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1 Introduction
In this contribution we discuss SI request and CFRA Aspects for Msg1 repetitions.
2 Discussion
2.1 SI request configuration
The current CR defines SI request configuration for repetitions as follows:

SI-RequestConfigRepetition
The IE SI-RequestConfig contains configuration for Msg1 based SI request with Msg1 repetition.
SI-RequestConfigRepetition information element

-- 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-RequestPeriod-r18                   ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}       OPTIONAL,   -- Need R

    si-RequestResourcesRepetition-r18                      SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesRepetition-r18
}

SI-RequestResourcesRepetition-r18 ::=              SEQUENCE {

    si-RequestResourcesList-MSG1-Repetition-r18    SEQUENCE (SIZE (1.. maxNrofMSG1-Repetitions-r18)) OF SI-RequestResourcesForMSG1-RepetitionNum-r18
}
SI-RequestResourcesForMSG1-RepetitionNum-r18 ::=           SEQUENCE {

    si-RequestResources-r18                                    SI-RequestResources,
    msg1-RepetitionNum-r18                                     ENUMERATED {2, 4, 8}
}
-- TAG-SI-REQUESTCONFIGREPETITION-STOP

-- ASN1STOP

msg1-RepetitionNum-r18 is included per SI message per repetition. This means that maximum overhead is maxSI-Message * maxNrofMSG1-Repetitions-r18 * size of msg1-RepetitionNum-r18 = 32*3*2 = 192 bits. This overhead is significant. 
The SIB1 overhead for msg1-RepetitionNum-r18 will be 192*6 times as SI-RequestConfigRepetition is included 6 times in SIB1 (3 times (NUL/SUL/Redcap) each for positioning and non positioning).
Observation: msg1-RepetitionNum-r18 in SI-RequestConfigRepetition-r18 leads to significant overhead.

So we suggest to modify as follows
SI-RequestConfigRepetition information element

-- 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-RequestPeriod-r18                  ENUMERATED {one, two, four, six, eight, ten, twelve, sixteen}       OPTIONAL,   -- Need R

    si-RequestResourcesRepetitionTwo-r18                      SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources SI-RequestResourcesRepetition-r18 OPTIONAL,   -- Need R
    si-RequestResourcesRepetitionFour-r18                      SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources OPTIONAL,   -- Need R

si-RequestResourcesRepetitionEight-r18                     SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources OPTIONAL,   -- Need R

}

SI-RequestResourcesRepetition-r18 ::=              SEQUENCE {

    si-RequestResourcesList-MSG1-Repetition-r18        SEQUENCE (SIZE (1.. maxNrofMSG1-Repetitions-r18)) OF SI-RequestResourcesForMSG1-RepetitionNum-r18

}

SI-RequestResourcesForMSG1-RepetitionNum-r18 ::=           SEQUENCE {

    si-RequestResources-r18                                    SI-RequestResources,

    msg1-RepetitionNum-r18                                     ENUMERATED {2, 4, 8}

}

-- TAG-SI-REQUESTCONFIGREPETITION-STOP

-- ASN1STOP

With the above changes’ overhead is reduced from 192 bits to 3 bits (one bit for optional indication of each of si-RequestResourcesRepetitionTwo, si-RequestResourcesRepetitionFour and si-RequestResourcesRepetitionEight).

Proposal 1: Adopt the SI-RequestConfigRepetition structure above in the RRC CR.

· Delete si-RequestResourcesRepetition-r18

· Add si-RequestResourcesRepetitionTwo-r18, si-RequestResourcesRepetitionFour-r18 and si-RequestResourcesRepetitionEight-r18, optionally, where each is SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources
2.2 CFRA with Msg1 repetitions for CHO
RAN2 has agreed to support CFRA with msg1 repetition for ReconfigurationWithSync case. For ReconfigurationWithSync, network indicates whether 4 step CFRA resources configured in rachConfigDedicated corresponds to RACH attempt with 0/2/4/8 Msg1 repetitions. During the random access for ReconfigurationWithSync UE repeat Msg1 indicated number of times. 

In case of CFRA configuration for CHO case CFRA configuration is provided in advance and this configuration is used much later when certain conditions (CHO execution condition) are met. So just indication of one repetition number for CHO case is not sufficient. Multiple repetitions number, different CFRA configuration for each of these repetition number and selection based on RSRP seems needed for CHO case. This requires additional work. So as agreed for BFR, we propose to not support CFRA with Msg1 repetitions for CHO
Proposal 2: CFRA with Msg1 repetitions for CHO is not supported.
2.3 Msg1 repetition for RACH based LTM

L1/L2 triggered mobility can benefit from Msg1 repetitions being introduced in R18 for coverage extension.
For legacy handover/reconfiguration with sync procedure, it is agreed that network can indicate one Msg1 repetition number in CFRA configuration. 
In LTM, cell switch is executed based on cell switch command MAC CE. For CFRA, Msg1 repetition number (0, 2, 4, 8) can be signalled in cell switch command MAC CE.
Proposal 3: Msg1 repetition is supported for both CBRA and CFRA based LTM cell switch. Msg1 repetition number can be signalled in cell switch command MAC CE. 
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposal:
Proposal 1: Adopt the SI-RequestConfigRepetition structure above in the RRC CR.

· Delete si-RequestResourcesRepetition-r18

· Add si-RequestResourcesRepetitionTwo-r18, si-RequestResourcesRepetitionFour-r18 and si-RequestResourcesRepetitionEight-r18, optionally, where each is SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources

Proposal 2: CFRA with Msg1 repetitions for CHO is not supported.
Proposal 3: Msg1 repetition is supported for both CBRA and CFRA based LTM cell switch. Msg1 repetition number can be signalled in cell switch command MAC CE. 
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