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	Reason for change:
	In R15 NR, we hvae defined RACH resource in the following IEs:
· RACH-ConfigCommon, same as LTE
· BeamFailureRecoveryConfig
· SI-SchedulingConfig for on-demand SI request
· RACH-ConfigDedicated for rapid RACH access

While for each RACH configurationv of the last three bullets in the above four, it is configured via RACH-ConfigGeneric and SSB-perRACH-Occasion. It is still unclear whether other RACH parameters in RACH-ConfigCommon are needed or not or when some of them are needed, according to what value the UE should perform RACH. 
In the following we would like to examine them one by one. But we first observe that for all of them the following parameters inside RACH-ConfigCommon are not needed:
· totalNumberofRA-Preambles=> not needed
· ssb-perRACH-OccasionAndCB-PreamblesPerSSB =>not needed, already given by ssb-PerRACH-Occasion
· RACH-ConfigGeneric=> already given
The following table summarizies for the othre parameters, whether they are needed for the three cases
	
	BeamFailureRecoveryConfig
	RACH-ConfigDedicated
	SI-ScheudlingConfig

	groupBconfigured
	N
	N
	N

	ra-ContentionResolutionTimer
	N
	N
	N

	rsrp-ThresholdSSB
	Y, already given
	Y
	Y

	rsrp-ThresholdSSB-SUL
	N
	N
	YNOTE1

	prach-RootSequenceIndex
	Y, already given
	Y
	Y

	msg1-SubcarrierSpacing
	Y, already given
	Y
	YNOTE2

	restrictedSetConfig
	NNOTE4
	Y
	YNOTE3

	msg3-transformPrecoder
	N
	N
	N



NOTE1: Useful for UL and SUL selection if SUL is configured, only for SUL
NOTE2: Needed for determining the SCS for short sequence preamble format. 
NOTE3: Needed, since the preamble format can be short and long. In case of long sequence, support for restricted sets needs to be configured.
NOTE4: Not needed since BFR uses short sequence

We make the following observations based on the above analysis:
· For SI-ScheudlingConfig, the following parameters: rsrp-ThresholdSSB, rsrp-ThresholdSSB-SUL (only for SUL), prach-RootSequenceIndex, msg1-SubcarrierSpacing, and restrictedSetConfig are needed for the dedicated PRACH configuation
· For BeamFailureRecoveryConfig, the current configuration is enough
· For RACH-ConfigDedicated, rsrp-ThresholdSSB, prach-RootSequenceIndex, msg1-SubcarrierSpacing and restrictedSetConfig are needed

Since some of them are needed for BFR and RACH-ConfigDedicated, the next step is how they should be provided, given the fact that these parameters are currently not available in the RACH configuration.
· One solution is to add new fields to these IEs, but considering the NBC issue, this is highly un-desirable
· Another solution is to reuse the current parameters in RACH-ConfigCommon. This solution can let the RACH mechanism work under the current framework, while also avoiding the NBC issue. 
· For SI, it can use the RACH-configCommon in SIB1
· For RACH-ConfigDedicated, it can use the RACH-ConfigCommon in the handover command
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	1/ Add in the field desctiption of si-RequestConfig and si-RequestConfig-SUL that for the following parameters for RACH: rsrp-ThresholdSSB, rsrp-ThresholdSSB-SUL, prach-RootSequenceIndex, msg1-SubcarrierSpacing, and restrictedSetConfig, it shall adopt the correspoding values in RACH-ConfigCommon for UL and SUL
2/ In the field description of occasions under RACH-ConfigDedicated, clarify that the parameters rsrp-ThresholdSSB, prach-RootSequenceIndex, msg1-SubcarrierSpacing and restrictedSetConfig follow the configuration in RACH-ConfigCommon.

Impact analysis
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SI-SchedulingInfo, RACH-ConfigDedicated
Inter-operability: 
1. If the network is implemented according to the CR and the UE is not, the UE is not able to perform RACH on the indicated dedicated RACH resource since it does not know what parameters to use, while the network expects the UE to do so on the configured RACH.
2. If the UE is implemented according to the CR and the network is not, the network does not know how to receive RACH from the UE since it does not know what root sequence the UE shall use. 
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==================================================FIRST CHANGE================================================================
[bookmark: _Toc535261573]–	SI-SchedulingInfo
The IE SI-SchedulingInfo contains information needed for acquisition of SI messages.
SI-SchedulingInfo information element
-- ASN1START
-- TAG-OTHER-SI-INFO-START

SI-SchedulingInfo ::=               SEQUENCE {
    schedulingInfoList                  SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo,
    si-WindowLength                     ENUMERATED {s5, s10, s20, s40, s80, s160, s320, s640, s1280},
    si-RequestConfig                    SI-RequestConfig                                                        OPTIONAL,  -- Cond MSG-1
    si-RequestConfigSUL                 SI-RequestConfig                                                        OPTIONAL,  -- Cond SUL-MSG-1
    systemInformationAreaID             BIT STRING (SIZE (24))                                                  OPTIONAL,   -- Need R
    ...
}

SchedulingInfo ::=                  SEQUENCE {
    si-BroadcastStatus                  ENUMERATED {broadcasting, notBroadcasting},
    si-Periodicity                      ENUMERATED {rf8, rf16, rf32, rf64, rf128, rf256, rf512},
    sib-MappingInfo                     SIB-Mapping
}

SIB-Mapping ::=                     SEQUENCE (SIZE (1..maxSIB)) OF SIB-TypeInfo

SIB-TypeInfo ::=                    SEQUENCE {
    type                                ENUMERATED {sibType2, sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9,
                                                    spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1,... },
    valueTag                            INTEGER (0..31)                                                          OPTIONAL, -- Cond SIB-TYPE
    areaScope                           ENUMERATED {true}                                                        OPTIONAL -- Need S
}

-- Configuration for Msg1 based SI Request
SI-RequestConfig::=                 SEQUENCE {
    rach-OccasionsSI                    SEQUENCE {
        rach-ConfigSI                       RACH-ConfigGeneric,
        ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
    }                                                                                                               OPTIONAL,   -- Need R
    si-RequestPeriod                    ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}               OPTIONAL,   -- Need R
    si-RequestResources                 SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources
}

SI-RequestResources ::=             SEQUENCE {
    ra-PreambleStartIndex               INTEGER (0..63),
    ra-AssociationPeriodIndex           INTEGER (0..15)                                                             OPTIONAL,   -- Need R
    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                             OPTIONAL    -- Need R
}

-- TAG-OTHER-SI-INFO-STOP
-- ASN1STOP

	SI-RequestConfig field descriptions

	rach-OccasionsSI
Configuration of dedicated RACH Occassions for SI. If the field is absent, the UE uses the corresponding parameters configured in rach-ConfigCommon of the initial uplink BWP.

	si-RequestPeriod
Periodicity of the SI-Request configuration in number of association periods.

	si-RequestResources
If there is only one entry in the list, the configuration is used for all SI messages for which si-BroadcastStatus is set to notBroadcasting. Otherwise the 1st entry in the list corresponds to the first SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting, 2nd entry in the list corresponds to the second SI message in schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting and so on. Change of si-RequestResources should not result in system information change notification.



	SI-RequestResources field descriptions

	ra-AssociationPeriodIndex
Index of the association period in the si-RequestPeriod in which the UE can send the SI request for SI message(s) corresponding to this SI-RequestResources, using the preambles indicated by ra-PreambleStartIndex and rach occasions indicated by ra-ssb-OccasionMaskIndex.

	ra-PreambleStartIndex
[bookmark: _Hlk524341802]If N SSBs are associated with a RACH occasion, where N > = 1, for the i-th SSB (i=0, …, N-1) the preamble with preamble index = ra-PreambleStartIndex + i is used for SI request; For N < 1, the preamble with preamble index = ra-PreambleStartIndex is used for SI request.



	SchedulingInfo field descriptions

	areaScope
Indicates that a SIB is area specific. If the field is not present, the SIB is cell specific.

	si-Periodicity
Periodicity of the SI-message in radio frames. rf8 corresponds to 8 radio frames, rf16 corresponds to 16 radio frames, and so on.

	si-RequestConfig
Configuration of Msg1 resources that the UE uses for requesting SI-messages for which si-BroadcastStatus is set to notBroadcasting. If the field is not present the UE uses Msg3 to request SI-messages for which si-BroadcastStatus is set to notBroadcasting (if any). For the RACH parameters rsrp-ThresholdSSB, prach-RootSequenceIndex, msg1-SubcarrierSpacing, and restrictedSetConfig, they follow the correspoding values in RACH-ConfigCommon in SIB1. 

	si-RequestConfigSUL
Configuration of Msg1 resources that the UE uses for requesting SI-messages for which si-BroadcastStatus is set to notBroadcasting. If the field is not present the UE uses Msg3 to request SI-messages for which si-BroadcastStatus is set to notBroadcasting (if any) on supplementary uplink. For the RACH parameters rsrp-ThresholdSSB, rsrp-ThresholdSSB-SUL, prach-RootSequenceIndex, msg1-SubcarrierSpacing, and restrictedSetConfig, they follow the correspoding values in RACH-ConfigCommon configured for supplementary uplink in SIB1.

	si-WindowLength
The length of the SI scheduling window. s5 corresponds to 5 slots, s10 to 10 slots and so on.

	systemInformationAreaID
Indicates the system information area that the cell belongs to, if any. Any SIB with areaScope within the SI is considered to belong to this systemInformationAreaID. The systemInformationAreaID is unique within a PLMN.



	SchedulingInfo field descriptions

	si-BroadcastStatus
Indicates if the SI message is being broadcasted or not. Change of si-BroadcastStatus should not result in system information change notifications in Short Message transmitted with P-RNTI over DCI (see clause 6.5). The value of the indication is valid until the end of the BCCH modification period when set to broadcasting.



	Conditional presence
	Explanation

	MSG-1
	The field is optionally present, Need R, if si-BroadcastStatus is set to notBroadcasting for any SI-message included in SchedulingInfo. It is absent otherwise.

	SIB-TYPE
	The field is mandatory present if the SIB type is different from SIB6, SIB7 or SIB8. For SIB6, SIB7 and SIB8 it is not present.

	SUL-MSG-1
	The field is optionally present, Need R, if this serving cell is configured with a supplementary uplink and if si-BroadcastStatus is set to notBroadcasting for any SI-message included in SchedulingInfo. It is absent otherwise.



===========================================SECOND CHANGE====================================================================
[bookmark: _Toc535261529]–	RACH-ConfigDedicated
The IE RACH-ConfigDedicated is used to specify the dedicated random access parameters.
RACH-ConfigDedicated information element
-- ASN1START
-- TAG-RACH-CONFIG-DEDICATED-START


[bookmark: _Hlk515480822]RACH-ConfigDedicated ::=        SEQUENCE {
    cfra                            CFRA                                                                            OPTIONAL, -- Need S
    ra-Prioritization               RA-Prioritization                                                               OPTIONAL, -- Need N
    ...
}

CFRA ::=                    SEQUENCE {
    occasions                       SEQUENCE {
        rach-ConfigGeneric              RACH-ConfigGeneric,
        ssb-perRACH-Occasion            ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}  OPTIONAL  -- Cond SSB-CFRA
    }                                                                                                               OPTIONAL, -- Need S
    resources                       CHOICE {
        ssb                             SEQUENCE {
            ssb-ResourceList                SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
            ra-ssb-OccasionMaskIndex        INTEGER (0..15)
        },
        csirs                           SEQUENCE {
            csirs-ResourceList              SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
            rsrp-ThresholdCSI-RS            RSRP-Range
        }
    },
    ...,
    [[
    totalNumberOfRA-Preambles-v1530 INTEGER (1..63)                         OPTIONAL        -- Cond Occasions
    ]]
}

CFRA-SSB-Resource ::=           SEQUENCE {
    ssb                             SSB-Index,
    ra-PreambleIndex                INTEGER (0..63),
    ...
}

CFRA-CSIRS-Resource ::=         SEQUENCE {
    csi-RS                          CSI-RS-Index,
    ra-OccasionList                 SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
    ra-PreambleIndex                INTEGER (0..63),
    ...
}

-- TAG-RACH-CONFIG-DEDICATED-STOP
-- ASN1STOP

	CFRA-CSIRS-Resource field descriptions

	csi-RS
The ID of a CSI-RS resource defined in the measurement object associated with this serving cell.

	ra-OccasionList
RA occasions that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS. The network ensures that the RA occasion indexes provided herein are also configured by prach-ConfigurationIndex and msg1-FDM. Each RACH occasion is sequentially numbered, first, in increasing order of frequency resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH slot and Third, in increasing order of indexes for PRACH slots.

	ra-PreambleIndex
The RA preamble index to use in the RA occasions associated with this CSI-RS.



	CFRA field descriptions

	occasions
[bookmark: _GoBack]RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommon in the first active UL BWP. For RACH parameters rsrp-ThresholdSSB, prach-RootSequenceIndex, msg1-SubcarrierSpacing and restrictedSetConfig, they follow the corresponding values in RACH-ConfigCommon in handover command.

	ra-ssb-OccasionMaskIndex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB resources signalled in ssb-ResourceList

	rach-ConfigGeneric
Configuration of contention free random access occasions for CFRA. The UE shall ignore preambleReceivedTargetPower, preambleTransMax, powerRampingStep, ra-ResponseWindow signaled within this field and use the corresponding values provided in RACH-ConfigCommon.

	ssb-perRACH-Occasion
Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion').

	totalNumberOfRA-Preambles
Total number of preambles used for contention free random access in the RACH resources defined in CFRA, excluding preambles used for other purposes (e.g. for SI request). If the field is absent but the field occasions is present, the UE may assume all the 64 preambles are for RA. The setting should be consistent with the setting of ssb-perRACH-Occasion, if present, i.e. it should be a multiple of the number of SSBs per RACH occasion.



	CFRA-SSB-Resource field descriptions

	ra-PreambleIndex
The preamble index that the UE shall use when performing CF-RA upon selecting the candidate beams identified by this SSB.

	ssb
The ID of an SSB transmitted by this serving cell.



	RACH-ConfigDedicated field descriptions

	cfra
Parameters for contention free random access to a given target cell. If the field is absent, the UE performs contention based random access.

	ra-prioritization
Parameters which apply for prioritized random access procedure to a given target cell (see TS 38.321 [3], clause 5.1.1).



	Conditional Presence
	Explanation

	SSB-CFRA
	The field is mandatory present if the field resources in CFRA is set to ssb; otherwise it is not present.

	Occasions
	The field is optionally present if the field occasions is present, Need S; otherwise it is not present.



============================================END OF CORRECTIONS===============================================================
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