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Introduction
PRACH transmission is very important for many procedures, e.g., initial access and beam failure recovery. One of the main objectives of the Rel.18 WID of further NR coverage enhancements is to enhance the coverage performance of PRACH as follows [1]
· 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 document provides our view on PRACH coverage enhancements. 

Discussion
Multi-PRACH transmission for contention-based random access (CBRA)
When multi-PRACH transmission is configured for the CBRA, the typical subsequent operation is that Msg3 repetition would also be required to be applied. For requesting Msg3 repetition, the separate PRACH resources are used, and a UE selects one of them based on the RSRP of the downlink pathloss reference (i.e., RSRP is less than rsrp-ThresholdMsg3 or not). Therefore, the separate PRACH resource for requesting Msg3 repetition should be possible for the multi-PRACH transmission. The relation between RSRP pathloss threshold for Msg3 repetition rsrp-ThresholdMsg3 and the RSRP pathloss threshold to use multi-PRACH transmission is FFS. It depends on whether a PRACH resource needs to be separated between single PRACH transmission and multi-PRACH transmission.
Proposal 1: The separate PRACH resources for requesting Msg3 repetition should be possible to support the multi-PRACH transmission.
For supporting multi-PRACH transmission, there could be two design choices of PRACH resource. The fist design is to assign specific PRACH resource for the specific number of the PRACH transmission, e.g., a preamble is assigned to a corresponding number of the PRACH repetition. The second design is that a PRACH resource can be used for any number of PRACH repetition transmission. If a joint detection over the multi-PRACH transmission is intended to be supported, the first design is required. However, the required PRACH resources would be too large. In the second design, each transmission of PRACH is separately detected by the gNB. The gain of multi-PRACH transmission corresponds to a gain of multiple trials in time-domain, i.e., it is not a combining gain. Although the first design can provide better performance gain, our concern is that it requires many preamble resource for multiple PRACH transmissions or increases latency due to waiting for the corresponding index of preamble resource. Our view is that the reduced PRACH resource usage is more important than to have multi-PRACH combining gain when seeing the shortage of PRACH coverage among all UL channels. Therefore, we propose to take second design.
Proposal 2: For CBRA, a PRACH resource can be used for any number of PRACH repetition transmission, i.e., not dedicated PRACH resource for the PRACH repetition number.
If we take the second design of a PRACH resource, a corresponding RAR can be received for each transmission of preamble transmission. This can reduce the number of PRACH transmissions as UE can stop the PRACH repetition after the successful reception of RAR. 
The multi-PRACH transmission can be started to be used after UE reaches transmission power as there is no specific merit to transmit multiple PRACH transmission before reaching maximum transmission power.
In addition, the design does not require to use the same beam in each preamble transmission as gNB detects preamble for each of preamble transmission. It can be up to UE implementation to choose which beam is used. 
Proposal 3: RAR is received for each of preamble transmission.
Proposal 4: Support to use multiple PRACH transmissions only after UE reaches maximum transmission power.
Proposal 5: The choice of beam in each preamble is up to UE implementation.

Multi-PRACH transmission for contention free random access (CFRA)
In case of CFRA, the preamble resource is dedicated for the specific UE. gNB could have sufficient knowledge of UE channel condition, as compared to the CBRA. In this case, the design that specific PRACH resource is dedicated for the specific number of the PRACH transmission can have the merit for the joint detection over the multiple PRACH transmissions. In order to save PRACH resource, a preamble resource can be used for any number of PRACH repetition transmission can be also supported. These two designs can be semi-statically configured.
Proposal 6: For CFRA, support the following two designs of multi-PRACH transmission
- Design 1: A specific PRACH resource is used for a specific number of the PRACH transmissions.
- Design 2: A PRACH resource can be used for any number of PRACH repetition transmissions.
Proposal 7: For CFRA, support to configure one of the designs 1 and 2 to a UE in a semi-static manner.

Conclusions
In this contribution, we provide our view on PRACH coverage enhancements. We made the following proposals. 
Proposal 1: The separate PRACH resources for requesting Msg3 repetition should be possible to support the multi-PRACH transmission.
Proposal 2: For CBRA, a PRACH resource can be used for any number of PRACH repetition transmission, i.e., not dedicated PRACH resource for the PRACH repetition number.
Proposal 3: RAR is received for each of preamble transmission.
Proposal 4: Support to use multiple PRACH transmissions only after UE reaches maximum transmission power.
Proposal 5: The choice of beam in each preamble is up to UE implementation.
Proposal 6: For CFRA, support the following two designs of multi-PRACH transmission
- Design 1: A specific PRACH resource is used for a specific number of the PRACH transmissions.
- Design 2: A PRACH resource can be used for any number of PRACH repetition transmissions.
Proposal 7: For CFRA, support to configure one of the designs 1 and 2 to a UE in a semi-static manner.
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