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1 Introduction
In the RAN2 #123bis [1], the following agreements for Msg1 repetition were reached.
	=> Separate SI-RequestResources is configured for different repetition number (2,4,8), under a common SI-RequestConfig which is different from legacy SI-RequestConfig
=> From RAN2 CE perspective, deltaPreamble IE in FeatureCombinationPreambles are common for repetition number 2, 4 and 8 - FFS for groupBconfigured, rsrp-ThresholdSSB


In this contribution, we will discuss some remaining issues according to the above agreements and provide our views.
[bookmark: _Toc497230266][bookmark: _Toc497230267]2 Discussion
Msg1 based SI request
In the RRC running CR[2], regarding MSG1 based SI request configuration, the new added IEs are as below:
	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}
}


For the above IEs, a new SI request configuration is introduced, which is consistent with the current agreement. But the definition of IE si-RequestResourcesRepetition-r18 within it can increase a large signaling overhead. So we propose to consider the following three ways for SI request definition with repetition.
Option 1: Optional structure for the different repetition number under the list of SI message.
	SI-RequestConfig-v18xy ::=            SEQUENCE {
    si-RequestResources-r18               SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources-MSG1-Repetition-r18
}

SI-RequestResources-MSG1-Repetition-r18  ::=             SEQUENCE {
si-RequestResourcesRepNum2-r18                 SI-RequestResources OPTIONAL, -- Need R
	si-RequestResourcesRepNum4-r18                 SI-RequestResources OPTIONAL, -- Need R
	si-RequestResourcesRepNum8-r18                 SI-RequestResources OPTIONAL  -- Need R
}


Option 2: Optional structure for the different repetition number above the list of SI message.
	SI-RequestConfig-v18xy ::=            SEQUENCE {
    si-RequestResources-r18               SI-RequestResources-MSG1-Repetitions-r18
}

SI-RequestResources-MSG1-Repetitions-r18 ::=            SEQUENCE {
rep2-r18      SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources OPTIONAL, -- Need R
	rep4-r18      SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources OPTIONAL, -- Need R
	rep8-r18      SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources OPTIONAL  -- Need R
}


Option 3: Choice structure for the different repetition number above the list of SI message.
	SI-RequestConfig-v18xy ::=            SEQUENCE {
    si-RequestResources-r18               SI-RequestResources-MSG1-Repetitions-r18
}

SI-RequestResources-MSG1-Repetitions-r18::=       CHOICE {
rep2Only-r18             SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources,
	rep4Only-r18             SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources,
	rep8Only-r18             SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResources, 
rep2AndRep4-r18          SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesSize2,
	rep2AndRep8-r18          SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesSize2,
	rep4AndRep8-r18          SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesSize2, 
rep2AndRep4AndRep8-r18   SEQUENCE (SIZE (1..maxSI-Message)) OF SI-RequestResourcesSize3
}

SI-RequestResourcesSize2 ::= SEQUENCE (SIZE (2)) OF SI-RequestResources
SI-RequestResourcesSize3 ::= SEQUENCE (SIZE (3)) OF SI-RequestResources


In the following, the number of ASN.1 encoded bit for the different options including way of the running CR is shown as Table 1 below, where: 
· x: the number of configured SI messages, where x from 1 to 32
· y: the number of configured repetition numbers, where y from 1 to 3
· m: the number of bits for SI-RequestResources
· 5: the number of bits for (SIZE (1..maxSI-Message))
· 2: the number of bits for (SIZE (1.. maxNrofMSG1-Repetitions-r18)) or the number of bits for ENUMERATED in running CR
· 3: the number of bits for OPTIONAL in option 1 and option 2 or the number of bits for CHOICE in option 3
Table 1 the required bits for the different ways
	
	The number of ASN.1 encoded bits 
	The bit range except for common part x*y*m

	Option 1
	5 + 3*x + x*y*m
	8 ~ 101

	Option 2
	3 + 5*y + x*y*m
	8 ~ 18

	Option 3
	3 + 5 + x*y*m
	8

	Running CR
	5 + 2*x + 2*x*y + x*y*m
	9~ 261


Based on the table above, the definition in the current running CR increases signaling overhead, especially when the multiple SI messages are requested. Hence, we propose to consider the above three options. 
Observation 1: Up to 261 additional ASN.1 encoded bits are required for the definition of the new SI-RequestConfig in the running CR, when maximum 32 SI messages and 3 repetition numbers are configured. However, only 8 additional ASN.1 encoded bits are required for proposed option 3.
Proposal 1: For the definition of the new SI-RequestConfig, option 2 or option 3 from the three options (including ASN.1 text proposals of the options in the contribution above) should be considered:
· Option 1:  optional structure for the different repetition numbers under the list of SI messages (require 8..101 bits)
· Option 2:  optional structure for the different repetition numbers above the list of SI messages (require 8..18 bits)
· Option 3:  choice structure for the different repetition numbers above the list of SI messages (require 8 bits)
Note: running CR is list structure for the different repetition numbers under the list of SI messages (require 9..261 bits)
CHO
For HO, NW can indicate one Msg1 repetition number applicable for CFRA Msg1 repetition by RRC Reconfiguration with sync based on the agreement of the last meeting. We think this agreement is also used for CHO since the channel condition cannot change so fast. If CFRA for CHO procedure fails in some cases, the UE may fallback to CBRA with Msg1 repetition. So one Msg1 repetition number is sufficient for CHO.
Proposal 2: Indicating one Msg1 repetition number applicable for CFRA Msg1 repetition by RRC Reconfiguration with sync can also be used for CHO.
SSB RSRP threshold
According to the current agreements, separate RSRP threshold for the different Msg1 repetition numbers can be configured for each UL carrier. Once carrier and repetition number are selected based on the configured threshold, the UE will select one SSB based on SSB RSRP threshold. Then for SSB RSRP threshold, since the different repetition numbers means the different coverage level, the different SSB RSRP threshold should be used within the different coverage level. So separate SSB RSRP thresholds for the different repetition numbers should be configured to select SSB.
Proposal 3: SSB RSRP threshold should be separately configured for the different Msg1 repetition numbers.
3 Conclusion
In this contribution, we have further discussed the potential RAN2 impacts for CP, all the observations and proposals are summarized below:
Observation 1: Up to 261 additional ASN.1 encoded bits are required for the definition of the new SI-RequestConfig in running CR, when maximum 32 SI messages and 3 repetition numbers are configured. However, only 8 additional ASN.1 encoded bits are required for proposed option 3.
Proposal 1: For the definition of the new SI-RequestConfig, option 2 or option 3 from the three options (including ASN.1 text proposals of the options in the contribution above) should be considered:
· Option 1:  optional structure for the different repetition numbers under the list of SI messages (require 8..101 bits)
· Option 2:  optional structure for the different repetition numbers above the list of SI messages (require 8..18 bits)
· Option 3:  choice structure for the different repetition numbers above the list of SI messages (require 8 bits)
Note: running CR is list structure for the different repetition numbers under the list of SI messages (require 9..261 bits)
Proposal 2: Indicating one Msg1 repetition number applicable for CFRA Msg1 repetition by RRC Reconfiguration with sync can also be used for CHO.
Proposal 3: SSB RSRP threshold should be separately configured for the different Msg1 repetition numbers.
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