M


-- Serving Cell specific parameters (PCell and SCells)


spCellConfig







SpCellConfig












OPTIONAL, 
-- Need M


sCellToAddModList






SCellToAddModList











OPTIONAL,
-- Need M


sCellToReleaseList






SCellToReleaseList











OPTIONAL
-- Need M

}

CellGroupId ::=







INTEGER (1.. maxSCellGroups)

-- Configuration of one logical channel:

LCH-Config ::=







SEQUENCE {


logicalChannelIdentity





LogicalChannelIdentity,


-- Associate the logical channel with an SRB or a DRB:


servedRadioBearer






INTEGER (1..32)












OPTIONAL,
-- Cond LCH-SetupOnly


reestablishRLC







ENUMERATED {true}











OPTIONAL, 
-- Need N


rlc-Config








RLC-Config













OPTIONAL,
-- Cond LCH-Setup


mac-LogicalChannelConfig




LogicalChannelConfig










OPTIONAL
-- Cond LCH-Setup


}

LogicalChannelIdentity ::= 




INTEGER (1..ffsValue)

-- Cell-Group specific L1 parameters

PhysicalCellGroupConfig ::=




SEQUENCE {


-- Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUCCH 


-- reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule.


-- Corresponds to L1 parameter 'HARQ-ACK-spatial-bundling' (see 38.213, section FFS_Section)


-- Absence indicates that spatial bundling is disabled.


harq-ACK-Spatial-BundlingPUCCH



ENUMERATED {true}











OPTIONAL
,
-- Need R


-- Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUSCH 


-- reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule.


-- Corresponds to L1 parameter 'HARQ-ACK-spatial-bundling' (see 38.213, section FFS_Section)


-- Absence indicates that spatial bundling is disabled.


harq-ACK-Spatial-BundlingPUSCH



ENUMERATED {true}











OPTIONAL
-- Need R

}

-- Serving cell specific MAC and PHY parameters for a SpCell:

SpCellConfig ::=





SEQUENCE {


-- Parameters for the synchronous reconfiguration to the target SpCell:


reconfigurationWithSync 


SEQUENCE {



spCellConfigCommon




ServingCellConfigCommon,



newUE-Identity





RNTI-Value,



t304







ENUMERATED {ms50, ms100, ms150, ms200, ms500, ms1000, ms2000, ms10000-v1310},



rach-ConfigDedicated



CHOICE {




rach-ConfigDedicatedUL



RACH-ConfigDedicated,




rach-ConfigDedicatedSUL



RACH-ConfigDedicated


}

























OPTIONAL
-- Need M


}


























OPTIONAL,
-- Cond SpCellChange


spCellConfigDedicated



ServingCellConfigDedicated











OPTIONAL
-- Need M

}

SCellToReleaseList ::=



SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex

SCellToAddModList ::=



SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig

SCellConfig ::=





SEQUENCE {


sCellIndex






SCellIndex,


sCellConfigCommon




ServingCellConfigCommon












OPTIONAL,
-- Cond SCellAdd


sCellConfigDedicated



ServingCellConfigDedicated











OPTIONAL
-- Cond SCellAddMod

}

-- TAG-CELL-GROUP-CONFIG-STOP 

-- ASN1STOP

	CellGroupConfig field descriptions

	logicalChannelIdentity

The logical channel identity for both UL and DL.


	Conditional Presence
	Explanation

	LCH-SetupOnly
	The field is mandatory present if the corresponding LCH is being set up; otherwise it is not present.

	LCH-Setup
	The field is mandatory present if the corresponding LCH is being set up; otherwise it is optionally present, need M.

	SpCellChange
	The field is mandatory present in case of SpCell change and security key change; otherwise it is optionally present, need M.

	SCellAdd
	The field is optionally present, need M, upon SCell addition; otherwise it is not present

	SCellAddMod
	The field is mandatory present upon SCell addition; otherwise it is optionally present, need M.


	CHANGE END


	CHANGE START


–
ServingCellConfigCommon

The ServingCellConfigCommon IE is used to configure cell specific parameters of a UE’s serving cell. The IE contains parameters which a UE would typically acquire from SSB, MIB or SIBs when accessing the cell from IDLE. With this IE, the network provides this information in dedicated signalling when configuring a UE with a SCells or with an additional cell group (SCG). It also provides it for SpCells (MCG and SCG) upon reconfiguration with sync. 

ServingCellConfigCommon information element

-- ASN1START

-- TAG-SERVING-CELL-CONFIG-COMMON-START

ServingCellConfigCommon ::=

SEQUENCE {


-- Parameters identifying the target cell (reconfiguration with sync, SCell addition, PSCell addition)


-- FFS: Need to indicate initial BWP here?


-- FFS: Update the following based on input from RAN1 and RAN4


physCellId






PhysCellId












OPTIONAL, -- Cond HOAndSCellAdd,


frequencyInfoDL





FrequencyInfoDL











OPTIONAL, -- Cond InterFreqHOAndSCellAdd


-- The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). 


initialDownlinkBandwidthPart

DownlinkBandwidthPart









OPTIONAL,


uplinkConfigCommon




UplinkConfigCommon










OPTIONAL, -- Cond InterFreqHOAndUplinkSCellAdd


supplementaryUplink





UplinkConfigCommon












OPTIONAL, -- Cond SUL


-- Subcarrier spacing for SIB1, Msg.2/4 for initial access and SI-messages.


-- Values 15, and 30 kHz are applicable for carrier frequencies <6GHz; Values 60 and 120 kHz are applicable for carrier frequencies >6GHz


-- FFS: This must be one of the SCSs defined already inside FrequencyInfoDL. Consider flagging one of those as ”common” instead of this field. 


subcarrierSpacingCommon



SubcarrierSpacing,


-- Indicates the time domain positions of the transmitted SS-blocks in an SS-burst.


-- Corresponds to L1 parameter 'SSB-Transmitted' (see 38.213, section 4.1)


-- FFS_CECHK: Is the NW required to provide always a valid bitmap? If not, we cannot use “need M”


ssb-PositionsInBurst



CHOICE {



-- bitmap for sub 3 GHz



shortBitmap






BIT STRING (SIZE (4)),



-- bitmap for 3-6 GHz



mediumBitmap





BIT STRING (SIZE (8)),



-- bitmap for above 6 GHz



longBitmap






BIT STRING (SIZE (64))


}
























OPTIONAL, -- Need M,


-- The SSB periodicity in msec for the rate matching purpose (see 38.211, section [7.4.3.1])


ssb-periodicityServingCell


ENUMERATED { ms5, ms10, ms20, ms40, ms80, ms160 }



OPTIONAL,


-- Position of (first) DL DM-RS (see 38.211, section 7.4.1.1.1)


dmrs-TypeA-Position




ENUMERATED {pos2, pos3},


-- Subcarrier spacing of SSB. Used only for non-initial access (e.g. SCells, PCell of SCG).


-- If the field is absent the UE shall assume the default value of the band. 


-- FFS in RAN1: Possibility to have several default values? May the field be absent in that case?


subcarrierSpacingSSB



SubcarrierSpacingSSB










OPTIONAL, -- Need R


-- A cell-specific TDD UL/DL configuration. 


tdd-UL-DL-configurationCommon

TDD-UL-DL-ConfigCommon










OPTIONAL, -- Cond TDD


-- A second cell-specific TDD UL/DL configuration. 


-- FFS_CHECK: What does the UE do with two? Which one applies? A union of both? If so, how? 


tdd-UL-DL-configurationCommon2

TDD-UL-DL-ConfigCommon










OPTIONAL, -- Cond TDD


-- TX power that the NW used for SSB transmission. The UE uses it to estimate the RA preamble TX power. 


-- (see 38.213, section 7.4)


ss-PBCH-BlockPower




INTEGER (-60..50)


-- =====================================


-- FFS which of the following are needed


--


--  BandwidthPart-Config


--
ControlResourceSet


--
SearchSpace


--
or include pdcchConfigSIB1 instead of BWP, CORESET and SearchSpace? 


--
bcch-Config 





BCCH-Config,


--
pcch-Config 





PCCH-Config,


--
pdsch-ConfigCommon




PDSCH-ConfigCommon,


--
soundingRS-UL-ConfigCommon


SoundingRS-UL-ConfigCommon,

}

UplinkConfigCommon ::=



SEQUENCE {


-- Absolute uplink frequency configuration and subcarrier specific virtual carriers.


frequencyInfoUL





FrequencyInfoUL










OPTIONAL, -- Cond InterFreqHOAndUplinkSCellAdd


-- The initial uplink BWP configuration for a SpCell (PCell of MCG or SCG). Corresponds to L1 parameter 'initial-UL-BWP'. 


-- (see 38.331, section FFS_Section).


initialUplinkBandwidthPart


UplinkBandwidthPart









OPTIONAL
-- Cond FDD-PCell

}

-- TAG-SERVING-CELL-CONFIG-COMMON-STOP 

-- ASN1STOP

	CHANGE END


	CHANGE START


–
ServingCellConfigDedicated

The ServingCellConfigDedicated IE is used to configure (add or modify) the UE with a serving cell, which may be the SpCell or an SCell of an MCG or SCG. The parameters herein are UE specific. 

ServingCellConfigDedicated information element

-- ASN1START

-- TAG-SERVING-CELL-CONFIG-DEDICATED-START

ServingCellConfigDedicated ::=

SEQUENCE {


-- L1 parameters:


tdd-UL-DL-configurationDedicated
TDD-UL-DL-Config














OPTIONAL, -- Cond TDD


bandwidthParts





BandwidthPart-Config













OPTIONAL,


-- Identifer used to initalite data scrambling (c_init) for both PDSCH.


-- Corresponds to L1 parameter 'Data-scrambling-Identity' (see 38,214, section FFS_Section)


-- FFS:_Replace by tye ScramblingId used in other places?


dataScramblingIdentityPDSCH


INTEGER (0..1007)















OPTIONAL,


-- Identifer used to initalite data scrambling (c_init) for both PUSCH.


-- Corresponds to L1 parameter 'Data-scrambling-Identity' (see 38,214, section FFS_Section)


-- FFS: Replace by tye ScramblingId used in other places?


dataScramblingIdentityPUSCH


INTEGER (0..1007)















OPTIONAL,


-- FFS: Is the PDSCH-Config BWP-specific? If so, move into DownlinkBandwidthPart


pdsch-Config





PDSCH-Config
















OPTIONAL,


-- FFS in RAN1: Tracking Reference Signals configuration: TRS-Config?


csi-MeasConfig





CSI-MeasConfig
















OPTIONAL,





-- MAC parameters:


-- FFS: Is SPS-Config per BWP? If so, split it in UL and DL and move it to the respective UL- and DL BWP)


sps-Config






SPS-Config

















OPTIONAL,


-- Indicates whether this SCell is cross-carrier scheduled by another serving cell.


-- FFS: How to indicate whether CIF is present in the DCIs of the PCell? Should the CrossCarrierSchedulingConfig be included


-- and set to own so that the field “cif-Presence” can be set?


crossCarrierSchedulingConfig

CrossCarrierSchedulingConfig












OPTIONAL,
-- Cond SCell


-- Timing Advance Group ID, as specified in TS 38.321 [3],  which this cell belongs to. 


tag-Id







TAG-Id,


-- Enables the "UE beam lock function (UBF)", which disable changes to the UE beamforming configuration when in NR_RRC_CONNECTED.


-- FFS: Parameter added preliminary based on RAN4 LS in R4-1711823. Decide where to place it (maybe ServingCellConfigCommon or 


-- in a BeamManagement IE??)


ue-BeamLockFunction




ENUMERATED {enabled}














OPTIONAL,


-- Indicates whether UE shall apply as pathloss reference either the downlink of PCell or of SCell that corresponds with this uplink


-- (see 38.213, section 7)


pathlossReferenceLinking


ENUMERATED {pCell, sCell}













OPTIONAL
-- Cond SCell

}

-- TAG-SERVING-CELL-CONFIG-DEDICATED-STOP

-- ASN1STOP

	CHANGE END


	CHANGE START


–
SRS-Config
The SRS-Config IE is used to configure sounding reference signal transmissions. The configuration defines a list of SRS-Resources and a list of SRS-ResourceSets. Each resource set defines a set of SRS-Resources. The network triggers the transmission of the set of SRS-Resources using a configured aperiodicSRS-ResourceTrigger (L1 DCI). 

SRS-Config information element

-- ASN1START

-- TAG-SRS-CONFIG-START

-- SRS configuration allowing to add and remove sets of SRS resources

SRS-Config ::= 






SEQUENCE {


srs-ResourceSetToReleaseList 


SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SRS-ResourceSetId



OPTIONAL, 
-- Need M


srs-ResourceSetToAddModList 


SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SRS-ResourceSet



OPTIONAL, 
-- Need M


srs-ResourceToReleaseList 
 


SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-ResourceId




OPTIONAL,
-- Need M


srs-ResourceToAddModList 
 


SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SRS-Resource




OPTIONAL, 
-- Need M


-- RNTI used for SRS TPC. Corresponds to L1 parameter 'TPC-SRS-RNTI' (see 38.213, section 10)


-- FFS: RAN1 models different RNTIs (on PDCCH) as different Search Spaces. Do the same here? Group e.g. with monitoring periodicity


-- and other PDCCH parameters (if any)


tpc-SRS-RNTI






RNTI-Value
















OPTIONAL,


-- If enabled or absent, UE applies TPC commands via accumulation. If not enabled, UE applies the TPC command without accumulation 


-- (this applies to SRS when a separate closed loop is configured for SRS)


-- Corresponds to L1 parameter 'Accumulation-enabled-srs' (see 38,213, section 7.3)


tpcAccumulation






ENUMERATED {disabled}













OPTIONAL,
-- Need R


-- Whether UE uses codebook based or non-codebook based transmission. Corresponds to L1 parameter 'ulTxConfig' (see 38.214, section 6.1.1)


txConfig







ENUMERATED {codebook, nonCodebook}

}

-- A set of SRS resources

SRS-ResourceSet ::= 




SEQUENCE {


srs-ResourceSetId





SRS-ResourceSetId,


srs-ResourcesIds





SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF SRS-ResourceId,


-- The DCI "code point" upon which the UE shall transmit SRS according to this SRS resource set configuration.


-- FFS: Verify definition and usage.


-- Corresponds to L1 parameter 'AperiodicSRS-ResourceTrigger' (see 38.214, section FFS_Section)


aperiodicSRS-ResourceTriggers


SEQUENCE (SIZE (1..maxNrofSRSTriggerStates)) OF FFS_Value




OPTIONAL,


-- ID of CSI-RS resource associated with SRS resource set in non-codebook based operation


-- Corresponds to L1 parameter 'SRS-AssocCSIRS' (see 38.214, section 6.2.1)


associatedCSI-RS





NZP-CSI-RS-ResourceId













OPTIONAL,


-- Indicates if the SRS resource set is used for beam management vs. used for either codebook based or non-codebook based transmission.


-- Corresponds to L1 parameter 'SRS-SetUse' (see 38.214, section 6.2.1)


-- FFS_CHECK: Isn't codebook/noncodebook already known from the ulTxConfig in the SRS-Config? If so, isn't the only distinction 


-- in the set between BeamManagement, AtennaSwitching and "Other”? Or what happens if SRS-Config=Codebook but a Set=NonCodebook?


usage








ENUMERATED {beamManagement, codebook, nonCodebook, antennaSwitching}

OPTIONAL,


-- alpha value for SRS power control. Corresponds to L1 parameter 'alpha-srs' (see 38.213, section 7.3)


-- When the field is absent the UE applies the value 1


alpha








Alpha

















OPTIONAL, -- Need M


-- P0 value for SRS power control. The value is in dBm. Only even values (step size 2) are allowed.


-- Corresponds to L1 parameter 'p0-srs' (see 38.213, section 7.3)


p0









INTEGER (-202..24)














OPTIONAL, -- Need M


-- A reference signal (e.g. a CSI-RS config or a SSblock) to be used for SRS path loss estimation. 


-- Corresponds to L1 parameter 'srs-pathlossReference-rs-config' (see 38.213, section 7.3)


pathlossReferenceRS





CHOICE {



ssb-Index







SSB-Index,



csirsIndex







NZP-CSI-RS-ResourceId


}




























OPTIONAL, -- Need m


-- Indicates whether hsrs,c(i) = fc(i,1) or hsrs,c(i) = fc(i,2) (if twoPUSCH-PC-AdjustmentStates are configured) 


-- or serarate close loop is configured for SRS. This parameter is applicable only for ULs on which UE also transmits PUSCH.


-- Corresponds to L1 parameter 'srs-pcadjustment-state-config' (see 38.213, section 7.3)


srs-PowerControlAdjustmentStates

ENUMERATED {sameAs-Fci1, sameAs-Fci2, separateClosedLoop}




OPTIONAL, -- Need M


...

}

SRS-ResourceSetId ::= 




INTEGER (0..maxNrofSRS-ResourceSets-1)

SRS-Resource ::= 





SEQUENCE {


srs-ResourceId






SRS-ResourceId,


nrofSRS-Ports






ENUMERATED {port1, ports2, ports4},


-- Comb value (2 or 4) and comb offset. Corresponds to L1 parameter 'SRS-TransmissionComb' (see 38.214, section 6.2.1)


-- FFS: What is the “offset”?


transmissionComb





CHOICE {



n2









SEQUENCE {




-- Cyclic shift configuration. Corresponds to L1 parameter 'SRS-CyclicShiftConfig' (see 38.214, section 6.2.1)




cyclicShift







INTEGER (0..7)













OPTIONAL


}, 



n4









SEQUENCE {




-- Cyclic shift configuration. Corresponds to L1 parameter 'SRS-CyclicShiftConfig' (see 38.214, section 6.2.1)




cyclicShift







INTEGER (0..11)













OPTIONAL


}


},


-- OFDM symbol location of the SRS resource within a slot including number of OFDM symbols (N = 1, 2 or 4 per SRS resource),


-- startPosition (SRSSymbolStartPosition = 0..5; "0" refers to the last symbol, "1" refers to the second last symbol) and 


-- RepetitionFactor (r = 1, 2 or 4).



-- Corresponds to L1 parameter 'SRS-ResourceMapping' (see 38.214, section 6.2.1). 


-- FFS: Apparently, RAN1 considers replacing these three fields by a table in RAN1 specs and a corresponding index in ASN.1?!


resourceMapping






SEQUENCE {



startPosition






INTEGER (0..5),



nrofSymbols







ENUMERATED {n1, n2, n4},



repetitionFactor





ENUMERATED {n1, n2, n4}


},


-- Parameter(s) defining frequency domain position and configurable shift to align SRS allocation to 4 PRB grid.


-- Corresponds to L1 parameter 'SRS-FreqDomainPosition' (see 38.214, section 6.2.1)


freqDomainPosition





INTEGER (0..67)












OPTIONAL,


freqDomainShift






INTEGER (0..268)














OPTIONAL,


-- Includes parameters capturing SRS frequency hopping 


-- Corresponds to L1 parameter 'SRS-FreqHopping' (see 38.214, section 6.2.1)


freqHopping







SetupRelease { SEQUENCE {



c_SRS








INTEGER (0..63),



b_SRS








INTEGER (0..3), 



b_hop








INTEGER (0..3)


} }




























OPTIONAL, -- Need M


-- Parameter(s) for configuring group or sequence hopping


-- Corresponds to L1 parameter 'SRS-GroupSequenceHopping' (see 38.211, section FFS_Section)


groupOrSequenceHopping




ENUMERATED { neither, groupHopping, sequenceHopping }





OPTIONAL,


-- Time domain behavior of SRS resource configuration 


-- Corresponds to L1 parameter 'SRS-ResourceConfigType' (see 38.214, section 6.2.1)


-- FFS: Add configuration parameters for the different SRS resource types?


resourceType






CHOICE {



aperiodic







SEQUENCE {



}, 



semi-persistent






SEQUENCE {



},



periodic







SEQUENCE {



}


}




























OPTIONAL, -- Need M


-- Periodicity and slot offset for periodic/semi-persistent SRS. All values in "number of slots" 


-- Corresponds to L1 parameter 'SRS-SlotConfig' (see 38.214, section 6.2.1)


periodicityAndOffset





CHOICE {



sl1










NULL, 



sl2










INTEGER(0..1), 



sl5










INTEGER(0..4), 



sl10









INTEGER(0..9), 



sl20









INTEGER(0..19), 



sl40









INTEGER(0..39), 



sl80









INTEGER(0..79), 



sl160









INTEGER(0..159), 



sl320









INTEGER(0..319),



sl640









INTEGER(0..639),



sl1280









INTEGER(0..1279),



sl2560









INTEGER(0..2559)


},


-- Sequence ID used to initialize psedo random group and sequence hopping. 


-- Corresponds to L1 parameter 'SRS-SequenceId' (see 38.214, section 6.2.1)


sequenceId







BIT STRING (SIZE (10)),


-- Includes parameters for configuration of carrier based SRS  switching


-- Corresponds to L1 parameter 'SRS-CarrierSwitching' (see 38,214, section FFS_Section)


carrierSwitching





FFS_Value
















OPTIONAL,


-- Reference to a CSI-RS for UE to to calculate UL candidate precoders for precoded periodic/sem-persistent SRS


-- FFS_CHECK: Is this parameter meant to be here? It was listed under CSI/BeamManagement. 


-- FFS_Value: Is it correct that this can only be a CSI-RS resource? The spatialRelationInfo below says that it could be SSB, too?!


-- Corresponds to L1 parameter 'DlMeasRSRef' (see 38.213, section FFS_Section)


downlinkRefernceSignal




NZP-CSI-RS-ResourceId













OPTIONAL,



-- Configuration of the spatial relation between a reference RS and the target SRS. Reference RS can be SSB/CSI-RS/SRS


-- Corresponds to L1 parameter 'SRS-SpatialRelationInfo' (see 38.214, section 6.2.1)


-- FFS_Value: Check whether the CHOICE below is correct (L1 table was pretty vague). Can an SRS really be an RS for an SRS?


spatialRelationInfo





CHOICE {



ssb-Index







SSB-Index,



csi-RS








NZP-CSI-RS-ResourceId,



srs









SRS-ResourceId


}




























OPTIONAL,


-- Subset of PMIs addressed by TPMI, where PMIs are those supported by UEs with maximum coherence capabilities of "fully coherent", 


-- "partially coherent", or "non-coherent" transmission. Corresponds to L1 parameter 'ULCodebookSubset' (see 38.211, section 6.3.1.5)


codebookSubset


ENUMERATED {fullAndPartialAndNoneCoherent, partialCoherent, nonCoherent}




OPTIONAL,


-- Subset of PMIs addressed by TRIs from 1 to ULmaxRank. Corresponds to L1 parameter 'ULmaxRank' (see 38.211, section 6.3.1.5)


maxRank








ENUMERATED {port1, ports2, ports4}










OPTIONAL

}

SRS-ResourceId ::= 





INTEGER (0..maxNrofSRS-Resources-1)

-- FFS_FIXME: This configuration is not used anywhere.

-- FFS_CHECK: Is this placed correctly?

SRS-CarrierSwitching ::=



SEQUENCE {


-- Indicates the serving cell whose UL transmission may be interrupted during SRS transmission on a PUSCH-less cell. 


-- During SRS transmission on a PUSCH-less cell, the UE may temporarily suspend the UL transmission on a serving cell with PUSCH 


-- in the same CG to allow the PUSCH-less cell to transmit SRS. (see 38.214, section 6.2.1.3)


srs-SwitchFromServCellIndex



INTEGER (0..31)















OPTIONAL,

srs-switchFromServCellUplink


ENUMERATED {uplink, supplementaryUplink}








OPTIONAL,

-- Network configures the UE with either typeA-SRS-TPC-PDCCH-Group or typeB-SRS-TPC-PDCCH-Group, if any.


srs-TPC-PDCCH-Group




CHOICE {



-- Type A trigger configuration for SRS transmission on a PUSCH-less SCell. 



-- Corresponds to L1 parameter 'typeA-SRS-TPC-PDCCH-Group' (see 38.212, 38.213, section 7.3.1, 11.3)



typeA







SEQUENCE (SIZE (1..32)) OF SRS-TPC-PDCCH-Config,



-- Type B trigger configuration for SRS transmission on a PUSCH-less SCell. 



-- Corresponds to L1 parameter 'typeB-SRS-TPC-PDCCH-Config' (see 38.212, 38.213, section 7.3.1, 11.3)



typeB







SRS-TPC-PDCCH-Config


}




























OPTIONAL,


-- Maps a specific cell to a given SFI value within the DCI message


-- Corresponds to L1 parameter 'SRS-cell-to-SFI' (see 38.212, 38.213, section 7.3.1, 11.3)


srs-CellToSFI





SEQUENCE (SIZE (1..maxNrofServingCells)) OF CellToSFI







OPTIONAL,


-- Monitoring periodicity of SRS PDCCH in number of slots. 


-- Corresponds to L1 parameter 'SRS-monitoring-periodicity' (see 38.212, 38.213, section 7.3.1, 11.3)


monitoringPeriodicity



ENUMERATED {n1, n2, n5, n10, n20, spare3, spare2, spare1}





OPTIONAL,


-- The number of PDCCH candidates for the configured aggregation level.


-- Corresponds to L1 parameter 'SRS-Num-PDCCH-cand' (see 38.212, 38.213, section 7.3.1, 11.3)


nrofPDCCH-Candidates



ENUMERATED {n1, n2}















OPTIONAL,


-- A set of serving cells for monitoring PDCCH conveying SRS DCI format with CRC scrambled by TPC-SRS-RNTI


-- Corresponds to L1 parameter 'SRS-monitoring-cells' (see 38.212, 38.213, section 7.3.1, 11.3)


-- FFS_CHECK: "Could this be on several serving cells? If so, it should be a list, right? 


-- FFS: RAN1 models different RNTIs (on PDCCH) as different Search Spaces. Do the same here? Group e.g. with monitoring periodicity


-- and other PDCCH parameters (if any)


moitoringCells


INTEGER (0.. 31)

OPTIONAL
}

-- One trigger configuration. (see 38.212, 38.213, section 7.3.1, 11.3)

SRS-TPC-PDCCH-Config ::=



SEQUENCE {


-- RNTI for SRS trigger and power control using DCI format X (see 38.212, 38.213, section 7.3.1, 11.3)


srs-TPC-RNTI






RNTI-Value
















OPTIONAL,


-- The starting bit position of a block within the group DCI with SRS request fields (optional) and TPC commands 


-- for a PUSCH-less SCell. (see 38.212, 38.213, section 7.3.1, 11.3)


startingBitOfFormatX




INTEGER (1..31)















OPTIONAL,


-- The type of a field within the group DCI with SRS request fields (optional) and TPC commands for a PUSCH-less SCell, 


-- which indicates how many bits in the field are for SRS request (0 or 1/2) and how many bits in the field are for TPC 


-- (1 or 2). Note that for Type A, there is a common SRS request field for all SCells in the set, but each SCell has its 


-- own TPC command bits. See TS 38.212. Network configures this field with the same value for all PUSCH-less SCells.


-- (see 38.212, 38.213, section 7.3.1, 11.3)


fieldTypeFormatX





INTEGER (1..4)















OPTIONAL,


-- A list of paris of [cc-SetIndex; cc-IndexInOneCC-Set] (see 38.212, 38.213, section 7.3.1, 11.3)


-- FFS: Improve description. What is a “CC”? Where is a CC-Set defined? ...


srs-CC-SetIndexlist





SEQUENCE (SIZE(1..4)) OF SEQUENCE {



-- Indicates the CC set index for Type A associated (see 38.212, 38.213, section 7.3.1, 11.3)



cc-SetIndex







INTEGER (0..3)














OPTIONAL,



-- Indicates the CC index in one CC set for Type A (see 38.212, 38.213, section 7.3.1, 11.3)



cc-IndexInOneCC-Set





INTEGER (0..7)














OPTIONAL

}

}

-- TAG-SRS-CONFIG-STOP

-- ASN1STOP

	CHANGE END


