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1	Introduction
New work item on further NR coverage enhancements has been approved in RP-221858 and RAN1 has discussed the PRACH CE issues already. For instance, the following agreements have been made by RAN1:
	Agreement
For multiple PRACH transmissions with same Tx beam, gNB can configure one or multiple values for the number of multiple PRACH transmissions.
· If multiple values are configured, PRACH resources differentiation between multiple PRACH transmissions with different number of multiple PRACH transmissions is supported.
· FFS: details
Agreement
Support {2, 4, 8} for the number of multiple PRACH transmissions with same Tx beams.
Agreement
For multiple PRACH transmissions with same Tx beam, "RO group" is assumed for multiple PRACH transmissions with separate preamble on shared ROs and/or multiple PRACH transmissions on separate ROs, and one RO group consists of valid RO(s) for a specific number of multiple PRACH transmissions.
Note 1: All ROs in one RO group is associated with the same SSB(s).
Note 2: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission.
Note 3: whether/how to define “RO group” in specification will be discussed separately
Note 4: Valid RO(s) refers to what is defined in existing specification
Agreement
For multiple PRACH transmissions with same Tx beam in one RACH attempt, transmission power ramping is not applied within one RACH attempt.
Agreement
For multiple PRACH transmissions with same Tx beam, only one RAR window is supported for RAR monitoring for one RACH attempt.
· FFS: the start position of the RAR window.
· FFS: RA-RNTI.
Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, at least support that multiple PRACH are transmitted on separate ROs.
· Note: Separate RO means that the RO is separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.
Working Assumption
For multiple PRACH transmissions with same Tx beam, to differentiate the multiple PRACH transmissions with single PRACH transmission, support that multiple PRACH are transmitted with separate preamble on shared ROs.
· Note: Shared or separate RO/preamble means that the RO/preamble is shared or separated with single PRACH transmission. 
· FFS: whether Rel-17 framework of feature combination (FeatureCombination-r17) and additional RACH configuration (AdditionalRACH-Config-r17) can be reused for Rel-18 multiple PRACH transmissions to realize the corresponding PRACH resource partitioning.
Conclusion
For multiple PRACH transmissions within one RACH attempt, they are only transmitted over ROs associated with the same SSB/CSI-RS.
Note: This applies for multiple PRACH transmissions with same Tx beam, and also applies for multiple PRACH transmissions with different Tx beam (if supported).




2	Discussion
2.1	PRACH resources for preamble repetition
Based on the RAN1 agreement and working assumptions, it seems clear either separate ROs or separate preamble(s) within an RO are configured for the PRACH preamble repetition. Since both of these frameworks are supported by the Rel-17 framework for feature combinations, it seems straightforward to utilize that concept to configure PRACH resources for the PRACH preamble repetition.
Proposal 1: Utilize the Rel-17 framework for feature combinations in configuring the PRACH resources for PRACH preamble repetition.
2.2	Preamble transmission counter
Regardless of multiple PRACH preamble transmissions at a time, one such attempt should be regarded as single RA attempt and, hence, preamble counter should be incremented only once for a set of PRACH preamble repetitions. This is also given the power ramping is not applied within one of these set of repetitions.
Proposal 2: Preamble transmission counter is incremented only once for a set of PRACH preamble transmissions (ie., before attempting to receive a RAR). 
2.3	RAR window
Since single RAR window is applied for the set of PRACH preamble repetitions, it needs to be discussed whether it is started already after the first PRACH preamble transmission of the set of PRACH preamble transmissions or only after all of the PRACH preamble transmissions of the set. In case the PRACH preambles for PRACH preamble repetition are separated also for different number of repetition patterns (either 2, 4, or 8), NW could deduce the start position of the RAR window based on receiving a single PRACH preamble of the set and, hence, the RAR window could also start right after the first PRACH preamble transmission which could reduce latency in providing the RAR to the UE. However, in case the set of PRACH preamble transmissions can last for a longer time, the RAR window length needs to be extended from the 10ms potentially also beyond the 40ms that has been specified for NR-U and 2-step RACH. Further information from RAN1 is required to know how long a set of PRACH repetitions can last (with 8 PRACH transmissions) to decide whether the RAR window could be started after the first PRACH transmission or only after the whole set of PRACH transmissions have been performed.
Observation 1: More information from RAN1 is required to know how long time a set of PRACH preamble transmissions with 8 repetitions can last to decide on the RAR window starting position.
3	Conclusion
Proposal 1: Utilize the Rel-17 framework for feature combinations in configuring the PRACH resources for PRACH preamble repetition.
Proposal 2: Preamble transmission counter is incremented only once for a set of PRACH preamble transmissions (ie., before attempting to receive a RAR). 
Observation 1: More information from RAN1 is required to know how long time a set of PRACH preamble transmissions with 8 repetitions can last to decide on the RAR window starting position.



