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1	Introduction
RAN2#123 agreed the following:
	=> Regarding the framework for Msg1 repetition and whether to support fallback from lower number to higher number, Fallback is supported. All repetitions are treated as a single feature, but within the feature, different repetition numbers are treated as different RACH type. 
=> UE selects higher repetition number upon Msg1 retransmission when the number of Msg1 retransmission reaches a configured value. FFS whether we need to also check DL RSRP at the time of switching (can ask RAN1) discuss as part of offline 801. 
=> support fallback from CFRA with Msg1 repetition to 4-step CBRA with Msg1 repetition. Details are FFS. 
=> NW indicates ONE MSG1 repetition number applicable for CFRA MSG1 repetition by RRC for Reconfiguration with sync.
=> Each RSRP threshold is configured separately by RRC, which is associated with a repetition number if configured (for each carrier).
=> A single feature priority for MSG1 repetition is configured by RRC, i.e. all the MSG1 repetition numbers use the same feature priority.
=> For a RACH partition associated with multiple Msg1 repetition numbers, the parameters defined in RACH-ConfigGeneric IE (except preambleReceiveTargetPower and powerRampingStep) are common for those repetition numbers. This will reuse existing IE. We will allow different ROs to be used for different repetitions in the signalling. If this complicates the RRC with option 2.2 too much we can revisit that agreement

=> Upon fallback from lower number to higher number, SCALING_FACTOR_BI is not reinitialized. PREAMBLE_POWER_RAMPING_STEP is not reinitialized if the preambleRampingStep parameter is common for different repetition numbers. 
=> Introduce a RRC configured threshold (e.g. TransMax-Msg1RepNum), the field is used for deciding whether to trigger fallback from with lower number to higher number when the number of Msg1 transmission exceeds this threshold. This parameter is common for different repetition numbers configured in one RACH partition.



This TDoc discusses the PRACH repetition issues further.
2	Discussion
2.1	Common parameters for different repetition numbers
In the offline discussion 801 in the last meeting, the following was asked:
“Q1. For a RACH partition associated with multiple Msg1 repetition numbers, do companies agree that the parameters defined in RACH-ConfigGeneric IE are common for those repetition numbers, there is no need to define separate IEs for different repetition numbers (e.g. preambleReceiveTargetPower, preambleTransMax, powerRampingStep, ra-ResponseWindow)? ”
Basically, all the comments agreed that from RAN2 point of view, there is no need to define separate IEs for different repetition numbers, however, there were some points raised that RAN1 should further check if there is any need to differentiate. The discussion was summarized as follows:
“Summary:
Based on the comments, except power related parameters (preambleReceiveTargetPower and powerRampingStep), all companies agree that other parameters defined in RACH-ConfigGeneric are common for different repetition numbers in one RACH partition. 
For preambleReceiveTargetPower and powerRampingStep, although several companies indicated that this should be checked with RAN1, based on the latest discussion in RAN1, the common understanding in RAN1is that this can be decided by RAN2. So far, it is unclear about the benefit for having different power parameters for different repetition numbers, and this causes more complexities. So, rapporteur suggests to confirm this from RAN2 perspective.
Proposal 1	(10/10) For a RACH partition associated with multiple Msg1 repetition numbers, the parameters defined in RACH-ConfigGeneric IE (except preambleReceiveTargetPower and powerRampingStep) are common for those repetition numbers. 
Proposal 2	From RAN2 perspective, for a RACH partition associated with multiple Msg1 repetition numbers, the preambleReceiveTargetPower and powerRampingStep parameters defined in RACH-ConfigGeneric IE are common for those repetition numbers.”
However, for some reason the Proposal 2 was not discussed during the online discussion which led to an understanding that RAN2 wants to specify different parameters for preambleReceiveTargetPower and powerRampingStep for different repetition numbers. That was not the understanding in the previous meeting and should be now confirmed.
Proposal 1: From RAN2 perspective, for a RACH partition associated with multiple Msg1 repetition numbers, the preambleReceiveTargetPower and powerRampingStep parameters defined in RACH-ConfigGeneric IE are common for those repetition numbers.
2.2	Configuring the preambles for different repetition numbers
The PRACH preamble configuration for a feature or a feature combination is configured by FeatureCombinationPreambles as follows:
	[bookmark: _Toc139045574]–	FeatureCombinationPreambles
The IE FeatureCombinationPreambles associates a set of preambles with a feature combination. For parameters which can be provided in this IE, the UE applies this field value when performing Random Access using a preamble in this featureCombinationPreambles, otherwise the UE applies the corresponding value as determined by applicable Need Code, e.g. Need S. On a specific BWP, there can be at most one set of preambles associated with a given feature combination per RA Type (i.e. 4-step RACH or 2-step RACH).
FeatureCombinationPreambles information element
-- ASN1START
-- TAG-FEATURECOMBINATIONPREAMBLES-START

FeatureCombinationPreambles-r17 ::=   SEQUENCE {
    featureCombination-r17                FeatureCombination-r17,
    startPreambleForThisPartition-r17     INTEGER (0..63),
    numberOfPreamblesPerSSB-ForThisPartition-r17 INTEGER (1..64),
    ssb-SharedRO-MaskIndex-r17            INTEGER (1..15)                                           OPTIONAL, -- Need S
    groupBconfigured-r17                  SEQUENCE {
        ra-SizeGroupA-r17                     ENUMERATED {b56, b144, b208, b256, b282, b480, b640,
                                                        b800, b1000, b72, spare6, spare5,spare4, spare3, spare2, spare1},
        messagePowerOffsetGroupB-r17          ENUMERATED { minusinfinity, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
        numberOfRA-PreamblesGroupA-r17        INTEGER (1..64)
    }                                                                                               OPTIONAL, -- Need R
    separateMsgA-PUSCH-Config-r17         MsgA-PUSCH-Config-r16                                     OPTIONAL, -- Cond MsgAConfigCommon
    msgA-RSRP-Threshold-r17               RSRP-Range                                                OPTIONAL, -- Need R
    rsrp-ThresholdSSB-r17                 RSRP-Range                                                OPTIONAL, -- Need R
    deltaPreamble-r17                     INTEGER (-1..6)                                           OPTIONAL, -- Need R
    ...
}

-- TAG-FEATURECOMBINATIONPREAMBLES-STOP
-- ASN1STOP




Under the FeatureCombinationPreambles IE, it seems feasible to configure the different repetition numbers that the NW intends to use by this feature combination, e.g., 2, 4, and/or 8. Then, UE can determine the preambles for each repetition number by dividing the available number of preambles (per SSB) equally between the different repetition numbers. Naturally, NW shall take this into account and has to provide a consistent configuration where the division is possible to make unambiguously. The exact details about the splitting can be left up to RAN1 to define in their specifications (as usual). Furthermore, the different RSRP thresholds for different repetition numbers can be configured here as well.
Proposal 2: The UE determines the preambles associated with each of the different repetition numbers based on the available number of preambles (per SSB) configured for a feature combination by dividing the number of preambles equally between the different repetition numbers.
Proposal 3: Different RSRP thresholds for different repetition numbers are configured under the FeatureCombinationPreambles IE.
2.3	Fallback from lower number of Msg1 repetitions to higher number of Msg1 repetitions
Multiple RSRP thresholds to determine the number of repetitions required at least for the initial RA attempt was agreed by RAN2 in the previous RAN2#122 meeting. These thresholds could be exploited also to determine when the fallback for a higher number of repetitions is meaningful during the RA procedure. Also, as agreed, the number of attempts can be used to increase the likelihood of increasing the number of repetitions for the subsequent attempts. For example, to increase the number msg1 repetitions after failing a RA attempt would be for a UE to decrease the value of the measured RSRP by a certain configurable amount even if the actual RSRP value at the time of the RA re-attempt has not changed, ie., the RSRP would be scaled down in terms of the number of RA attempts the UE has performed.
Proposal 4: The determination to increase the number of msg1 repetitions during the RA procedure is based on both the number of RA attempts and the scaled RSRP thresholds at each RA attempt.
3	Conclusion
Proposal 1: From RAN2 perspective, for a RACH partition associated with multiple Msg1 repetition numbers, the preambleReceiveTargetPower and powerRampingStep parameters defined in RACH-ConfigGeneric IE are common for those repetition numbers.
Proposal 2: The UE determines the preambles associated with each of the different repetition numbers based on the available number of preambles (per SSB) configured for a feature combination by dividing the number of preambles equally between the different repetition numbers.
Proposal 3: Different RSRP thresholds for different repetition numbers are configured under the FeatureCombinationPreambles IE.
Proposal 4: The determination to increase the number of msg1 repetitions during the RA procedure is based on both the number of RA attempts and the scaled RSRP thresholds at each RA attempt.




