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1 Introduction
During the evaluation phase of coverage enhancement, PRACH was identified as one of the bottleneck of FR2 [1]. In Rel-17 further coverage enhancements [2], multiple PRACH transmissions with same beam and different beams was proposed as the objective for the WI. But the multiple PRACH transmissions with different beam was not supported due to the limited TU. 

In this contribution, we provide our views on Rel-19 coverage enhancements. 
2	Discussion
Multiple PRACH transmissions with same beams can bring additional coverage, since gNB can combine the multiple received PRACH within one RO group. The accumulated received power can bring additional coverage gains. Based on current assumptions, UE uses the same direction for the PRACH transmission in which it receives the SSB. Usually, UE would like to use a wide beam for the SSB reception to shorten the DL synchronization delay. On the other side, due to limited information for the DL reception and without any uplink beam training, UE has to use the same wide beam for the initial access to the network. 

Observation 1:
Due to the limited information for the DL reception, and without any beam training for the uplink, UE has to use the same wide beam of DL reception for the initial access. 
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Figure 1 Multiple PRACH transmission with same beams
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Figure 2 Multiple PRACH transmissions with different beams

Though the wide beam increases the robustness for both uplink transmission and DL reception, it is not efficient from the perspective of uplink transmit power. Wide beam induces less beam forming gain and less EIRP for the uplink, which is more important in FR2 especially at UE part. Another issue is that, once the PRACH transmissions with same beam is not in the correct direction, all the PRACH transmissions cannot be received by the gNB. Though Multiple PRACH transmission with different beams cannot concentrate the beamforming gain in a same direction. It can be considered as beam training procedure before connected mode. Based on the DL reception of SSBs, UE can derive multiple narrow beams with different directions for uplink. The gNB can pick up a beam for UE for the following uplink transmissions. In addition, gNB can still combine the multiple PRACH transmission within the RO group like Rel-18.

Observation 2:
The multiple PRACH transmission with different beams can be considered as a beam training procedure for the uplink transmission.

During the study phase of CE, valid performance gains of 2dB and 4.7dB gains were observed for the 2 and 4 PRACH repetitions [1]. Based on the enhancements for PRACH transmission with same beam in Rel-17, it is not difficult for  extending the multiple PRACH transmissions to different beams. With the assumption that the gNB will receive the multiple PRACH transmissions from the same UE within one RO group, gNB can receive the multiple PRACH with different beams within one RO group. Furthermore, the narrow beam identified during the multiple PRACH transmission with different beams can also be used for the following uplink transmission, e.g. Msg 3 with/without repetitions. Then it is proposed to specify PRACH transmission with different beams in Rel-19.

Observation 3:
The benefits were observed during the study phase of Rel-17 CE for introducing PRACH repetitions with different beam.

Observation 4:
Multiple PRACH transmissions with different beams can be supported based on the Rel-17 FCE with limited specification efforts. 

Observation 5:
The outcome of PRACH transmission with different beam can be further used in the following uplink transmissions. 

Proposal 1:
It is proposed to specify PRACH transmission with different beams in Rel-19.
3	Conclusion
In this contribution, we provide our views on Rel-19 coverage enhancements. The observations and the proposal is as below. 

Observation 1:
Due to the limited information for the DL reception, and without any beam training for the uplink, UE has to use the same wide beam of DL reception for the initial access. 

Observation 2:
The multiple PRACH transmission with different beams can be considered as a beam training procedure for the uplink transmission.

Observation 3:
The benefits were observed during the study phase of Rel-17 CE for introducing PRACH repetitions with different beam.

Observation 4:
Multiple PRACH transmissions with different beams can be supported based on the Rel-17 FCE with limited specification efforts. 

Observation 5:
The outcome of PRACH transmission with different beam can be further used in the following uplink transmissions. 

Proposal 1:
it is proposed to specify PRACH transmission with different beams in Rel-19.
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