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	Reason for change:
	In RAN plenary #80 meeting, the SDL/SUL pairing was discussed and a way forward was achieved [1]:

· Ensure in Rel-15 to allow configuration of a cell where the only UL signaled in SIB is in a RAN4-defined SUL band, and where the DL is in a RAN4-defined SDL band or in a TDD band. PRACH transmissions initiated only on the SUL should be supported.
· Task RAN2 to check if complete support for SDL+SUL in Rel-15 is already ensured and whether a specific capability is required, and if needed to complete the support
· Task RAN4 to determine how to define pairing of bands defined as SDL bands and SUL bands, e.g. whether it should be introduced as new FDD band or new (non-CA) band combination
· RAN2 and RAN4 to coordinate as needed.
However, the existing TS 38.331 IE design is not clear on the support such SDL and SUL pairing.

	
	

	Summary of change:
	· Clarify the the conditional presence for the SUL threshold in RACH-ConfigCommon.

· Clarify the condition descriptions of the uplinkConfig and uplinkConfigCommon in the servingCellConfig and servingCellConfigCommon.
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Selection of UL carrier for RA procedure and SUL configuration.
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1.  If the network is implemented according to the CR and the UE is not, there will be issue for the UE to select the SUL.
2.  If the UE is implemented according to the CR and the network is not, there will be no issue for the UE and there is no inter-operability problems.
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CHANGE START
–
RACH-ConfigCommon
The RACH-ConfigCommon IE is used to specify the cell specific random-access parameters.

RACH-ConfigCommon information element

-- ASN1START

-- TAG-RACH-CONFIG-COMMON-START

RACH-ConfigCommon ::= 



SEQUENCE {


rach-ConfigGeneric


RACH-ConfigGeneric,


totalNumberOfRA-Preambles


INTEGER (1..63)

















OPTIONAL,
-- Need S


ssb-perRACH-OccasionAndCB-PreamblesPerSSB
CHOICE { 



oneEighth







ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 



oneFourth







ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 



oneHalf








ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 



one









ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32,n36,n40,n44,n48,n52,n56,n60,n64}, 



two









ENUMERATED {n4,n8,n12,n16,n20,n24,n28,n32}, 



four








INTEGER (1..16), 



eight








INTEGER (1..8), 



sixteen








INTEGER (1..4)


}





























OPTIONAL,
-- Need M


groupBconfigured 




SEQUENCE {



ra-Msg3SizeGroupA




ENUMERATED { b56, b144, b208, b256, b282, b480, b640, 















 b800, b1000, spare7, spare6, spare5, spare4, spare3, spare2, spare1},



messagePowerOffsetGroupB


ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},



numberOfRA-PreamblesGroupA


INTEGER (1..64)


}





























OPTIONAL,
-- Need R


ra-ContentionResolutionTimer


ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},


rsrp-ThresholdSSB





RSRP-Range

















OPTIONAL,
-- Need R


rsrp-ThresholdSSB-SUL




RSRP-Range
















OPTIONAL,
-- Cond SUL


prach-RootSequenceIndex




CHOICE {



l839








INTEGER (0..837),



l139








INTEGER (0..137)


},


msg1-SubcarrierSpacing




SubcarrierSpacing                                                     OPTIONAL,   --Need S


restrictedSetConfig





ENUMERATED {unrestrictedSet, restrictedSetTypeA, restrictedSetTypeB},


msg3-transformPrecoding




ENUMERATED {enabled}














OPTIONAL,
-- Need R


...

}

-- TAG-RACH-CONFIG-COMMON-STOP 

-- ASN1STOP

	RACH-ConfigCommon field descriptions

	messagePowerOffsetGroupB
Threshold for preamble selection.  Value in dB.  Value minusinfinity corresponds to –infinity. Value dB0 corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see FFS_Spec, section FFS_Section)

	msg1-SubcarrierSpacing
Subcarrier spacing of PRACH. Only the values 15 or 30 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable. Corresponds to L1 parameter 'prach-Msg1SubcarrierSpacing' (see 38.211, section FFS_Section). If absent, the UE applies the SCS as derived from the prach-ConfigurationIndex in RACH-ConfigGeneric (see 38.211, section XXX).

	msg3-transformPrecoding
Indicates to a UE whether transform precoding is enabled for Msg3 transmission. Absence indicates that it is disabled. Corresponds to L1 parameter 'msg3-tp' (see 38.213, section 8.1)

	numberOfRA-PreamblesGroupA
The number of CB preambles per SSB in group A. This determines implicitly the number of CB preambles per SSB available in group B. (see 38.321, section 5.1.1). The setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB.

	prach-RootSequenceIndex
PRACH root sequence index. Corresponds to L1 parameter 'PRACHRootSequenceIndex' (see 38.211, section 6.3.3.1). The value range depends on whether L=839 or L=139

	ra-ContentionResolutionTimer
The initial value for the contention resolution timer (see 38.321, section 5.1.5). Value ms8 corresponds to 8 ms, value ms16 corresponds to 16 ms, and so on.

	ra-Msg3SizeGroupA
Transport Blocks size threshold in bit below which the UE shall use a contention based RA premable of group A. (see 38.321, section 5.1.2)

	rach-ConfigGeneric
Generic RACH parameters

	restrictedSetConfig
Configuration of an unrestricted set or one of two types of restricted sets, see 38.211
6.3.3.1

	rsrp-ThresholdSSB
UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy the threshold (see 38.213, section REF)

	rsrp-ThresholdSSB-SUL
The UE selects SUL carrier to perform random access based on this threshold (see TS 38.321, section 5.1.1).

	ssb-perRACH-OccasionAndCB-PreamblesPerSSB
Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion') and the number of Contention Based preambles per SSB (L1 parameter 'CB-preambles-per-SSB'). The total number of CB preambles in a RACH occasion is given by CB-preambles-per-SSB * max(1,SSB-per-rach-occasion).

	totalNumberOfRA-Preambles
Total number of preambles used for contention based and contention free random access, excluding preambles used for other purposes (e.g. for SI request). If the field is absent, the UE may use all 64 preambles for RA.


	Conditional Presence
	Explanation

	SUL
	The field is mandatory present in initialUplinkBWP in supplementaryUplink when both SUL and UL are configured for the Serving Cell; otherwise, the field is absent.


CHANGE END
CHANGE START
–
ServingCellConfig
The ServingCellConfig 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 mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts).

ServingCellConfig information element

-- ASN1START

-- TAG-SERVING-CELL-CONFIG-START

ServingCellConfig ::=



SEQUENCE {


tdd-UL-DL-ConfigurationDedicated
TDD-UL-DL-ConfigDedicated











OPTIONAL,
-- Cond TDD


initialDownlinkBWP




BWP-DownlinkDedicated












OPTIONAL,
-- Cond ServCellAdd


downlinkBWP-ToReleaseList


SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id







OPTIONAL,
-- Need N


downlinkBWP-ToAddModList


SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink





OPTIONAL, 
-- Need N


firstActiveDownlinkBWP-Id


BWP-Id
















OPTIONAL,
-- Cond SyncAndCellAdd


bwp-InactivityTimer




ENUMERATED { ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, 














 ms40,ms50, ms60, ms80, ms100, ms200, ms300, ms500, 














 ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8, 














 spare7, spare6, spare5, spare4, spare3, spare2, spare1 }
OPTIONAL,
-- Need R



defaultDownlinkBWP-Id



BWP-Id
















OPTIONAL, 
-- Need S


uplinkConfig





UplinkConfig














OPTIONAL,
-- Cond ServCellAdd-UL


supplementaryUplink




UplinkConfig 














OPTIONAL, 
-- Cond ServCellAdd-SUL


pdcch-ServingCellConfig



SetupRelease { PDCCH-ServingCellConfig }







OPTIONAL,
-- Need M


pdsch-ServingCellConfig



SetupRelease { PDSCH-ServingCellConfig }







OPTIONAL,
-- Need M


csi-MeasConfig





SetupRelease { CSI-MeasConfig }










OPTIONAL,
-- Need M


sCellDeactivationTimer



ENUMERATED { ms20, ms40, ms80, ms160, ms200, ms240, 














 ms320, ms400, ms480, ms520, ms640, ms720, 














 ms840, ms1280, spare2,spare1}




OPTIONAL,
-- Cond ServingCellWithoutPUCCH


crossCarrierSchedulingConfig

CrossCarrierSchedulingConfig










OPTIONAL,
-- Need M


tag-Id







TAG-Id,


ue-BeamLockFunction




ENUMERATED {enabled}












OPTIONAL,
-- Need R


pathlossReferenceLinking


ENUMERATED {pCell, sCell}











OPTIONAL,
-- Cond SCellOnly


servingCellMO





MeasObjectId














OPTIONAL,
-- Cond MeasObject

...

}

UplinkConfig ::=




SEQUENCE {


initialUplinkBWP




BWP-UplinkDedicated













OPTIONAL, 
-- Cond ServCellAdd


uplinkBWP-ToReleaseList



SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id







OPTIONAL,
-- Need N


uplinkBWP-ToAddModList



SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink






OPTIONAL, 
-- Need N


firstActiveUplinkBWP-Id



BWP-Id
















OPTIONAL,
-- Cond SyncAndCellAdd


pusch-ServingCellConfig



SetupRelease { PUSCH-ServingCellConfig }







OPTIONAL,
-- Need M


carrierSwitching




SetupRelease { SRS-CarrierSwitching
}








OPTIONAL,
-- Need M


...

}

-- TAG-SERVING-CELL-CONFIG-STOP

-- ASN1STOP

	ServingCellConfig field descriptions

	bwp-InactivityTimer
The duration in ms after which the UE falls back to the default Bandwidth Part. (see 38.321, section 5.15) The value 0.5 ms is only applicable for carriers >6 GHz. When the network releases the timer configuration, the UE stops the timer without swithching to the default BWP.

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

	defaultDownlinkBWP-Id
Corresponds to L1 parameter 'default-DL-BWP'. The initial bandwidth part is referred to by BWP-Id = 0. 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 and 38.321, section 5.15)

	downlinkBWP-ToAddModList
List of additional downlink bandwidth parts to be added or modified. (see 38.211, 38.213, section 12).

	downlinkBWP-ToReleaseList
List of additional downlink bandwidth parts to be released. (see 38.211, 38.213, section 12).

	firstActiveDownlinkBWP-Id
If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the reconfiguration in which it is received. If the field is absent, the RRC reconfiguration does not impose a BWP switch (corresponds to L1 parameter 'active-BWP-DL-Pcell'). 

If configured for an SCell, this field contains the ID of the downlink bandwidth part to be used upon MAC-activation of an  SCell. The initial bandwidth part is referred to by BWP-Id = 0.

	initialDownlinkBWP
The dedicated (UE-specific) configuration for the initial downlink bandwidth-part.

	pathlossReferenceLinking
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)

	pdsch-ServingCellConfig
PDSCH releated parameters that are not BWP-specific.

	sCellDeactivationTimer
SCell deactivation timer in TS 38.321 [3]. If the field is absent, the UE applies the value infinity.

	servingCellMO

measObjectId of the MeasObjectNR in MeasConfig which is associated to the serving cell. For this MeasObjectNR, the following relationship applies between this MeasObjectNR and frequencyInfoDL in ServingCellConfigCommon of the serving cell: if ssbFrequency is configured, its value is the same aslike the absoluteFrequencySSB and if csi-rs-ResourceConfigMobility is configured, the value of its subcarrierSpacing is present in one entry of the scs-SpecificCarrierList, csi-RS-CellList-Mobility includes an entry corresponding to the serving cell (with cellId equal to physCellId in ServingCellConfigCommon) and the frequency range indicated by the csi-rs-MeasurementBW of the entry in csi-RS-CellList-Mobility is included in the frequency range indicated by in the entry of the scs-SpecificCarrierList.   

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

	ue-BeamLockFunction
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??)


	UplinkConfig field descriptions

	carrierSwitching
Includes parameters for configuration of carrier based SRS switching Corresponds to L1 parameter 'SRS-CarrierSwitching' (see 38,214, section FFS_Section)

	firstActiveUplinkBWP-Id
If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the reconfiguration in which it is received. If the field is absent, the RRC reconfiguration does not impose a BWP switch (corresponds to L1 parameter 'active-BWP-UL-Pcell'). 

If configured for an SCell, this field contains the ID of the uplink bandwidth part to be used upon MAC-activation of an  SCell. The initial bandwidth part is referred to by BandiwdthPartId = 0.

	initialUplinkBWP
The dedicated (UE-specific) configuration for the initial uplink bandwidth-part.

	pusch-ServingCellConfig
PUSCH related parameters that are not BWP-specific.

	uplinkBWP-ToReleaseList
The additional 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.


	Conditional Presence
	Explanation

	MeasObject
	This field is mandatory present for the SpCell, it is optionally present, Need R, for SCells.

	SCellOnly
	This field is optionally present, Need R, for SCells. It is absent otherwise. 

	ServCellAdd
	This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise.

	ServCellAdd-UL
	This field is mandatory present upon serving cell addition (for PSCell and SCell) provided that the serving cell is configured with uplink including supplementary uplink. It is optionally present, Need M otherwise.

	ServCellAdd-SUL
	This field is mandatory present upon serving cell addition (for PSCell and SCell) provided that the serving cell is configured with a supplementary uplink. It is optionally present, Need M otherwise.

	ServingCellWithoutPUCCH
	This field is optionally present, Need S, for SCells except PUCCH SCells. It is absent otherwise.

	SyncAndCellAdd
	This field is mandatory present, Need N, for a SpCell upon reconfigurationWithSync (PCell handover, PSCell addition/change). The field is mandatory present, Need M, for an SCell upon addition. In all other cases the field is absent.

	TDD
	This field is optionally present, Need R, for TDD cells. It is absent otherwise.


–
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 {


physCellId






PhysCellId












OPTIONAL, -- Cond HOAndServCellAdd,


downlinkConfigCommon



DownlinkConfigCommon









OPTIONAL, -- Cond InterFreqHOAndServCellAdd


uplinkConfigCommon




UplinkConfigCommon










OPTIONAL, -- Cond ServCellAdd-UL 


supplementaryUplinkConfig




UplinkConfigCommon








OPTIONAL, -- Cond ServCellAdd-SUL


n-TimingAdvanceOffset



ENUMERATED { n0, n25600, n39936 }







OPTIONAL,-- Need S


ssb-PositionsInBurst



CHOICE {



shortBitmap






BIT STRING (SIZE (4)),



mediumBitmap





BIT STRING (SIZE (8)),



longBitmap






BIT STRING (SIZE (64))


}























OPTIONAL, -- Cond AbsFreqSSB


ssb-periodicityServingCell


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

OPTIONAL,
-- Need S


dmrs-TypeA-Position




ENUMERATED {pos2, pos3},


lte-CRS-ToMatchAround



SetupRelease { RateMatchPatternLTE-CRS } 







OPTIONAL,
-- Need M


rateMatchPatternToAddModList

SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern

OPTIONAL, -- Need N


rateMatchPatternToReleaseList

SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId

OPTIONAL, -- Need N


subcarrierSpacing




SubcarrierSpacing













OPTIONAL, -- Need S


tdd-UL-DL-ConfigurationCommon

TDD-UL-DL-ConfigCommon












OPTIONAL, -- Cond TDD


ss-PBCH-BlockPower




INTEGER (-60..50),


...

}

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

-- ASN1STOP

	ServingCellConfigCommon field descriptions

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

	initialDownlinkBWP
The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). The parameters provided herein should match the parameters configured by MIB and SIB1 of the serving cell. 

	longBitmap
bitmap for above 6 GHz

	lte-CRS-ToMatchAround
Parameters to determine an LTE CRS pattern that the UE shall rate match around.

	mediumBitmap
bitmap for 3-6 GHz

	n-TimingAdvanceOffset 

The N_TA-Offset to be applied for random access on this serving cell. If the field is absent, the UE applies  the value defined for the duplex mode and frequency rangeof this serving cell. See 38.133, table 7.1.2-2.

	rateMatchPatternToAddModList
Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the nested bitmaps. Rate match patterns defined here on cell level apply only to PDSCH of the same numerology. Corresponds to L1 parameter 'Resource-set-cekk' (see 38.214, section 5.1.2.2.3)

	shortBitmap
bitmap for sub 3 GHz

	ss-PBCH-BlockPower
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)

	ssb-periodicityServingCell
The SSB periodicity in msec for the rate matching purpose. If the field is absent, the UE applies the value ms5. (see 38.211, section [7.4.3.1])

	ssb-PositionsInBurst
Indicates the time domain positions of the transmitted SS-blocks in an SS-burst. 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 transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted. Corresponds to L1 parameter 'SSB-Transmitted' (see 38.213, section 4.1)

	subcarrierSpacing
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. Only the values 15 or 30 kHz (<6GHz), 120 or 240 kHz (>6GHz) are applicable.

	tdd-UL-DL-ConfigurationCommon
A cell-specific TDD UL/DL configuration, see 38.213, section 11.1.


	Conditional Presence
	Explanation

	AbsFreqSSB
	The field is absent when absoluteFrequencySSB in frequencyInfoDL is absent, oherwise the field is mandatory present.

	HOAndServCellAdd
	This field is mandatory present for inter-cell handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field is absent, Need M. 

	InterFreqHOAndServCellAdd
	This field is mandatory present for inter-frequency handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field isoptionally present, Need M.

	ServCellAdd
	This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise.

	ServCellAdd-UL
	This field is mandatory present upon serving cell addition (for PSCell and SCell) provided that the serving cell is configured with uplink including supplementary uplink. It is optionally present, Need M otherwise.

	ServCellAdd-SUL
	This field is mandatory present upon serving cell addition (for PSCell and SCell) provided that the serving cell is configured with a supplementary uplink. It is optionally present, Need M otherwise.

	TDD
	The field is optionally present, Need R, for TDD cells; otherwise it is not present.


CHANGE END
