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1 	Introduction	
In NR coverage enhancements, it is agreed to support multiple PRACH transmission, at least for same beams. The corresponding objective in WID [1] is as follows:
	The objective of this work item is to specify further uplink coverage enhancements for PRACH, power domain and DFT-S-OFDM. 
The detailed objectives of the work item are as follows:
· 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.


This contribution discussed our initial view on multiple PRACH transmission in RAN2 perspective.
2	Discussion
Signaling aspects to support multiple PRACH transmission
According to the RAN1 agreements [2, 3], the RACH resource for multiple PRACH transmission is separated from the legacy RACH resource. In detail, it is assumed that the multiple PRACH are transmitted on separate ROs or with separate RA preamble on shared ROs. However, it is not determined whether the Rel-17 RACH partitioning framework can be applied for the separate RACH resource for multiple PRACH transmission:
	Agreement
For multiple PRACH transmissions with same Tx beam, support to differentiate at least between multiple PRACH transmissions and single PRACH transmissions.

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.



In Rel-17, the RACH partitioning framework is defined in order to indicate a combination of features with a separate RACH resource since the RACH resource is not sufficient to indicate each new feature with a separate RACH resource. For this, the RACH partitioning framework already supports the separate RO and separate RA preamble with shared RO as mentioned in RAN1 WA above. Considering that four spare fields are reserved in order to support the additional RACH partitioning functionalities which may be defined in the future releases, there is no problem to use Rel-17 RACH partitioning framework and it can be simply extended to support the separate RACH resource for multiple PRACH transmission.
	-- ASN1START
-- TAG-FEATURECOMBINATION-START

FeatureCombination-r17 ::= SEQUENCE {
    redCap-r17                 ENUMERATED {true}                                   OPTIONAL,  -- Need R
    smallData-r17              ENUMERATED {true}                                   OPTIONAL,  -- Need R
    nsag-r17                   NSAG-List-r17                                       OPTIONAL,  -- Need R
    msg3-Repetitions-r17       ENUMERATED {true}                                   OPTIONAL,  -- Need R
    spare4                     ENUMERATED {true}                                   OPTIONAL,  -- Need R
    spare3                     ENUMERATED {true}                                   OPTIONAL,  -- Need R
    spare2                     ENUMERATED {true}                                   OPTIONAL,  -- Need R
    spare1                     ENUMERATED {true}                                   OPTIONAL   -- Need R
}

NSAG-List-r17 ::= SEQUENCE (SIZE (1.. maxSliceInfo-r17)) OF NSAG-ID-r17

-- TAG-FEATURECOMBINATION-STOP
-- ASN1STOP



If the new method is defined to support the separate RACH resource for multiple PRACH transmission, it is sure that the MAC specification would be complicated to incorporate the new method on top of Rel-17 RACH partitioning framework. Keep in mind that the purpose of Rel-17 RACH partitioning framework is to simplify the RACH partitioning configuration and the corresponding RA procedure. Thus, we think that it would be beneficial to use Rel-17 RACH partitioning framework to define separated RACH resource for multiple PRACH transmission.
Proposal 1. Use Rel-17 RACH partitioning framework to configure a separate RA resource for multiple PRACH transmission

Aspects on RAR window
In RAN1#112 meeting, it is agreed to use only one RAR window after transmitting multiple PRACH preamble, but start time point has not been decided yet:
	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.



According to the current TS 38.321, for CBRA procedure, the RAR window is started at the first PDCCH occasion from the end of the Random Access Preamble transmission. However, for the multiple PRACH transmission, it should be determined whether the RAR window is started after the first PRACH transmission or the last PRACH transmission.
Regarding the start position of the RAR window, following two options can be considered: 
· Option 1: RAR window is started after the first PRACH transmission
· Option 2: RAR window is started after the last PRACH transmission

For option 1, if the network receives a preamble before the end of the multiple PRACH transmission, the network can transmit the RAR without waiting for the end of the multiple PRACH transmission. However, considering that the multiple PRACH transmission would be required in case of the poor channel quality (e.g., when the RSRP of the downlink pathloss is lower than the threshold), the network may transmit the RAR after receiving the last PRACH transmission, so this option may require the extension of RAR window for multiple PRACH transmission, e.g., long RAR window or restart of RAR window after each PRACH transmission.
For option 2, even if the network receives a preamble before the end of the multiple PRACH transmission, it may delay RAR transmission since the RAR reception can be performed after the end of the multiple PRACH transmission. However, again, the multiple PRACH transmission would be used in case of the poor channel quality and the network may transmit the RAR after receiving the last PRACH transmission, so this delay should not be a problem. In addition, it simplifies the RAR reception procedure and aligns with the current Msg3-repetition procedure.
Given that there were similar discussion in LTE for CE and it was agreed to start the RAR window after the last PRACH transmission in LTE, the same principle could be applied for the multiple PRACH transmission in Rel-18 unless there is additional benefit is identified in NR. Therefore, it is proposed to start the RAR window after the last PRACH transmission.
Proposal 2. Start the RAR window after the last PRACH transmission

3	Conclusion
In this paper, we discussed our initial view on RAN2 aspects to support the multiple PRACH transmission. The discussion includes the following proposals:
Proposal 1. Use Rel-17 RACH partitioning framework to configure separated RA resource for multiple PRACH transmission
Proposal 2. Start the RAR window after the last PRACH transmission
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