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Introduction

In last 2 RAN2 meeting, the following agreements related to control plane were made on multiple PRACH transmission:

#122

	Agreements

MSG1 repetition can be applicable to the 4-step CBRA procedure initiated by Msg3-based SI request

FFS for MSG1 repetition can be applicable to the 4-step CBRA procedure initiated by Msg1-based SI request. 


	Agreements

RAN2 intends to support CFRA for msg1 repetition for ReconfigurationWithSync case, FFS for other cases. 


	Agreements

 RAN2 to agree to configure multiple RSRP thresholds for different repetition numbers

The RSRP threshold(s) for triggering Msg1 repetition are configured per-BWP




#121bis
	Agreements

RAN2 assumes that MSG1 repetition can be applicable to all 4-step CBRA procedures (FFS for SI request)
CFRA support is FFS




	Agreements

RAN2 assumes that MSG1 repetition can be applicable to NUL 

RAN2 assumes that MSG1 repetition can be applicable to SUL 




	Agreements

Msg1 repetition with different repetition number {2, 4, 8} are treated a separate feature, and a RACH partition is associated with a specific repetition number (Stage 3 details are FFS, e.g. we should not use all the spare values in the current IE)



	Agreements

RAN2 waits for further inputs from RAN1 for how to associate RA-RNTI to the PRACH occasion for multiple PRACH transmissions and also for ra-ResponseWindow start point


In this contribution, we will discuss the control plane issues.
Discussion
Msg1 based SI request
RAN2 agreed that MSG1 repetition can be applicable to the 4-step CBRA procedure initiated by Msg3-based SI request. FFS for MSG1 repetition can be applicable to the 4-step CBRA procedure initiated by Msg1-based SI request. 

For msg1 based SI request, the RACH resources are dedicatedly configured by SI-Request-config:
[image: image1.png]SI-RequestConfig ::= SEQUENCE {

SEQUENCE {
rech-ConfigEl RACE-Com{loCenerie,
ssb-perRACH-Occasion ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
OPTIONAL, —- Need R
ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen} OPTIONAL, -- Need R
si-RequestResources SEQUENCE (SIZE (l..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





SI request RACH resource is configured either per on-demand SI message or all on-demand SI messasges. rach-OccasionsSI is used to configure dedicated RO. If not configured, the common RO configuration in initial UL BWP is used. 

Observation 1: To support msg1 based SI request, separate RACH configuration for multiple PRACH transmission is needed.

The signalling design of separate RACH configuration for msg1 based SI request can be done by RAN2. If it is not supported,  msg1 based SI reqeust cannot be configured if PRACH channel is the bottle neck.
RAN2 to support separate PRACH configuration for multiple PRACH transmission for msg1 based SI request. 
CFRA
During last RAN2 meeting discussion, the following cases were brought forward for multiple PRACH transmission for CFRA:

BFR

HO

PDCCH order

And RAN2 agreed to support CFRA for msg1 repetition for HO case. The other cases are FFS.

For BFR, the CFRA RACH resources is configured in BeamFailureRecoveryConfig, which includes RACH-ConfigGeneric, rsrp-ThresholdSSB, ssb-perRACH-Occasion, ra-ssb-OccasionMaskIndex, candidateBeamRSList, recoverySearchSpaceId, beamFailureRecoveryTimer. CandidateBeamRSList indicates the dedicated PRACH resource on each candidate beams, including preamble index，CSI-RS RA occasion list。
BeamFailureRecoveryConfig ::=       SEQUENCE {

    rootSequenceIndex-BFR               INTEGER (0..137)                                                          OPTIONAL, -- Need M

    rach-ConfigBFR                      RACH-ConfigGeneric                                                        OPTIONAL, -- Need M

    rsrp-ThresholdSSB                   RSRP-Range                                                                OPTIONAL, -- Need M

    candidateBeamRSList                 SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF PRACH-ResourceDedicatedBFR   OPTIONAL, -- Need M

    ssb-perRACH-Occasion                ENUMERATED {oneEighth, oneFourth, oneHalf, one, two,

                                                       four, eight, sixteen}                                      OPTIONAL, -- Need M

    ra-ssb-OccasionMaskIndex            INTEGER (0..15)                                                           OPTIONAL, -- Need M

    recoverySearchSpaceId               SearchSpaceId                                                             OPTIONAL, -- Need R

    ra-Prioritization                   RA-Prioritization                                                         OPTIONAL, -- Need R

    beamFailureRecoveryTimer            ENUMERATED {ms10, ms20, ms40, ms60, ms80, ms100, ms150, ms200}            OPTIONAL, -- Need M

    ...,

    [[

    msg1-SubcarrierSpacing              SubcarrierSpacing                                                         OPTIONAL  -- Need M

    ]],

    [[

    ra-PrioritizationTwoStep-r16        RA-Prioritization                                                         OPTIONAL, -- Need R

    candidateBeamRSListExt-v1610        SetupRelease{ CandidateBeamRSListExt-r16 }                                OPTIONAL  -- Need M

    ]],

    [[

    spCell-BFR-CBRA-r16                 ENUMERATED {true}                                                         OPTIONAL  -- Need R

    ]]

}

PRACH-ResourceDedicatedBFR ::=      CHOICE {

    ssb                                 BFR-SSB-Resource,

    csi-RS                              BFR-CSIRS-Resource

}

BFR-SSB-Resource ::=                SEQUENCE {

    ssb                                 SSB-Index,

    ra-PreambleIndex                    INTEGER (0..63),

    ...

}

BFR-CSIRS-Resource ::=              SEQUENCE {

    csi-RS                              NZP-CSI-RS-ResourceId,

    ra-OccasionList                     SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1)   OPTIONAL,   -- Need R

    ra-PreambleIndex                    INTEGER (0..63)                                                                 OPTIONAL,   -- Need R

    ...

}

Observation 2: To support CFRA based BFR, separate RACH configuration for multiple PRACH transmission for BFR is needed.

The signalling design of separate RACH configuration for CFRA BFR can be done by RAN2. If it is not supported,  CFRA based BFR cannot be configured if PRACH channel is the bottle neck.
.

RAN2 to support separate PRACH configuration for multiple PRACH transmission for CFRA based BFR.
For PDCCH order based CFRA, PDCCH provides preamble index, SSB index, the PRACH mask index（PRACH occasions associated with the SSB），SUL/NUL indicator. To support PDCCH order based multiple PRACH transmission, additional information is needed in PDCCH, which is left to RAN1 to decide.

 Whether to support multiple PRACH transmission for PDCCH order based CFRA is left to RAN1 to decide.
PRACH resource configuration
In last RAN2 meeting, it was agreed to model msg1 repetition with different repetition number as separate feature, this is because msg1 repetition with different repetition number may have separate PRACH configuration. By using different feature, multiple PRACH configuration in one feature combination can be avoided. But it also raises a new issue, i.e. how many bits will the msg1 repetition with different repetition number consumes? As there are only four spared bits remained in FeatureCombination IE: 

FeatureCombination-r17 ::= SEQUENCE {

    redCap-r17                 ENUMERATED {true}                                    OPTIONAL,  -- Need R

    smallData-r17              ENUMERATED {true}                                    OPTIONAL,  -- Need R

    nsag-r17                   NSAG-List-r17                                        OPTIONAL,  -- Need R

    msg3-Repetitions-r17       ENUMERATED {true}                                    OPTIONAL,  -- Need R

    spare4                     ENUMERATED {true}                                    OPTIONAL,  -- Need R

    spare3                     ENUMERATED {true}                                    OPTIONAL,  -- Need R

    spare2                     ENUMERATED {true}                                    OPTIONAL,  -- Need R

    spare1                     ENUMERATED {true}                                    OPTIONAL   -- Need R

}

In our understanding, msg1 repetition with different repetition number can be considered as sub-feature of R18 msg1 repetition feature. In FeatureCombination IE, R18 msg1 repetition is considered as one feature, i.e. not considering the sub features. In this way, only one bit will be consumed by R18 msg1 repetition feature. This will not impact the PRACH resource configuration, where sub-feature of R19 msg1 repetition feature is used instead.

In FeatureCombination IE, R18 msg1 repetition is considered as one feature, i.e. not considering msg1 repetition with different repetition number as different features. 

Conclusions  

RAN2 to support separate PRACH configuration for multiple PRACH transmission for msg1 based SI request. 
RAN2 to support separate PRACH configuration for multiple PRACH transmission for CFRA based BFR.
 Whether to support multiple PRACH transmission for PDCCH order based CFRA is left to RAN1 to decide.
In FeatureCombination IE, R18 msg1 repetition is considered as one feature, i.e. not considering msg1 repetition with different repetition number as different features. 
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