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[bookmark: _Ref513464071]Introduction
RAN approved a new work item for further coverage enhancements for NR in Rel-18 [1]. The WI includes specifying PRACH coverage enhancements using multiple PRACH transmissions with the same beam as well as studying the repetition using different beams:
	· 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.



In this contribution, we discuss our view on multiple PRACH transmissions for 4-step RACH with and without using the same beam as well as random access response monitoring.
Discussion
Multiple PRACH transmissions:
In the RAN plenary meeting, new work item was agreed to further improve the coverage for NR. One aspect that was agreed to be specified in Rel-18 is multiple PRACH transmissions using the same beams for 4-step RACH procedure. PRACH repetition has the potential to increase the coverage for cells edge UEs and the increase the reliability of PRACH transmissions. Always repeating preamble transmission may not be needed for all UEs and all the time. For example, UEs close to cell center are in good coverage situation and do not need to repeat PRACH transmission. Those PRACH resources (for PRACH repetitions) can be used by other UEs. Furthermore, Rel-18 cells need to serve both legacy UEs and enhanced UEs with PRACH capability. Consequently, a cell supporting Rel-18 multiple PRACH transmission should support both single PRACH transmission and PRACH repetition.
Proposal 1: A cell can support both single PRACH transmission and PRACH repetition.

The cell supporting Rel-18 PRACH enhancements can indicate the support of PRACH repetition using broadcasted SIBs, e.g. part of RACHConfigCommon, given IDLE mode UEs need to benefit from such repetition in bad coverage. Depending on the UE’s conditions (e.g., in bad coverage situation), it can select PRACH repetition or single PRACH transmission. RAN1 needs to discuss the conditions on when PRACH repetition can be used. One condition could be based on the SSB measurements during initial access procedure. For example, if the RSRP of all the SSBs corresponding to different beams are below rsrp-ThresholdSSB, the UE can use PRACH repetition. The UE then selects the best beam(s) on which PRACH repetition will be performed.
Proposal 2: Whether a cell supports PRACH repetition is configured in broadcast SIB signaling.
Proposal 3: Study conditions when the PRACH repetition can be used by the UE.
The PRACH repetitions can be done using same or different beams. One of the objectives of the WI is to study, and if justified, specify the PRACH transmission using different beams for 4-step RACH. To evaluate the performance of PRACH repetition using different beams, RAN1 needs to agree first on the evaluation methodology. Given the short time allocated for Rel-18 coverage enhancement, the focus should be first on specifying PRACH repetition with the same beam and if time allow evaluate the PRACH repetition using different beams.
Proposal 4: RAN1 to focus on specifying PRACH repetition using same beam.

RAR monitoring:
In NR Rel-15, each PRACH occasion is associated with RA-RNTI for PDCCH monitoring to receive the random-access response. The RNTI depends on the slot, symbol, frequency resource, and uplink carrier of the PRACH resource. With the support of PRACH repetitions, RA-RNTI association with different resource needs to be discussed. One option could be to have only one RA-RNTI associated with the set of repeated PRACHs. For example, based on the first occasion within a bundle, RA-RNTI can be calculated. This option can be used if the PRACH resource partitioning is used to differentiate PRACH repetition and single PRACH transmission, as the gNB cannot distinguish which preamble is transmitted by which UE otherwise. Another option could be to have each PRACH transmission from the repetitions associated with different RA-RNTI. The UE monitors the PDCCH with the associated RA-RNTIs and can stop monitoring RAR after receiving one of the RARs. This approach has less specification impact, but one drawback of this option is the increase of blind decoding which will lead to higher power consumption. 
Proposal 5: For association between RA-RNTI and PRACH, select between the following options:
· Option 1: One RA-RNTI associated with set of repeated PRACHs
· Option 2: One RA-RNTI associated with each repeated PRACH
Conclusion
In this contribution, we have discussed and propose the following:
Proposal 1: A cell can support both single PRACH transmission and PRACH repetition.
Proposal 2: Whether a cell supports PRACH repetition is configured in broadcast SIB signaling. 
Proposal 3: Study conditions when the PRACH repetition can be used by the UE.
Proposal 4: RAN1 to focus on specifying PRACH repetition using same beam.
Proposal 5: For association between RA-RNTI and PRACH, select between the following options:
· Option 1: One RA-RNTI associated with set of repeated PRACHs
· Option 2: One RA-RNTI associated with each repeated PRACH
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