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Introduction
Until RAN1#114bis meeting, most issues of multiple PRACH transmissions have been discussed in [1] and a lot of agreements have been achieved as in [2].  
In this contribution, we further discuss the remaining issues of PRACH coverage enhancements in the following aspects.
Prioritizations for transmission power reductions of multiple PRACH transmissions
For single PRACH transmission, if a total UE transmit power for PUSCH or PUCCH or PRACH or SRS transmissions on serving cells in a frequency range in a respective transmission occasion would exceed the maximum transmission power for FR1 and FR2, the UE allocates power to PUSCH/PUCCH/PRACH/SRS transmissions according to the priority order in TS38.213 Section 7.5. If due to the above mentioned power allocation to PUSCH/PUCCH/PRACH/SRS transmissions, or due to power allocation in DC operation, or due to slot format determination, or due to the PUSCH/PUCCH/SRS transmission occasions are in the same slot or the gap between a PRACH transmission and PUSCH/PUCCH/SRS transmission is small, or due to HD-UE operation in paired spectrum, the UE transmits a PRACH with reduced power or does not transmit a PRACH in the transmission occasion.

For multiple PRACH transmissions, if the current PRACH transmission in the parallel UL transmissions in a respective transmission occasion is one of multiple PRACH transmissions over a ROG, the following two options of transmission power reductions can be considered,
· Option 1: the UE transmits the current PRACH with reduced power or does not transmit the current PRACH in the collided transmission occasion.
· Option 2: the UE transmits each of multiple PRACH transmissions over a ROG including the current PRACH with reduced power or does not transmit any of multiple PRACH transmissions over a ROG including the current PRACH.      
For Option 1, the power degradation or dropping of the current PRACH transmission may incur unsuccessful detection of the whole multiple PRACH transmissions, since multiple PRACH transmissions over a ROG are usually configured in a poor coverage scenario.  For Option 2, the power degradation of the whole multiple PRACH transmissions may incur a retransmission attempt of multple PRACH transmissions at the cost of additional resource consumption or the dropping of the whole multiple PRACH transmissions incurs an access delay. It can be observed that due to power allocation among parallel UL transmissions, the power degradation or dropping of multiple PRACH transmissions has much more impacts on the system performance compared to single PRACH transmission. Therefore, the priority of multiple PRACH transmission for power allocation should be promoted compared to single PRACH transmission or the multiple PRACH transmissions should be avoided for parallel UL transmissions.
Proposal 1: 
· To reduce the performance impacts due to transmission power reductions or dropping of multiple PRACH transmissions, the priority of multiple PRACH transmission for power allocation should be promoted compared to single PRACH transmission or the multiple PRACH transmissions should be avoided for parallel UL transmissions. 
Retransmission of multiple PRACH transmissions
In RAN1#113 meeting, it was discussed that if single/multiple PRACH transmission is determined for the first RACH attempt, the number of multiple PRACH transmissions in RACH re-attempts can be increased based on some condition, which is good for the coverage limited UEs, especially for the UEs of which the maximum transmission power is reached. 
However, increasing the number of multiple PRACH transmissions in RACH re-attempts incurs more resource consumption and preamble collision. Especially in the case that the access failure is due to the preamble collision, it is ineffective to increase the number of multiple PRACH transmissions in RACH re-attempts at the cost of high resource consumption. Therefore, the resource consumption due to the increased number of multiple PRACH transmission should be taken into account. We proposed that 
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· To avoid ineffective resource consumption, the maximum number of PRACH transmissions in all RACH attempts should be limited. 
Furthermore, since larger number of multiple PRACH transmissions, more resource consumption, it is most likely that the resources available for the larger number of multiple PRACH transmissions is more limited compared to the smaller number of multiple PRACH transmissions. When the access failure is due to the preamble collision, if all UEs with the collided preamble in the last RACH attempt increases the same number of multiple PRACH transmissions in RACH re-attempt, it may result in preamble collision again among the limited PRACH resources. For example, if the preamble collision happens in the first RACH attempt for the UEs with 2 PRACH transmissions, these UEs may increase to 4 PRACH transmissions simultaneously, which leads to preamble collision again among the resources for 4 PRACH transmissions. Similar to the randomly backoff scheme, introducing a random factor of increasing the number of multiple PRACH transmissions can address this issue. In the above-mentioned example, some UE increase to 4 PRACH transmissions, other UE may not increase to higher number of PRACH transmissions.
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· Support randomly selection of the increased number of PRACH transmissions for the retransmission of multiple PRACH transmissions. 
Conclusion
In this contribution, we discussed the remaining issues of multiple PRACH transmissions with same beam, and our proposals are summarized below: 
Proposal 1: 
· To reduce the performance impacts due to transmission power reductions or dropping of multiple PRACH transmissions, the priority of multiple PRACH transmission for power allocation should be promoted compared to single PRACH transmission or the multiple PRACH transmissions should be avoided for parallel UL transmissions. 
Proposal 2: 
· To avoid ineffective resource consumption, the maximum number of PRACH transmissions in all RACH attempts should be limited. 
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· Support randomly selection of the increased number of PRACH transmissions for the retransmission of multiple PRACH transmissions.  
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