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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, remaining issues regarding preamble repetition whose scope is found in [1] are discussed. According to the previous meeting, we address the consequence of agreement and also raise some remaining issues.
	The objective of this work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. 
The detailed objectives of the work item are as follows:
· Specify following PRACH coverage enhancements (RAN1, RAN2)
· Multiple PRACH transmissions with same beams for 4-step RACH procedure
· Study, and if justified, specify PRACH transmissions with different beams for 4-step RACH procedure
· Note 1: The enhancements of PRACH are targeting for FR2, and can also apply to FR1 when applicable.
· Note 2: The enhancements of PRACH are targeting short PRACH formats, and can also apply to other formats when applicable.



2. Discussion
2.1. Alignment of not supporting mask index
	Agreement (125b)
PRACH mask configuration is not supported for MSG1 based repetition in Re-18
Send an LS to RAN1 about this (China Telecom)
Update the LS as follows: “In RAN2#125bis meeting, RAN2 has discussed how to handle the RA SSB masking index ra-ssb-OccasionMaskIndex for CFRA with Msg1 repetition and made the following agreements.”
Update the LS to refer to the correct IE above. 
With this change the final LS is approved in R2-2403915


The previous meeting agreed not to support masking for CFRA based preamble repetitions. We note that OSI request repetition does not support masking anymore and suggest to remove the optional parameter in the corresponding IE. 
We have the following IE in the TS 38.331-i10. SI-RequestConfigRepetition-r18 tells the time and frequency resource for a set of ROs. For each repetition number, SI request resources are provided per SI set. We point out the SI-RequestResourcesRepetition-r18 contains a mask index would not be visited by the previous agreement. Thus we suggest to remove this parameter as change mark shows.
[bookmark: _Ref165638309]Proposal 1: Modify the IE SI-RequestResourcesRepetition-r18 to correctly capture the previous agreement, i.e.,
	TS 38.331-i10, section 6.3.2
*** Unchanged parts are omitted ***
-- ASN1START
-- TAG-SI-REQUESTCONFIGREPETITION-START

SI-RequestConfigRepetition-r18 ::=     SEQUENCE {
    rach-OccasionsSI-r18                   SEQUENCE {
        rach-ConfigSI-r18                      RACH-ConfigGeneric,
        ssb-perRACH-Occasion-r18               ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
    }                                                                                                               OPTIONAL,  -- Need R
    si-RequestResourcesRepetitionNum2-r18  SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesRepetition-r18  OPTIONAL,  -- Need R
    si-RequestResourcesRepetitionNum4-r18  SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesRepetition-r18  OPTIONAL,  -- Need R
    si-RequestResourcesRepetitionNum8-r18  SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesRepetition-r18  OPTIONAL,  -- Need R
    ...
}

SI-RequestResourcesRepetition-r18 ::=  SEQUENCE {
    ra-PreambleStartIndex-r18              INTEGER (0..63),
    ra-ssb-OccasionMaskIndex-r18           INTEGER (0..15)                                                          OPTIONAL   -- Need R
}

-- TAG-SI-REQUESTCONFIGREPETITION-STOP
-- ASN1STOP
*** Unchanged parts are omitted ***



Regarding TS 38.321, we have the similar proposal to remove potential mask index.
[bookmark: _Ref166255031]Proposal 2: Remove mask index in Msg1 repetition for CFRA to correctly capture the previous agreement, i.e.,
	TS 38.321-i10, section 5.1.2
*** Unchanged parts are omitted ***
1>	else if an SSB is selected above:
2>	if the set of Random Access resources associated with Msg1 repetition is selected for this Random Access procedure:
3>	determine the next available set of PRACH occasions (as specified in TS 38.213 [6]) for the Msg1 repetition number applicable for this Random Access procedure corresponding to the selected SSB, permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or ssb-SharedRO-MaskIndex if configured (the MAC entity shall select a set of PRACH occasions randomly with equal probability amongst sets of PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB and selected Msg1 repetition number for this Random Access procedure; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available set of PRACH occasions corresponding to the selected SSB).
2>	else:
3>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or ssb-SharedRO-MaskIndex if configured, or indicated by PDCCH, or indicated by the LTM Cell Switch Command MAC CE (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the selected SSB).
*** Unchanged parts are omitted ***



2.2. Time offset for CFRA
The so-called time offset (i.e., msg1-RepetitionTimeOffsetROGroup-r18) tells the offset between two adjacent RO groups. The motivation of introducing time offset is to balance the number of potential RACH attempts for different repetition numbers and to control gNB’s demodulation complexity. The brief discussion can be found in our contribution [2].
This parameter is currently included in the IE FeatureCombinationPreambles-r17, which can be only configured by CBRA. Regarding CFRA, the time offset can be applied when occasions in RACH-ConfigDedicated is absent, in which case the resources for RACH-ConfigCommon apply time offset values from featureCombinationPreamblesList-r17.
[bookmark: _GoBack]In our view, time offset for CFRA can be configured independetly because the RA triggering cause can be different. Furthermore, we think that different cause should be able to have distinct value. In this perspective, we suggest that time offset is configured per repetition number just as the CBRA case. If introduced, the condition of this optional parameter can be further discussed.
[bookmark: _Ref165641097]Proposal 3: Introduce msg1-RepetitionTimeOffsetROGroup-r18 in CFRA.
Simarly, SI request resources IE (i.e., SI-RequestConfigRepetition-r18) includes multiple candidate repetition numbers, and time offsets are not considered yet. We also suggest to include time offset parameters in this IE per repetition number. Since this IE lists up to three candidate repetition numbers, in our understanding, the time offset values can be configured up to three.
[bookmark: _Ref165641101]Proposal 4: Introduce msg1-RepetitionNumTimeOffsetROGroup-r18 in SI-RequestConfigRepetition-r18 for each repetition number.
3. Conclusion
We address our view about remaining issues for Rel-18 preamble repetitions.
Proposal 1: Modify the IE SI-RequestResourcesRepetition-r18 to correctly capture the previous agreement
	TS 38.331-i10, section 6.3.2
*** Unchanged parts are omitted ***
-- ASN1START
-- TAG-SI-REQUESTCONFIGREPETITION-START

SI-RequestConfigRepetition-r18 ::=     SEQUENCE {
    rach-OccasionsSI-r18                   SEQUENCE {
        rach-ConfigSI-r18                      RACH-ConfigGeneric,
        ssb-perRACH-Occasion-r18               ENUMERATED {oneEighth, oneFourth, oneHalf, one, two, four, eight, sixteen}
    }                                                                                                               OPTIONAL,  -- Need R
    si-RequestResourcesRepetitionNum2-r18  SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesRepetition-r18  OPTIONAL,  -- Need R
    si-RequestResourcesRepetitionNum4-r18  SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesRepetition-r18  OPTIONAL,  -- Need R
    si-RequestResourcesRepetitionNum8-r18  SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesRepetition-r18  OPTIONAL,  -- Need R
    ...
}

SI-RequestResourcesRepetition-r18 ::=  SEQUENCE {
    ra-PreambleStartIndex-r18              INTEGER (0..63),
    ra-ssb-OccasionMaskIndex-r18           INTEGER (0..15)                                                          OPTIONAL   -- Need R
}

-- TAG-SI-REQUESTCONFIGREPETITION-STOP
-- ASN1STOP
*** Unchanged parts are omitted ***


Proposal 2: Remove mask index in msg1 repetition for CFRA to correctly capture the previous agreement, i.e.,
	TS 38.321-i10, section 5.1.2
*** Unchanged parts are omitted ***
1>	else if an SSB is selected above:
2>	if the set of Random Access resources associated with Msg1 repetition is selected for this Random Access procedure:
3>	determine the next available set of PRACH occasions (as specified in TS 38.213 [6]) for the Msg1 repetition number applicable for this Random Access procedure corresponding to the selected SSB, permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or ssb-SharedRO-MaskIndex if configured (the MAC entity shall select a set of PRACH occasions randomly with equal probability amongst sets of PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB and selected Msg1 repetition number for this Random Access procedure; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available set of PRACH occasions corresponding to the selected SSB).
2>	else:
3>	determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, or ssb-SharedRO-MaskIndex if configured, or indicated by PDCCH, or indicated by the LTM Cell Switch Command MAC CE (the MAC entity shall select a PRACH occasion randomly with equal probability amongst the consecutive PRACH occasions according to clause 8.1 of TS 38.213 [6] regardless the FR2 UL gap, corresponding to the selected SSB; the MAC entity may take into account the possible occurrence of measurement gaps and MUSIM gaps when determining the next available PRACH occasion corresponding to the selected SSB).
*** Unchanged parts are omitted ***


Proposal 3: Introduce msg1-RepetitionTimeOffsetROGroup-r18 in CFRA.
Proposal 4: Introduce msg1-RepetitionNumTimeOffsetROGroup-r18 in SI-RequestConfigRepetition-r18 for each repetition number.
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